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1.0 SUITING AND INGRESS

YOUNG I didn't notice any problems associated with suiting =% in-
gress, Cabin Closeout was nominal throughout. As everyone
knows, it is very difficult to reach the dump handle to dump
the cabin for the purge, but you can do it with your elbow.
That's the way I did it. The other thing that made me nervous
about ingress was the way Troy Sﬁuart leaned over the abort
handlie. I know the pyros are not armed, but man, we should
caution the suit techniecians to stay away from that kind of

stuff.

SLAYTON Speaking of Troy reminds me that we do need to get a comment
from Charlie here on the suiting; whether he had some diffi-

culty, based on your first goaround.

YOUNG Yes. On the day of launch, he sald the legs of his were

tight. And, everybody Just sort of poo—-poced that.

SLAYTON We can talk about that later.

YOUNG Suit circuit check was good; ingress and cabin closeout were

nominal. In fact, we were about 20 minutes ahead the whole

time through the launch.
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2.0 STATUS CEECKS AND COUNTDOWH

YOUNG Ground communications and countdown were nominal; launch
preparation was nominal; systems preparation was nominal.
Crew Station Controls and Displays: I think there's a couple
of things we\can say here. One is that we knew that the E

2

+tank 1 pressure read-cut was oscillating, didn't we?
MATTINGLY Yes. They told us thet. We had a caution and warning on it.

YOUNG They told us that. But the other thing that we didn't know
was that the SPS pressure ~ the fuel pressure was what -

T psi low? Due to a transducer.

MATTINGLY I've got all those numbers written down. Apparently the
problem with the 3PS pressure was scmething that they had
known about and it was not something that we ever discussed.
The problem that Charlie saw was that the Delta-F on the pad

was greater than 20.
DUKE That's right.

YOURG When we were sitting there, we were sitting with an abvort
corndition for LOI. We had a greater-than-20 Delta-P laying

there on the pad.

MATTTNGLY And they came back and said that's the way it is because
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And then some other thing had feiled and ncbody told us any-
thing about that. Some ground reference thing had failed and
I guess it could have been our fault and they asked us if we
wanted a final briefing on the actual systems, how they were
operating, and I asked Dave Ballard if there was anything we
ought to know about and he said not that he knew of. So I
said, let's not do it then because we're kind of husy and I

don't want to unnecessarily fill squares.

We talked to Don Arasbian about it and he was sending us all
the preflight problem tracking lists and I read every ocone of

those reports.
It wasn't in there.

There was a transducer shift, T remember, and it was a telem-
etry transducer shift. That was the way it was described,
and it was scomething that the MOCR had calibrated and that
was all taken care of and whether this was the same problem

or whether it was an additional problem, I don't know.

The point being, I think we could have had that problem all
worked ocut before we ever left the ground with the mission
rules and everything for LOI instead of going through s couple
of days of LOI mission rules and coming up to LOI with an SPS

light and that kind of thing. The bad feature about an SPS

EMNTHAL
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light, is - that's not the only thing you can get an SPS

warning light for.

That's right. It negates the value of the SPS pressure light

because you've masked it by having it on all the time.

For future design, we cught to be able to reset lights if
there's more than one variable going to them. For example,
when you get a fuel cell l1light, there's five things goling

into & fuel cell.

Charlie just walked into the room and he's golng to say some-
thing about his suiting. His legs were too short. When we
valked cut of the sult room you said your legs were too short

and I said, "Charlie.”

Well, I was really kidding a 1little bit. They really felt =
little tight, but I asked for them to be tight because Clyde
said that they would stretch and sure encugh they did. On

the surface, they felt fine.
I'11 tell you that fastener didn't stretch much.

That was the zipper problem it turned out, not & suit fit
problemn. I had the same problem with John's on PDI day that
he had with mine the day before. When you pull the restraint

zipper together, it doesn't lie flat in the middle of the back.
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It gives a sort of series of W's, and when you try to pull it

across there it takes three hands to really do it.

Charlie, yours Jjust wasn't making on the first day. It was
coming close. It really was nervous. I thought every EVA
would be_the'last because I didn't know whether I1'd make the

restraint zipper every time.

The fit was fine, thouéﬁ%mafter we got out on the surface and

got pressurized.

Yes. The tighter you can get it, the better off you're going

to be when you put that 3.5 psi in there,

But sure enocugh, preflight, going out, they felt a little

tight to me. But 1I'd asked for it, so I couldn't complain.
Had you changed it since the last time you wore it?

No. Well, the problem we got into there, and maybe we could
have avoided it, is that, a couple of times prefiight with
the flight suits, Charlie and I zipped each other just to see
how hard that would be. We ran about four or five suited
exercises where we donned the suits in the evening and worked
for a couple of hours inside the building where the QC guys

could watch the suits, and the first couple of times we tried




YOUNG
{CONT'D)

DUKE

YOUNG

DUKE

YOUNG

2=-5

zipping them. Maybe it's the last time you want to do the

zipping, after all the adjustments have been made,

On every adJustment of the flight suit, when we got to the
middle of the bhack, Troy had a tough time getting that re-

straint zipper, because of that W in the back.

I really recommend that there ought to be some way to ad]ust
that thing down so that wﬂén the two guys are alone one guy
can do it, because you need to be able to pull it together
like that and you need to be able to streteh it out like that
which takes four hands, only you got about two.  You know
what I mean? You need to be able to pull the thing together
to get the teeth closed. You could probably do it with some
kind of restraint that pulls the two pieces together, like =
tie-down ring. 1 am not telling them how to fix it, but I
think it's a sclvable problem. You really do want that thing

tight hecause yocu're in a good suit when it is tight.

Concerning the SPS fuel and oxidizer Delta-P; I couldn't be-
lieve it when I looked up there and it was out of limits. It

was 7 psi low.

Was that what it was?
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Yes. It was about 165 or 163, and it normally runs around

175, because I've always seen 1t right in the green band.

How asbout the oxidiger?

The oxidizer was in limits. At that time, it was okay. It
leocked like it was riding a little high, but it was still in

the green band.
Didn't you have a greater-than-20 Delta-P?

Yes. Right then, we had a grester-than-20 Delta-P which —
the rules say you don't burn. So we asked them about it and
that was the first we heard that we had a bias shift on the

fuel side,

It's one of those communications problems, I'm sure, but we

ought to solve it.

But they spparently knew about it.

I don't think the ground, the MOCR guys, knew sabout it.
No, they didn't.

They were caught by surprise. They were doing a lot of

scurrying there also just like we were.

Apparently so.
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Okey. Distinction of Sounds in Launch Vehicle Sequence,

Countdown to Lift-off. I didn't hear any sounds, 4id you?
I was surprised at how guiet everything was.

I didn’'t hear any valves or any valves opening or anything

like thet.

No, I think it's nominal. I didn't hear any on Apolile 10,

either,

Not a thing; I was really surprised.
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3.0 POWERED FLIGHT

5-1C Ignition.

Wow!

Wow is right. There goes a train that is leaving. Lift-off -

you can tell lift-off because everything is moving.

It ig like an elevator slowly iifting off. But, at ignition,
I had the leteral freguency of scmething or other. It Just
xept sueking at the same frequency throughout the whole S-IC

burn.

You felt yoursell gcing faster and faster and faster. I nad
the feeling it was a runeway freight <rain on a crooked track,
swaying from side to side. That was all the way through the

first stage.

Are you saying that the freguency changed?

No, the frequency stayed the game. But, my impression was the
g's made it feel like we were geoing faster and faster and

faster.

My impression was unlike & fixed-base simulator, you sensed
the yaw, roll, and pitch programs; but, the rate changes are

negiigidvle.
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I didn't sense any of that.

.

I didn't sense lift-off except for the lights. I didn't sense
the program. To me, it was Jjust like fixed-base simulator

with the vibration on top of it.
I felt the slow acceleration.

Some guys sense lift-off and some guys don't. Cabin pressure -

Did you notice that relieving on time?
Yes, I hesrd it, as a matter of fact.
I thought the simulation of that was very realistic,

It really was. Dynamic pressure noise builds right up to

max Q. That thing is making some kind of racket. Engine
gimbal and retro motion - I didn't notice it. $-IC inboard
and outboard ECO - At inbcard cut-off, we got this minor damped
unloadings and when the outboard engines cut-off, we got at

least four times as much.

I was well braced for it. I'm sure glad I was. That really

gets your attention!

I mean to tell you it dees. I was holding on to the bottom
of the 'T-handle, at that point, because I sure didn't want to

do the wrong thing.
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It's & good idea to brace yourself. And, I was surprised

with the debris that I caught cut of my left eye as it came

by the hatch window Irom the staging.

Hey, that's ancther thing that you remarked on.
Yes. That amazing.

The debris was going right slong with us.

It was passing us. I don't understand that.

I think that was from retrofire.

No, sir. Thils was during the powered flight steady state,
There were particles; I loocked out John's window and particles
were going past us in the same direction. I kept locking at
that, there's ne way. But, it did it. I dbn’t remember it

on the 8-1; but, I remember it con the S-I1 and the S~IV.
This wasn't during the staging sequence?

No, sir. This was steady state, powered flight well after
staging; and, I don't know where they came from. I don't

know what they were, but they were there.

8~11 ignition was nominal. I got a feeling it took a little

longer to get those lights out.
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1 did, too.

For some reascn we noticed the PU shift on the S-II, which
was at a different time than nominal. Maybe 3 or 4 seconds
early. I don't remember just when. It may be in the onboard

tape.

I think it's on the tape because we commented on it. But, it

was several seconds esarly.

Different. The launch escape tower and booster protective
cover Jettison. That was on time and you can see the whole
works go off. I didn't see it on Apollo 10, but 1 sure saw

it this time.

It was great. ZEvery pyro event was just beautiful. You

could hear it, feel it, and see it,
3-+T1 engine cut-off was on time and nominal.

I thought the 5-~11 was very smooth and very quiet, T had the

sensation of very low acceleration or g's and no noise at all
that I cowld tell. 1 felt like we were almost floating at

that time.

Well, it was low g's. S~II/S-IVB separation was nominal. The

S5-1IVB ignition was nominal. Communications - We didn't have
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a bit of problem with communications throughout the flight.
Contrcls and displiays told us Just what we wanted to know.

Crew comfort was okay.

On control and displeys, I might sdd & comment here that pre-
lift-off, whén we did that gimbal motor check, it was more
epparent on the fuel cells than the battery buses. But, in
flight, it was more apparent on the battery buses than in the
fuel cells. When you started them at é minutes, I don't

know why that is.

The reason is we were not on full internal power during the

ground checks.
That's probably the reascn.
Oh, we were on full internal power.

I thought we were.

Sure we were., Once you bring the fuel cells up, we do not
have any external power coming in. I'm sure that by the time

we climbed in, we were running on fuel cells.

Maybe s0.
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Maybte it's typical. Maybe gravity has something to do with

the responses.
It's no big deal.
Crew comfort through powered flight. Good.

Man, T tell you, you Jjust hope that mother keeps running be-
cause there isn't a lot you can do if it quits. Pogo

comments - We noticed & buzz on the S~IT.
S-11 and S-IVE both.

And it stopped at 9:07, I remember that; ©:05 té 9:07, it
stopped. T don't remember where it started. I thought it
pulsed up and then died out and then pulsed up and died out.
It had an amplitude varistion that would go up like that and
then come back off and then go up and come back off. I
couldn't tell you what frequency it was, but I imagine it was

well in excess of 40 cycles per second.

I think the tape will say what time it started.

Yes. I bet the accelerometers in the CSM picked that up also.
That might be.

That was probably too high a frequency for the BMAGS.
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SLAYTON Was 1t the same frequency on both boosters?
DUKE Yes.

YOUNG So, it could be an air-stage problem or it could be scmething

coming through the SLA.

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

YOURG Yes, but there's ncthing you can do aebout it, I mean, if it

is going to damp or not, there's nothing you can do.

DUKE I never had the feeling it was divergent. It wag Just &

constant buzg.

MATTINGLY Orn TLI, it secemed to be increasing in amplitude; although I

thought the frequency was still the same.

YOUNRG Yes. That's what I thought all the way to ECO. But, there
was a buzz on the S-IVB all the way to engine cut-cff. And,

it was a high frequency buzz.
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L.0 EARTH ORBIT AND SYSTEMS CHECXOUT

Evaluation of Insertion Parameters; I forget what the nun-
bers were, but they were gocd., Post-Insertion Systems Cone

figuration Checks - I'd say that was nonminal,
I @wiought it went very smocth, smoother than in the simulator.

CRDEAL. Ko problem tc unstow. Optics Cover Jettison (Debris).

Want tc say scmething about that Ken?

Once again, 1l heard the sextant ccver go off, but I did not
hear the telescope cover go. Like everyone else that has
iocked through there, I loocked and didn't see & thing In

the telescope and I was concerned aboul what to do next.

In fact, we telked about it. What was the best thing éo do?

I didn't think the cover had gone. While we were playing
around we came across a star pattern that was bright encush.
to see and it was an excellent telescope. There was no debris

that you couid see from it,

CCAS and horizon check. Right where i1 is supposed to be

at 31.7 degrees or whatever. It was right on the line,

Unstowage, did you have any problems with that?
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No, except it's so much easier in zero g than It is in one g.

All those things would come cut for a change.

Where 1it'd take you a week in one g to flip aver and get
the COAS you can do it in milliseconds, with a pressure suit

on in zero g.

Canaries had an antenna problem on the first time by and

they dropped the uplink for awhile.

They dropped the uplink and we missed getting a ...
Did we?

Yes sir.

It was the pyro arm one time that we missed because when

they were coming up they dropped scmecne.
That was the second time by.

I guess the first place we checked the BMAG GDC drift was

during this Earth orbit perioad.

They were running pretty high, I checked both BMAGs, I got
BMAG package number 1, post-TLI and BMAG package number 2

pre-TLI and they were running like & degrees an nour. Just

CONFIDENTIAL
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roughly, approximately, in all axees. And the reascn that's

gsignificant to me 1s that they changed during the mission.

They were different they didn't maintain the same drift.
If you're really sericus sbout using that thirg for backup,
at the time you use it you cught to know what drift you can

expect out of it.
TLl Preparation, a piece of cake.

Yes, we had - they changed a few nunbers cn us. On the yaw
ani the ORDEAL, and we were - there was some concern on the

AP3 module, but it worked throughout.

¥We had all the procedures ready to go if we did have tolij
it in roll. I am sure glad we didn't, Subjective Reacticn

to Weightlessness, It's really neat. Beats work.

For the first rest period I had that fullness in the head
that a lot of people have experienced. More of a pulsing

in the temples, really than a fullness in the head.

I tried to outguess it by standing on my head for 5 minutes

a night a couple of weeks before launch. Standing on your
head is a neck cof & lot harder. That's an overkill, but

this is nice.
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MATTINGLY I really think going out and flying those sirplanes helped

us.,
YOURG Oh, yes, I nighly recormend that.

MATTINGLY And I flew every day except one, I don't know if that helped,

but I bet it didn't hurt.

YOUNG Yes, rate of roll in particular, it's got to help. It

tightens up your eardrums,
MATTINGLY I think that was a good thing to do,

YOUNG You ought to approach it with the idea that you're going in
there and make yourself as uncomfortable as you can stand.

Do rate of roll until you can't stand it anymore,
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5.0 TLI THROUGH S-IVE CLOSEOUT

TLI burn was nominal, but I agree with Xen. I think that buzz
increased throughcout. It seemed to ramp up. Did you get that

feeling?

I felt the freguency remained steble, but the amplitude was

increasing.

S8-IVB performence - What a champ. What was the first mid-

course?
Twelve feet per second.

That was after we skipped the midecourse 1, though. It had
been pointed cut in memos before, but everybody knows the 215
shutdown time calculation is not going to be valid until near
the end of the burn because of the changing acceleration. It
appeared to me that it was off by far more in powered flight

than it had ever been in the simulator.

Hey, there was scmething wrong back in Earth orbit systems

checkout. The problem we had there - -
The TEMP IN valve.

The TEMP IN valve, the auto position of the glycol evaporator

TEMP IN wvalve was cycling MIN to MAX. I forgot all sbout that.




LCUKE

YOUNG

MATTINGLY

YOUNG

MATTINGLY

YOUNG

MATTINGLY

CONFRENTEAL
We put the flow on manusl and adjusted it on 381; and, we

didn't touch it but a couple of times from then on.

I'm glad that fixed it. Because if we had to do that in lunar
orbit, we would have been behind the power curve, to go down

there and tweak thet thing every time it came around.
That valve is exceptionally sensitive.

Yes. We've known that all along. On Apolle 7, that was the
big thing, to go down there and do a manual adjustment of the
TEMP IN valve to get it to do its thing. It is exceptionally

sensitive.
It's even more sensitive than the adjustment of the DIRECT 02.

Okay, but that's & systems problem. 1 guess somebody's golng
to have to work that one. Maybe they won't dc anything since
it didn't bother us. Okay, TLI burn, nominal. S-IVB perform-
ance and ECC, nominal. Maneuver to separation attitude was
ncminal. During ORB RATE, we got scme pictures. They're
really something. You could see 81l of the United States. If

the pictures come out, there will really be some pictures.

The Earth was right there in the window. And centered right
in the middle of the Earth was the United States, without a

cloud over it.

| GONEIDENTHAL
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All the way from the Great Lakes to Brownsvlilie.

Just as if you had drawn it and set it up so you could teke s

picture of it.

You couldn't see the northeast, Maine and those aresas.

Thet is something we should show at the press conference.

Tnat will be a good picture.

The S-IVE mareuver to the TD and E attitude was nominal. We
discussed the ramp buzz. It was tcoc high a frequency to be
characterized as a pogo. The amplitude was so low you couldn’t
characterize it as pogo either. It didn't seem like anything
was in danger of coming apart. I was moré worried &bou£ it
quitting. Separation from the SLA was nominal. In fact, we
saw one of the SLA panels floating away. How was the high

gain antenna lockup, Charlie?
Easy. It was Just as advertised.
Formation flight? Why don't you talk about TD&E, Ken?

Thaet's got to be the simplest maneuver performed in space
flight. That.was exactly like the simulator. When we pitched
over, the crosshairs on the COAS were almost exactly centered
on the target. It was Just a matter of pushing it, sitting

there, and waiting for the two to come together. I made one




MATTINGLY 1lateral correction and one vertical correction. We didn't do

(CONT'D)
another thing until contact. Vhatever gas we used during TDEE
we used after I hit in trying to get it recentered. They
busted the 15 guys about foreing it in. I tried to center it
up and that is & pretty expensive operation. It's very inef-
fieient when you have your nose hocked to Qomething you're
trying to push. 1 was using the translation contreller and I
was really surprised. Either the friction on the probe head

or something is a lot more than I expected. It was very,

ineffective.

YOUNG It seemed like you used sbout five times the fuel that you
normelly use to get in there.

MATTINGLY I felt like I used 50 percent of the - -

DUKE It teok a long time.

YOUNG It took a long time and we never allowed any time for this.
All the time we were closing in on it. When you pitched

around, you were only about 60 feet out.
MATTINGLY Or less. It was nominal.

YOUNG It couldn't have been very far away. He was right there. I
was three times that far away on 10. We went on in and docked.
All the way in the particles were coming off the S-IVB and the
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IM, I had never seen anything like it. They were really
streaming off. I didn't know whether they were S-IV® parti-

cles, IM particles, or what they were at the time.

It locked to me as if they were coming right above the ascent

propellant.ténk.

I'm sure they will be in the film.

They were Jetting off. They weren't Just floating away.
That's the way it looked to me, too.

It sounds as if you saw streems of particles coming out and,

I don't think that's what they were. They were Just large
clouds of material out there and they were coming sway from
the SLA. I couldn't see a source. I didn't think it was any-

thing that you could pinpoint. It was Just a lot of debris.

Thermal ccating inspection - We didn't know it, but, that's
what we were decing. We were watching the thermal coating float
away. CBM handling charscteristiecs during transpogsition and

docking.

If you don't touch the controls, you're doing good.

Extraction.
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EMS behavior during TD&E.

You had that big drift in there at that time.

It had a high drift. I didn't use it. I hadn't planned cn

using it, anyhow.
Sounds at 8EP, RCS, retraction, and extrection.

Let me say scmething about the sounds of those engines. I
think our impressions were different. I didn't hear any RCC
sounds when I got off the S~IVB. I didn't hear any sounds
during the turnaround; and, I didn't hear anything on closure
until I got in real close. I would swear - I know it's not
possible - but, I'd swear, I could hear the jets impinge on
the IM before we docked. And you could certainly see it.
Maybe I was visually seeing the skin of the IM kind of flutter
and I knew that should mske & noise. I heard the same noises
every time we fired the engines after that. I don’t know if
there could be encugh local atmosphere or whether you can get
a reflected shock that you could hear. I don't know how it
is, but, I know I could hear reflections off the LM before we

docked.

I think that is possible, Ken, with the mass going out and
coming back and bouncing off your vehicle. There are a lot of
particles in there.
;‘E:ﬁhf v
¥ s M
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And, it was at this peint that your TV monitor went out, wasn't

it, John?

Yes. The TV monitor failed for the first time. This is ne
big thing, because it doesﬁ't mesn you're not getting e pic-
ture. It was intermittent end they should teke a lock at it.
The attitude control you had to do onee you-got docked cost

some gas. You said something about the ripple fire.

When we retracted I had the feeling that we had seen the two
vehicles come together and I hadn't heard & latch. I was
starting to get worried about what had happened. The moticn
locked to me as if it had stopped, and then the latches fired.
It seemed as if it was very slow. Maybe they really hadn't
come together. I hed the feeling that those latches were very

slow to fire.

The work in the tunnel was nominal. All the latches were made
and everything was nominal except latch 10. The bungee was
Just & halr outboard. VWhen you locked at it, it hadn't

rnade = =

Subsequent to this {we didn't see it then) when we were going
inte the IM, I took & look at latch 10 and the bungee, the
little cap that's on the top of the spring bungee, was recessed

gbout a half to five-eighths of an inch. This, as I understand
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it, 1s typical of a latch that hadn't fired. When I locked
at the latch I could see clear underneath the latch and it was

not making contact with the tunnel ring at all.

This is not the kind of inspection you can make with the prcbe

in.
You have to have the probe ocut to see that.

The separation and evagive maneuver was nominal. The 8-IVB
was Just where they salid it would be when we finally got around

to locking at it. The S~band performence was nominal.

You couldn't see anything but it slowly moved out of our field

of view.
We didn't see the dump because it had gone by then.

It did all it wes supposed to do, The last time we saw it,

it was doing what it was supposed to.
This was the last time we were on schedule.
Climbing out of that suit is really something.

We had a hard time getting the suits into the suit bag because
we were trying to be careful of them. T don't know if taking

our pockets off would have helped us or not.
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Taking the pockets off is another 10 or 15 minutes per suit.
The way they put those thlings on, they're on there to stay.

The best way to get them off is to cut them off,

The only point I'm making is that I have stowed suits in the

bag in stowage exercises and it's not a big deal.

It's entirely different in flight and I think there are u
ccuple of things that are different. One is the suits which
we stowed here never had the pockets and all the paraphernalia

straps on. The other thing is you have an ©old beat up suit

~ thet's & rag., You don't cere if you step on it, kick it, or

what you do to it but when you're on your way to the Moon,

you're being ginger with those things.
The bag is just too small for the sults,

Here's something I feel pretty stirong sbout. We haven't hed
any problems so far but I think that the crews that are going
to have to take these suilts off and stow them in & bag should
be given a demonstration on how to properly rcll up and stow
an A-TLE full pressure suit by a suit technician close to
launch so they don't forget what they've learned. Course,
that's Just another sguare to i1l close 4o launch. If you
danmaege thet suit by stowing it in that bag, and I can see how

you could do thet becsuse you wouldn't believe the kind of
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YOUNG kicking, shoving, grunting, and heaving you have to do.in
(CONT'D)
zero g to get that suit in there, and if you damage it, there

goes your mlssion because you cen't fix it.

MATTINGLY I think you should point out, we only stowed two suits in a

three-suit bAg.

YOUNG Yes. We only put two suits in there. We got three suits in
there on the way back and then found out we weren't supposed
to have three suits in there. We were supposed to stow one
of them under the ccuch. And, we only put two in there on the
way out. We stowed Ken's suit underneath the left couch. Butb,
I was alweys concerned that maybe we had folded a suit in the
wrong direction and put some undue strain on the zipper. We
had zipped the zipper up, but, we hadn't zipped the pressure
sealing zipper up all the way. But, we zipped the restraint
zipper all the way up and we put the neck ring's dust cover

over it.

MATTINGLY I think it's a shame to take a chance on the suits on your way

te the Moon. T think you should make that bag bigger.

YOUNG There's sbout this much room between the bag and the front
hatch which is not used and I don't see why they don't make
that big enough so that a guy is not ruining his EVA by stow-

ing his pressure suit. Now, maybe the CSD people will come
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back and sey you can't hurt those pressure suits., But if I

know Ed Emiley, I reckon he feels thaet wey about it, orobably.

Well, the other thing is, when you foild these on the ground
and you got one g nelping you pull it up inte a little ball.

In flight, it is whatever you could get with your arms.

The other problem is that J-mission spacecraft, with those
boxes under you, only one man can get in there to do the job
at eny cne time. You can't get two men in the space to push
the suit right. Well, it was of some concern to me in that

we were treating sults properly when we stowed them that first
time. We set & new world record for suit donning and doffing
in zero gravity and 1/6-gravity seven times, scmethirg I would
Just as soon not have. We were behind the first day. We
didn't have enough time in the timeline to doff the suits and
stow them. We didn't have any time in there. With one man in

the middle of zuit doffing, anocther man is handicapped because

he's helping. S50, that leaves one man tc mind the store.

We agctually had 4ime in the Flight Plan for doffing the suits.
We just didn't have adequate time. We had an hour or less;

and, we used almost 1 hour on the first suit.

Thet was one thing that put us so far behind going to bed that

night. And, when we did that - -
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By the time you go to the bathroom, which there is no time

for.

- - which tock us by surprise, It is something we think we

should eliminate preflight.

That put us another hour and & half behind, on top of that.
It was Jjust the suit doffing thet got to us,

I took & lot longer on the P23s.

That took a lot of time, MIN impulse took time lining up. I

remenber writing that comment in the Flight Plan.
We were late starting P23s.

We were late starting because of the suit doffing.
No, we were behind because we had to get in the LM.

Oh, yes, That's what really put us behind.

That was not in the Flight Plan. We had to teke the probe and

drogue out and we had to go into the LM at about 13 hours.
I forgot all about that.

Because of the thing spewing particles.

It was during the P23s, stop the P23s and let's get in the IM.

CONFDENFAL
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I never was agble toc use the telescope for anything, except

to see the LM radar and the guad, from the time we picked

the IM up until we got into lunar orbit. It was due to the
tremendous nﬁmber of particles that were floeting around that,
T puess, came from the IM. It was just like everyone talked
about -~ 1f you do a sighting rignt aefter a water dump. We
were continually populating the envirconment with these little
things popping off. BSo the telescope - except for cbjects
like the Earth and the Moon - is esgentially useless. The
sextant was beautiful. The auto optics put it in there.
Everytime we made our REFSMMAT change we used the same tech-
nique of going to 8C5 and reccording the shaft and trunnion
angles. And it's a good thing because the telescope was
useless. The first time we did this, the auto optics did not
place the stars in the sextant field of view after we had
torqued it to the new REFSMMAT. We picked them up with no
loss of time because we had the shaft and trunnion available

and we could crenk it in and press on.

I had never heard of that technique before, but man I think
it ought to be mandatory if you're golng to coarse aline that

platform translunar cogst.
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MATTINGLY It makes you feel comfortable to know that you're not going

to get lost.

YOUNG Right. Whaet it means is you would have to end up doing a
P52 Earth/Moon probably and then going off from there. That

would be a big waste of gas and time.

MATTINGLY This technigue worked well. I thought that the sextant simu-
lation was just like the real sextant. The stars locked the
same, they are Just as cbvious. It's really s refreshing

thing.

YOUNG That's really a beautiful technigque. I never did that. It
never occurred to me to do it. On Apollo 10, I was too sissy,

I pulse torgued it all the time.

MATTINGLY The only time I pulse torgued this mission vas at ground com-
mand, and darned if it didn't -go to gimbal lock. I had to

drive away from it.

We did get a chance to do scmething that people hadn't deone
before. That was the Sun/Esrth alignment. We used the Sun
fiiter and that works like a champ. I was really impressed.
You put that Sﬁn filter cn the telescope and it's all blank
until you find the Sun. Then it's & nice object and you can
see the cross hairs on top of it and - the Sun's illumination..

. e iy
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The Earth was sbout two-thirda full then, I dldn't find it
very difficult to guess where the cer*~r of the Earth would
be. I probably would have gotten a better angular difference

had I used something small like the Moon.
You got a plus OT,.

Which was certainly good enough to bring me up where auto

optics -
That's as good as you can get in P57 almost.

From there on, we were back in business with no-Jost time to
speak of. The optics calibration was a little bit different
from the simulater in that it was easier to calibrate prior

to P23. The systen was very reproducible. In fact, I thought
it was broken. I made a couple of marks - things that I knew
were way off base to see if it was reslly reading the trunnion
properly, and it was., It's a very sensitive measurement and
it's essy to make. Right from the beginning whenever we would
put the optics into zero, or move the shaft at a high rate,

it really sounded bad. Sounded like something was clattering.
It seemed to move in Jerks and spurts - kind of like it was

on a ratchet., It got worse as the mission progressed. It
never seemed to affect the performance of the optics. But

it was as noisy as I've ever heard on the simulator. It was
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kind of discomforting to hear that thing. If you moved it

slowly, it was all right. But you couldn't get on high speed

gt 811 even at the beginning of the mission.

When you drove it in high speed it would go in a jerky motion.
The line would go fast for a while, then it would slow down
right in tune with this grinding noise that's in there. There

is something wrong with those optics.

It was the actual drive of the shaft that was doing it. Ini-
tially the trunnion would overshcot like a quarter of a degree.
By the time we reached lunar orbit the initial overshoot was
generally the full sweep of the sextant. If you watched the
star acquisition in the sextant you would see the star swing
back. It weould bhounce. It would tgke three or four sweeps
before it got down to keeping it within the cross hairs in
the sextant. That seemed to get progressively worse through-
out the mission. As soon as you went to MANUAL, it damped
the motion immediately. The optics drift in MANUAL, CMC and
MANUAL, RESOLVE and DIRECT. The drift is a great deal more
in RESOLVE. There was no way I could find any combination
that would not have drift in both the shaft and the trunnion.
We got into a discussion about this preflight. They said if
1 went to MANUAL it would not move. Bubt it dces. I wrote

down how much it drifts in the Flight Plan,
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The other thing on the optics is tir* the eyeplece: hack off.

I think that is unforgiveable.
They float off and go somewhere.

You can't afford to loose the eyepiece. This is the eyepiece

that goes on the remowvable part.

They did that on Apollo 10. They sald they were going to

gluae them on so it would never happen.

The jam nuts were so tight I couldn't get them loose. They
weren't holding the optics in. The eyepiece screws on top

of that and it's free floating. If you jam it down the little
eyecup would be pointing someplace where your eye isn'ta
Charlie found the telescope eyepiece floating around one night.
I taped them, but it doesn't work becsuse the tape is not very

sticky.

The tape just isn't that adhesive to that metal. Later I had
trouble with the focus on both the sextant and the telescope.
Stu had asked me %o lock at the sextant image, because he

seid his was fuzzy. I found that I could make mine fuzzy by
defocusing it; T had the feeling that I had cranked the focus
dowvn as far as it would go. I had run into the gtop and it
hadn't quite cleared up the image - like I needed to go another

turn on the ad] ed. If you backed it off
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a turn it got very fuzzy and it sounded to me like what Stu
had described. 8So I screwed it all the way down and it stayed
in focus because I could jam it ageinst the end. The tele-
scope focus was a little bit better and it wasn't jammed
against the nut. I had to tepe it. FEven gnderneath the tape
it backed off - it's a pretty sensitive focus. In lunar crbkit,
I was unable to see star patterné in the telescope at night -

in the dcuble urbra.
Black night.

You've got to be able to see them if they're there. They
weren't there, and I thought we had reproduced the Apollo 15
problem. After I noticed this a couple of times I went back
and played with it. I played with the focus and apparently

my problem was that it has unfocused itself. When I focused
it there was apparently enough concentration of light then
that I could see stars. When they were out of focus, I didn't
see anything. Wherr I focused it up, the star pattern just
popped out, and they were beanvtiful. It could easily happen.
I had the thing taped and I thought it was in place. Just a

small amount of movement will meke it unfocus.

We never had any preoblem with that on Apolle 10. We could

see all kinds of star patterns up there at night.
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I just made it a practice after that to always check the focus,
and then it was okay. You need the telescope right now, not

after 30 minutes of locking for the eyepiece,

T éon't want to tell you this but it's the truth. I went to
sleep one niéht Just before Ken d4id. While I was asleep the
platform realined itself into coarse aline. Ken fixed it
and I never woke up. I never knew anything about it until

the next day. Couldn't believe it.

It was the last thing we had to do on the presleep checklist -
take the voice mode off. John crawled back into the couch -
floodlights were all on. 1 was going to look at scomething

in the optics and I said, hey John, turn the volce mode off.
There was nc sound. I looked back and old John locked like

a dead man. All the flcodlights were on. About that time,
the master alarm came cn and the world turned upside down.

We talked to the ground for an hour about it. We realigned
the platform. John never batted an eyelash. I finally
reached over and turned all the floodlights out, wrote him

a note and stuck it in front of him and went to bed.

I got up the next day and read the note. I thought, Ken has
got the sickest sense of humor of any guy I've ever seen in my
life. He told me the platform failed that night. He must have

sat up &ll night thinking that up. Then T closed it up and
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thought - wait until he wekes up. Boy, what a sense of humor.

He's worse than me, It was true, I couldn't believe 1t.

(Laughter! That's funny.

I tnink you were tired. {(Laughter)

T really slept good that first 3 or 4 hours. I really slept

good.,
That's really the only systems problem we had on the way out.
Yes. That happened the second night.

The ground said expect the SPS light during that first
midcourse. Sure enough the 3PS light éame on due to the

cxidizer side being high, 210,
Never went on again.

During the burns, the pressures were where they said they
would be. It was fine during the burns. Comm worked great

the whole way.

Ground handling of comm at night was really goed. I had a
headset on many times and I never heard it. I think I was
Just asleep. They used to wake me up on Apollo 10. They
never did this time. They stsyed ahead of it the whole time

this time.
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They said they lost comm with us cnce but they didn't wake

me up.

Passive Thermal Control. Ken gets an atta boy for thet. Le's
the only guy to ever set up passive thermal control correctly

the filrst time, and every time. It was beautiful,
Right on.

T really worked good. Let's say something sbout LM Ingress
which sort of got us off the first days timeline. When Ken
was down doing the navigation sights, I was looking out his
window, I was sitting there watching. All of ﬁ sudden the
stuff was sorta floating off. I saw it coming out from be-
hind this place that we tried to point out to you on the TV,
when we got the TV on it. I saw this stuff's coming out like
something is shooting it out of there. I was as nervous as

a cat. Didn't I show it to you guys?
T saw it from my side.

You didn't see it though, Ken?

Charlie saw it. It was directional. BSo I figured the only
thing it could be was that scmething was meking it squirt out

of there. You've got the best gouge _in the world when you can
N )
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YOUNG look at something and see it leaking. I wondered if there
{(CONT'D)
was Ssome valve we could shut; now was the time. We went
intc the IM and powered up the TM, and they didn't see a
thing. 1In fact, we turned on the RCS gages and we didn't

see anything..
DUKE Nominal.

YOUNG Boy, I don't know what it is. It could have been a thruster
down in there, but I don't know why it would come off direc-

tional like that. Maybe we got some pictures of that.

DUKE Later on during the flight, another panel started doing the
same thing. It was shredding off painf, it was also direc-

tional, but it was not as much as that big panel.

YOUNG When we finally got down on the Moon and locked around at
the 1M, it loocked like a shaggy dog. We've got the pictures

here, halr hanging out all over.

Cigslunar nav and navigationael sightings cost us a hunk of
time. Tt got Ken go far away from the cislunar navigation
preliminary sightings that he really didn't see but one

horizon.

MATTINGLY There was never any question in my mind sbout what to mark on.

There's only one thing you could mark on.



ICUNLG It's worth & little OJT and not wagte any more time on ix,

MATTINGLY Tre auto maneuvers rnever placed the spacecraft at the sub-
steZlar point. We toock a long time, used & lot of gas on
it, but it seemed to me there wasn't any reascon to teke a
mark unless ycu gotf it in the right place. With that big

stack up there, that can just take a ot of time.

CUKE The procedure that you used for recycling through F23, is

that a standard procedure that everybody uses?
SLAYTOR It's part of the flight data file.

YOUNG Trhet really saves you the gas, the ability to recycle thrcugh
F23 and get right back in MARK. Ought to really be a gas

saver.

Midcourse Correction (External Delta-V, EMS Delta-V, Ulilage

Ignitior, Accuracy). = all right on the money.

The pressures were just what they told us they would be. We
didn't rnotice the chamber pressure., like no one ever has

roticed on the short burn. The Delta-V counters were right on.
Did gquite a bit of UV photography onn the way to the moon.
SLAYTON You guys really handled it good.

DUKE
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YOURG I hope they get some good photos. There were some good

pictures of Earth, that would be worth having. One tire we

were looking at the whole of Australia - all ir the clear.
YOURG High Gain Antenna Performance nomiral the whele way.

MATTINGLY I wrote down all the notes on the electrophoresis demonstra-

ticn in the experiments checklist.
YOUNG Daylight IMU Reaiign and Star check was nominal.

MATTINGLY The elecwrcphoresis demonstration didn't %ork iike I artici-
pated it would. We allotted an hour for it. I think we ran
it three times in about 30 minutes. As socon as I pulled the
clesing Mylar out of the way with the knob T got z spurt of
stuff that came out ard hit on the face of the glass on the
box, Whether that violated the integrity of the experiment
I have no idea. There were bubbies in the tubes. There was
one tubble in each tube, They tolid ug, if we had bubbles,
tap them ocut to get rid of it. I tapped them, but I couldn't
get rid of the darn things. I tried shaking the box, to put
some zcceleration on it and get the bubble to move. I just

didn't have any luck.
MATTINGLY Then, they told us after awhile, don't worry about it anymore,

YOUNG They were big bubbles tco; they were as big as the end of

your thumb. CQNE, D NLLAL

'\ndd\. --;
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Well it'1ll be on the photographic record.

As big as the end of & pencil, or as big as the end of this

match tip.

I'11 buy that. It filled the tube, and it was just about a
circular bubble, Hopefully the photographit record has all
of the things we saw. The experiment was conducted according
to the checklist, We were in PTC, They gave us something
like 5 minutes to wait after we tapped it, and we didn't wait
that long. We didn't because there was no motion. The bub-
bles were steady and weren't changing any. So, it seemed like

g reasonshle thing to proceed.

-

When you've got autc optics you've got no problems. And when

you don't have auto optiecs, you got lots of them.

ALFMED Experiment. Charlie's got very sensitive eyes. If he
didn't get enocugh dats, they won't ever get enough data. He

was seeing three to my one.

They looked just like the experimenter had described preflight
during our little briefing with him. They looked exactly like
that, from white dots to fuzzy lines t¢ straight lines, to
fuzzy cloud-like haze lightning. They seemed to come in
batches. Then you wouldn't see any. Then you would see three

or four right in a row.
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Well, you can tell who's the hard-headedest in the whole bunch.

I'm three times as hard-headed as you are and Ken's infinitely

more hard-headed than 1 am.

Hopefully, it worked. 'The motors were driving right, things
sounded right on the whole experiment. T think the experiment

worked right. We sure gave them a lot of sightings.

The mechanical part of the expériment was done properly. I've
played with the instrument before, It did all the right
things. I'm sure the plates returpned to zero when we got
through. We took some photographs of the placement on
Charlie's head from three different directions before and
after. I think that we have it sufficiently documented, so

that they can put something together with it.

I locks like they are out here in front of your eye. That's
my subjective opinion, I can't believe that they could be

back here in your head. Maybe they are.
I think it's all in your head. (Laughter)

No. They're real. I never noticed any difference in frequency
that I could put my fingers on. It looked like one of the
pictures of ions in a cloud chamber. It's weird. 1 went in
there skeptical that I was going to sée those things, because

-

I didn't see them at all on Apollo 10.
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Jo, I never saw any or 1C that I remember.

No cne ever saw any until Apeolle 11. Then all of a sudden,

everybody started to see them.

I can't close my eyes right now and see them. I thought it

was psychological at first.

Once one catches your attention, they're there,
T saw them on the lunar surface too.

Yes.

Lid you ever see them behind the Moon?

Yes.

T don't remember.

I remember that first night sleeping. I don't know where we

were in orbit, but I saw them.

[id you see any when occuted from the Sun?

I don't remember that.

I'm still locking for my first one.

I think that's beautiful. I think that's great. There's a

message right there, but I don't know what it is.
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Charlie could see so many, and Ken didn't see any. Whatever

kind of shielding Ken's got, we better get some more of it.
Send me back and see if I can see them again.
I knew you were going to say that.

{M/IM Delta-P was nominal, 1 think we nad a very low leak

rate in the IM.
Tight IM.

We pumped it up in accordance with the rules which changed
when we were pumping it up there once. But it still worked

out ckay.

Ultre-violet photography went according to plan. For the

record, we did use a cardboard shield.

T think we had a tight IM, because every night before we went
to gleep, we pumped the ecabin up to 5.7. That would give you
a 0.6 or 0.7 IM/CM Delta-P. The next morning it'd be still

the same CM/IM Delta-P. So, it wasn't leaking.

Removal of Probe and Drogue - Ken finally got so good at it,

he was doing it in milliseconds. The fourth time was PDI day.

Did you ever smell anything on the initial docking? I never

did.

K
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I smelled the old burnt metallic smell when I was up in the

tunnel.
I got a definite feel for that after rendezvous.

I got the odor when I was initially up there in the tunnel.
It's a standard - don't ask me what it is - it's a standard

smell.
I doen't know, maeybe it's the probe that we're smelling.
Meybe so.

Because it was a very definite odor, and I hadn't anticipated

it after rendezvous.
Yes, maybe so. I don't think it's any big thing.

Fassive Thermal Control, one more time just as good as the

first time.

Sounds (Service Module RCS) - I tried to tape them. So that

somebody could hear them.

I couldn't get it on the tape; it was Just below the thresh-
old. I checked it once specifically during a midecourse, or
maybe it was during one of our rendezvous. I think the simu-

lation at the Cape is called - our CMS reproduction of that

is probably very goed in tone, but it's too loud.
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YOUNG You also get the physiclogicael cue too that you don't get in

RIS e

the fixed page simulator.

MATTINGLY You get a very definite sound when the engine is on and stays
or.. I noticed that during one of these translation maneuvers
when I had a chance to listen for it, and sure encough there
is a sound that goes with the translation. It's not as loud
as the solencids, but there sure is a sound that goes with

it., But I tried to tape it, and I didn't get a thing.

YCOUNG Well, I don't know how it helps you in the real world, but
Just to know that it's there would nelp you if you ever had
a stuck thruster. But in the simulator, 1t would sure be &
helpful cue that yeu had a stuck thruster. You're really in
trouble with stuck thrusters, in the CMS because you never
know that the thing is firing until you've run out of gas

almost.

MATTINGLY But as far as motions in the CS8M, I had the distinct impres-
gion that you'd have to have an awfully big rate before you
would feel it. When the IM's on you know mction, because
that thing heaves and bends, and creaks, and there's no
guestion that scmething's happening. I think that jet monitor
program is a very worthwhile thing. I sure was able fto sleep

a lot better knowing it was in there.

G A A S
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YOUNG Thet's that EMP that tells you when the Jets are firing when

you sleep.

MATTINGLY What it does, it measures when you exceed the dead band by a

discrete amount. And I thoﬁght that was a super thing to have.

YOUNG Resting, Comfort, Housekeeping, and Exercise,.

SLAYTON I think those things ought to be broken down in a little more

detail.

MATTINGLY Why don't we take them cne at & time, because there are four
separate subjects there. If you add hygiene to that we'll be

here the rest of the day.
Sleep, why don't we talk about that?

YOUNG | We were really behind the first day because  of the extra
ingress in the IM, and suit deff. What goes by the board, is
your eat pericd, when you get into a situation like that you
Just forget to eat because you can't. If your IM is leaking,
you are not going to stop to grab a bite to eat., Or if you
guspect it's leaking. And the next day we were hehind for

gome other reason.” What was it?
MATTINGLY That was the day we went to the }john.

YOUNG That's right, we went to the bathroom.
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211 three guys went to the bathroom, and you can't do it

simultanecusly.
The first time it's going to run you what - 40 minutes apiece?

Yes.

To do it right. Once you get good at it, you can cut the time

down considerably.

My first night's sleep was miserable. DBut after that I was

settled down and I slept like a baby the rest of the tinme.

I was really surprised, my first night's sleep was good, and
gso were all the rest of mine, and I can't account for it be-
because T don't remember sleeping very good at all on

Apollo 10.

The first night, you commented the same as I did, that you

saw every hour on the clock.

Well, after the first four I saw every hour on the clock, hut

I1'd wake up and go back to sleep.

I woke up every hour. And that was true of every night except
two of them. Only 2 nights during the mission that I think
I slept straight through. And I never felt tired, I never

felt like I wanted to go to sleep - that was the problem.

CONFISERIIA
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I'd lay there, and my eyeballs would be wide awake and my head
would pe thinking about things, and I guess I'm used to being

physically a little tired too.

My rest period typically would run 4 to 5 hours, and sometime
in there I would wake up for a half an hour and meke a head
run a2nd get a drink of water, an@ then I'd éo back to sleep
and sleep the rest of the night. And I don't know why,
because we weren't doing any useful work to amount to anything,

I didn't need that sleep.

You can sit in a chair and not 'do anything and if they keep
you awake for 15 or 16 hours you're going toc be tired and you

want to go to sleep, and it's the same thing in space flight.

* You think sc, huh?

Yes.
Yes, you're burning up calories just gitting in that chair.

There's & lot of mental exercise that goes into some of those

things.

I was tired. I was feady to go to bed every night.
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You didn't have any trouble, you were able to dive under
there and sack out. I just couldn't go to sleep, and had no

desire to go to sleep.

I - I think it would help fér ﬁs ;ll.to have the same place,
like Charlie was under the left couch. I slept on the right
couch, and Ken slept in the left couch, and that was a prétty
good standard place to be, because if anything came up we
were right there at the EPS and the ECS and Ken had it con-
trolled and Charlie had a place where he ccould get out of the

way and sleep.

It was nice sleeping under that couch, I appreclate you guys

letting me have it, because I really enjoyed that.

I slept the last 2 nights without the sleeping bag. I felt
like the only advantage to the sleeping bag was a way Lo stay
warm. Other than that, if it was inconvenient to get it out,

you had just as soon leave it stowed.

Yes, but I really needed it toc stay warm there a couple of

times.

We talked asbout it before, but I guess each of us has a
different thermostat. But I felt like I was a little too

warm until we got into the 60-mile orbit around the Moon.

COMFIDENTIAL
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And up to then, I felt like every night I wisghed it was a
little cooler. And after that I needed the sleeping bag

and my Jacket in order to stay warm encugh to sleep. T tried
all the things Stu had suggested about anchoring your head
and doing different things that he thought.would help. Charii

rut his head in the sleeping bag.

I did, and that worked great for me. I liked the bag be-
cause ] felt g little pressure on the head from it, and it

worked fine for me.

I tried all of that. None of those things seemed to have

any effect on nme.

I didn't wear the coverslls. I stayed in my long johns the
whole time and was very comfortable in that. But at night
it seemed to chill down low in the spacecraft down under the

couch, and so I needed a sleeping bag.

One other thing on that sleeping - it sort of falls in with
it. It's really controlled for this place, but I've always

badmouthed that EL. - -
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YOUNG Hey, that's good stuff.

MADTINGLY - - as being a waste of the Govermment's money. But I found
that that instrument panel was just perfect. I could turn
thke lights down s¢ they didn't disturb anything, and all I
had to do islglance at it, and I could resad all the things I

needed to read.
YOUNG Without waking everybody up.

MATTINGLY Without waking anybody up. It was there at instant ref-
erence - no problem focusing on it. And I really thought
ﬁhat stuff was super. And I thought that was rezlly a good

thing tc have.

YOUNG Yes. But the thing that I think that a lot of peocple don't
realize, that 1if anybody moves arcund in that cockpit, it
wakes up the other two guys. There's a couple times there
when T don't think I woke up Charlie, but every time I reached
for the water gun, I know I woke up Ken. Every time he

reached for it he woke me up.

JUKE That's why we got in the habit of getting a drink and taking

it to bed with us. I think that’s a good idea, Just o keep

. CONFIDENTIAL
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from reaching over there and riding sround the cockpit. Seems
like when you beng something you actuelly do it on purpose -
it reverberates the whole cockpit. We were taking the urine
bags to bed with us, too.— in case you had to meke a head run.
One of the things we didn't do was wear our couch loops.
Anytime sny one of us would move, it would swing the couch.
But if it hadn't been loose there was some distance in there
where it would haeve banged. We had it loose so we could get
in that 382 count (?). I think if we had put the strut out

wve might have minimized some of that, I don't know,

Maybe this is the chance to mention we need a smaller trash

bag. The Jett bags are .jJust monstrous.
And when it gets filled, it's bigger than Ken.

And there's no air rim bag, you need something about half

that size that you can fill up really.

Housekeeping is probably one of the biggest things. It's the

thing you don't practice enough.

It takes you g couple of days tc get going &t it.
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You've got to get into the swing ot it. You need to plan

way shesd to do things very slowly and take a lot of extra
time so you learn the little detalls of hougekeeping that

go on., When we finally learned how to eat, we had a system
where one guy would fi;i the bags'and one guy would cut them
open and mash them up. We put the trash can right in front
us so that when you got through'the pills were right here
together. You put the pill in, drop it in the trash and get

rid of things as you came across them.

That was pretty efficient. I think we were esting meals in

35 minutes or so and getting it all done.

But our first meals must have been an hour and g half. We
were all over the place., Charlie pointed out the trash cans
- that's really true. We started out using the jett bag
because that's what we were going to throw it away in. That
thing is Jjust too big. It's a real nuisance. You pick up

a piece of trash - scmething floats by you and you pick it up.
You say, I'll throw it in the trash can, but you get to go
over to this big monster and wrestle with it and after it's
about half full you sort of reach a static state. Every

time you open it and put something in, you're going tc get
two pieces out. You want to collect encugh to make it worth-

vhile toc open the bag.

CONFIDENTIAL
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We never really felt like we used the botteme of those

things because they were so deep and hard to get into. But
the idea of having a set of jaws oh that thing that you
could Just pull open and drop sqmething in was real conven-
jent. And I.think maybe something the size of that purse you

guys had is a good intermediate trash bag. When I was by

'myself I was using the Volkswagen pouches in the LEB, I'd

Just £i11l up one of those until it was full. When it was
full, I'd meke one run to the trash can and dump it all in.

And that saved me a lot of time.

What you're really sasying is that we should have used that in
the first place. I don't think with three guys in there if

you use the Volkswagen pouches - You can't use them for

anything else.

Not only that, but every time a guy goes by he's going to hit

them and the stuff will come tumbling out.

I don't think that's an adequate solution, but that kind of

approach sure works a lot better.

An extra TSB would be nice, because it's got the clemp on it.

We could use it for an interim trash bag. Tt's deep enough.
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MATTINGLY The amount of trash is really surprising. We ignored cne of
the things that kind of caught us later. We could have
kept the size of the trash bag smeller, if we had thought
about squeezing the asir and things out of the food packages
when we got through with them. What we were doing is Just
taking a food bag, putting a pill in it, wrapping it up and
throwing it in the trash. And everyone of these things with

some air in them is bigger than they were packaged initially.
DUKE I was sgueezing mine down.

MATTINGLY Well, towards the end I was working real hard at mashing all
the air out of them and rolling them up, which made a lot

smaller bundle.

YOUNG A food package is 6 inches by 4 inches by 3 inches, vacuum

packed. And after you eat it it is twice that big.

MATTINGLY By the time you throw in tissues and all the littlé miscellsa-
neous things that you never think about, it's really quite a
bit of trash. I Jettisoned two jettison bags in the IM. One
of them was as full as you could get it and the other one was
probably two-thirds to three-fourths full. I have no idea what
they weighed. Based on what we saw after we got back it

probably was a pretiy hesvy hurden.

SCONEIDENTIAL
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Housekeeping. We didn't allow any time in the time line for
the second day when we all had to meXe & head run. That got

ug behind.

Every morning when you get up and every night when you go to

bed they heve a presleep and a postslesep checklist. 3But

~there's never any time allotted for the thing. There needs

to be & period when you get up in the morning, you ought to
have 30 minutes from wake-up until the first word you hear

from the ground,

They'd say, "Good morning, here's your Flight Plan update.”
Here's your Flight Plan update - where em I - and you're off
and running. You know that it toock us on the order of 10 to
15 minutes to prepare that crew status report, write it all

down every moraning. We didn't figure on that either.

No one factor you can point your finger at and say, if I
could eliminate this I'd buy a lot of time. It's just an
accumuiation of all these things. You need = chance to jJust
go around snd pick up your toys and put things sway. There
Just wasn't any time anywhere in the Flight Plan to do that

sort of thing.

Exercise?
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We did it.
There were a couple of periods we missed.
We missed all of them the first day.

Yes,

We wouldn't have missed the first dey but we had the IM

problems and the P23s.

There was ancther period we missed because we were engaged in

post EVA or entry stowage,

Post-EVA stowage. I think I scrubbed one in lunar orbit,
because it was that or go to the head. Really I didn't have
any choice. In retrospect I don't know how to assess the
value of exercise. The Exer-genie was the only practiesl
thing I could think of. We gave a lot of thought preflight

to how we could exercise.

I did & bunch of big 4s and it worked pretty good. But I
could tell T wasn't doing the kind of work I was doing on

the ground. I subjectively could feel that.

I felt better when I got through, I'll say that for it. I

Just had a better feeling, but I just can't believe that the

:(::(:)rsli:][)IEISJJT11\1-
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amount cof exercise I had Justified 30 minutes. I really
think I'd have been Just as well off to Just forget the whole

thing.

Well, I got my heartbeat up to 100 or so, but that's about

the max you could do was a hundred.
They said I got mine up to 11k one time.

I question that, because I had Just checked it. If you go
cut there and work up a sweat, really do exercise like you
cught to, the ECS will not handle that kind of & load. The
ECS is marginal. It's designed for three marsﬁmallows laying
there. It isn't designed for you to go out and do any
exercise. The old Exer-genie gets hot. I guess it's not
going to start any fires, but I just don't like reaching ,

over that big heat sink.

It's the barrel that gets hot. That heat has got to go some-

where, I guess.

Charlie, did that thing cool off faster when you put it on the

bulkhesd? We should have measured that.

We didn't measure the time, Ken.
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But it was heot to touch and that barrel got pretty hot. The
other thing I worried about was laying there and benging
intec thirgs. Because you can't do any reasonable exercige and

maintain your body position.

You know what we should have deone, I think - - put the couches

in the 180 position.

You're always banging in to things when you do that. Kick
the opties. I found working in the center couch is the best

rlace, I could get in there pretty well.

But even then, if you strapped yourself in the center couch
and did a big 4, you would probably be all right, because

you are restrained,.

No, still kick the optics.

Don't want to kick the optics.

Always have one eye open for what you're doing.

What I'm really sorry about is that we cculdn't do them in an
uninterrupted fashion. 1'd start my exercise period and get

the 188 light.on the way back., It really slows your exercise
down. They've got to handle the biomed harrness a little |

better from the ground standpoint. On occasion, they wanted

TRTR
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us to put it on and take it off waiting until after you got
to that place in the Flight Plan before deciding what they
wanted to do. Ken had just taken his off, because he was
going to be off that night, but Charlie's wasn't reading right.
So the ground calls up and says, okey, we're going to watch
Ken's. He had Just taken it off. To put it back on is 15 to
20 minutes of playing with these little sticky things in zero
gravity. They Jjust don't hang in there very gocd, they float
all over the place. It seems to me the decision to wateh
somebody ought to be made long enough ahead in the Flight
Plan so the guy can be expecting it, and doesn't cost us

15 minutes which we don't have.

Well, we really stayed on the schedule except for that one
night. As far as I'm concerned I'd keep the things-on rather

than go to all the Mickey Mouse of changing them,

The thing that bothers you about the biomed is those big

flat patches. If you could leave those off -

That's an individusl thing, now. The sensors bothered me.

I've got these little round blisters where the sensors were,

I do teo.
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The btig tape is itchy but the blisters came from the sensors.
In my case, it was necessary for me to doff mine. My only
complaint was that there was 2 minutes in the Flight Plan,
LMP don biomed, CMP doff biomed. Well, you can't do it in

2 minutes. You need 20.

You ¢an do it in 15 if everything works perfectly, but you're

really making a mistake o count on less than 20,

Well, the first thing you have to do is float over and get
the medical kit, which means everybody has to stop while
you're doing it, or else they have to reach down and give it
to you. It's not all in the same place in the medical kit,
The biomedical stuff is in one side and you have to turn it
over and get it out of the other side. Then you have t¢ put
the little sensors in the little boxes. Then you have to rip
off the old and put on the new tapes and stick the thing on
you. Doesn't sound 1ike 1t takes 15 minutes, but that's what

it was running us.

Using those tattoos as a way of knowing how to place things
ig a waste of time. I used the Pen-tel. I wouldn't consider
doing it any other way. I never had time to look for that

stuff.
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YOUNG The only way 1 could get them on the tattoo was if Charlie

helped me put them on.
DUKE I did it with a mirror and it worked fine for me.

YOUNG The biomed donning and doffing schedule should be done well
ahead, so that one guy hasn't taken his off when they stiil
want to look at it. They just sort of arbitrarily came out
and said Charlie's is not working, we'll watch Ken. Ken had
already taken his off. We didn't want to argue with them,

but we didn't have the 15 minutes available for that.

MATTINGLY Cne time they called me during lunar orbit and éaid that I
was getting 8 noisy signal. They wanted me to change 'it. [
ignored it for one rev, because there wasn't any place in
there to do it. They bugged me on the next rev. I had the
distinet iﬁpression that if I ignored it one more rev that I
was going to be talking to Chris or somebody. So I went ahead
and did it, but 1t really frosted me. I didn't go to the
Moon to change biomed sensors, and I think that sort of thing
cught to be put in some kind of proper perspective. If there':
a hardware malfunction or if you get a scratchy sensor or

gignal, there's got to be some judgment about when it's worth

breaking into your time line to replace it.
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in the preslecp checxlist theroc ought to hoe & chook

“he guy that's on blomed, a blomed sensor check.  From trhen

o, 10 it zraps ocut comolelely, they ought Lo leave you alanc,
pecause they can'ls wage you un to do it. Ure night 1 was
Tupposel Lo pe on blomea the wnele nighnt. When T geot up tho
next merning they swid we didn't read your blomed. L don':
Ziow why Lhey didn'S read it, but achody clse asked me to chook

1w pelore 1 wenl tc zleep tnat night. If fhey rea’ly want to

nce Lt thney oughs to have bugged us belores we woenl to sleop.

simodoor jett.  We saw 1t.

The Avolle 15 zguys ssaid they never heard it, but 1 thine that's

Wecaane they nad their neimelt and gloves on.

e otker two LM Checkouts woere nominal.

Concerning PIC, you ought toe stew the ontics fo got the Light
cul of Lhe ccekpit. bEverytime you go arcund the 1llgnl cones

through uhe tesosceope and lights up the wrhole cockpit. o

xnew that Prom Apcllo L0,

1

- . P - - 3 - . . - . .
I'd Llke te glve them an "atte boy" for skhose window ochados,

They really work — work good - that's another Tirsth.

CONBBDENTIAL
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They did a good Job on that.
The gas separator on the water gun leaked pretty bad.

There were two gas separators, the standard cigar separator
that's been carried before, and we had the new one — the
plastic the Lexan new type. I think we should have gone

back and taken the gas separator off later in the flight,
because we put it on when we were getting gas. That was the
day before LOI or the day of LOI, I don't remember which. It
was when we were getting ready for that Skylab meal when we
first noticed we were getting gas in the regular food port.
We put the cigar on and initially got a let of gas. I think
that was Just purging the gas that was already in the cigar.
After that it seemed to work pretty good. You always got more
gas in the hot water than in the cold water. But once we
started being a littie slower about getting the water out the
gas accumulation decreased, alsc when we started giving the

water guns more time.

The only real drawback to the cigar was that if you forgot to
put the little plastic cap on the bottom of it, you were going
to get water, and you could really get a lot of water out of
it. All you do is put that cap on there and that seems to

seal it. I never saw any water come out around that cap.
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MATTINGLY But If you forgot the thing just for a few minutes, a big
{coNr'n)
bowl of water could collect. I think we have some pictures
of that to show what it looks like and where it goes. We'd
put about three shots of water intoc it and nothing came out.
I guess that's when Charlie noticed that the thing was cracked

acreoss the top. I guess it started to put water out of that

crack.

We never got any water out of the bottom. Water did not come
out the gas separator part either. It all came out of the
crack, When we tock it off, you could find out where the
water had been because 1t all compressed inside-there. So,
we just bundled that one up into the bag and put it back in

stowage and never played with it again.
YOUNG I thought the gas separator worked pretty zood.

MATTINGLY We never did have a lot of trouble with gas. T would spin

bags and lock at it and T was getting maybe 10 percent volume.
YOUNG I think 10 to 15 percent of the stuff in the bags was gas.
MATTINGLY Cold water is a little better.

Y2UNG And it varied. DSome bags seemed to have less gas in them than

others. Don't ask me to explain that.

COMRIDENTIAL



MAZTTINGLY

YOUNG

MATTINGLY

YOUNG

6-39

I think there's something in the way. You pull them cut and

release it. It squirts an ounce in there.
I think you're getting gas in it.

I don't understand now it does but initiaily we were in Toc
big a hurry. As socn as that thaing would pop in, we'd pull
it back cut for another shot. In fact, Chariie was pushirg it
in there for =2 while. When we were doing that we had our gas
problem. When we went bacx to taking our time and letting
these things run their full course, we didn’t. I think there
may be something in the technigue on how you use tnose things,
Maybe you can induce some gas from the coczpit and around
that 1little plunger 1f you pusna it too fast. After that we
started getting uniform quantities ¢f water. For a while
there we were getting differences in quantity between the

het and the cold ocunce. After we finaliy got on to it we
were getting very similar quantities ocut of both guns. I
think we were inducing a lot of that gas by pushing on those

water panels,

These are system anomalies. - the broken eialorine ampule,

remember that cne?
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There was nothing that caught my eye in putting it in or I
probably wouldn't have tried it. At the time I squeezed the
ampule down and stuffed it in, I didn't feel anything ab-
normal. When I pulled it out, it was obvious that it had

broken. We had a lot of chlorine in the
Chlorine turns your hands white as everyone knows.

I was concerned that I had gotten some chlorine into the
system so I wanted to put some buffer in. This was my mis-
handling of the buffer. I didn't put it in completely. I
didn't jam down on the buffer ampule because I had just broken
one. I was afraid to sgqueeze down on the ejector too hard

the second time. I think Tony is right. I didn't have the
plunger down tight and as soon as I opened the valve golng
into the port, it came back and it went out this release

ports on the side. That's when we thought we had a septum

nut that had come loose. In fact we really did not.

We had a lot of water there after a while because we were

mopping up at a pretty good rate.

We went back and put in another buffer ampule and it all

worked fine.

The urine collection is no problem because we do that for

the whole misgion any way.

CONEIDENTIAL
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We just forgot to time it scmetimes.

It's very difficult to time urine in the dark if you don't

want tc wake up your buddies.

You can time.it, out what are you timing?

Who knows?

Another thing is those Geminil bags have a nonrcpeatable
backpressure on them and you are not going to urinate so fast
to leak around the seal. You are going to slow it down and
then if you urinate as fast as you want to and you have a

stuck velve you have urine all over the cockpit.

So that time is invalid. It couldn't be right.

I wouldn't dare let that thing run free. Ycu have ito make
sure that there are no leaks. 1t seems toc me that the timing

i1s just ridiculous.

I'm not sure that you can properly time your start and stop

times with a urine bag like that.

I always had some guestion in my mind when i{ stopped.

Yes.

I couldn't be sure.
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I think 211 I got was the bag pressure from the valve,
I was Just never sure.
I had the same feeling. It was a guess with me,

We were unfortunate in that we had the medical reguirements
document in the Flight Plan. Suppose you got up in the middle
of the night, every thing is dark. The medical reguirements
document where you log the urine is in the Flight Plan and

it is in the dark. You have to float over to it, break the
Flight Plan loose from where you have it stowed, turn on some
kind of 1light — which would wake everybody up — and log in

the urine. If you don't, you're going to forget it.

It seems to me you're compromising more than you're getting,

from an operational standpoint.

That happened to us in the daytime. The Flight Plan was

always busy. BSomebody was always using it for something. It
vwas very seldom that you could stop and either log your food,
or urine, or fluid, or anything. That wasn't a convenient
place. I think maybe we could have broken it out and put

that in a separate place. That would have solved a lot of

our problems. It seemed to me that just having to do something
like that ... your effort., It sounds silly to say that writing

down that I had a cup of coffee and two graham crackers toock up
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MATTINGLY mnuch of my time but when you have enough things to do to
(CONT'D) _
keep busy all day that's Just one thing that you can tell
centributes nething. 1t's just & real nuisance to go through

it and I really can't explain why it is such a nuisance. But

it sure was. .

DUKE ‘Whet we finally ended up doing was in the nornings, if we
had the time - in the post-sleep checklist — to get that
all done. If the ground wouldn't talk to you at this time

that would be the place to bring all that up to date.

MATTINGLY 1I. couldn't always remember what I had the other day. ZEvery
time you get a squirt of water, you guess how many ounces you

get with each drink.
DUKE . We haven't even discussed that part.

I think the medical part of timing the urine was useless and
timing the water was a pain in the rear end. We never did
it. We just sgquirted it in our mouths and guessed how much

we had.
MATTINGLY And I'm sure we overguessed.

DUKE It's Just a pain te i1l those bags. Once you open them, they
leaked at the end. If you didn't want to drink it all, you had

a leaky bag.
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I just don't think that's a good way to log normal functions.
If the guys that come up with these ideas would Just walk
around and try to do a day's work and not let their logging

interfere with them, they'd understand.

They wouldn't drink a hell of a lot of coffee, I'll tell you

that.

It just gets you tc the place where it's too much trouble to

de 1%.

It's constraining. Waen you're doing something and all cof a
sudden you have to stop to urinate the next thiﬁg you don't
want to have to do is reach for the Flight Plan. You may be
operationally constrained at how much time you have to urinate

any way.

You're right. As it turned out none of us went more than

three times a day any way.
Always at the wrong time.
It was locked.

It was just amazing to me. It was almest a direct opposite

of diuresis.
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MATTINGLY I had the distinct impression that diuresis was not water.
(conT'D)

DUKE That was not my problem at all.

MATTINGLY That's right. I agree with that.

YOUNG Maybe we learned something by noticing that.

MATTINGLY But it sure wasn't coming out that way.

DUKE It wasn't. Jim Irwin said he had jJust one all the time and

the three of us, on most days, went twice a day.

YOUNG That's right.
DUKE Once when I got up and once before I went to bed.
YOUNG I think it was gecing out through the skin, because the cockpit

was really dry.

DUKE Our blood plasma wasn't down any more than anybody else's.

It was down but it was normal to everybody else.

1 don't think they're going to get much from the time

YOUNG I don't think it's wvalid data.
DUKE Now the 2bk hours where we collected it all, at least they got
a total volume measurement — that is we didn't dump it. We

collected the whole bit.
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You have periods of time a day that you can dump the urine.
Tne rest of the time, you nave to xcecp it. If you Just
happened tao hit that perfect momeni you're in tusiness but

the rest of the time you can't,

T s%111 contend that the way ocurs was operating, given a
choice, if I had complete freedom to jettison at arny time, I

s5till would hawve used the bag because It was 2 lect cleancr.

When you pull that cap off there's always o blig tubble thsat
runs around and yocu nave to be real careful to clean it ail
up. It just seemed toc me that it was a ot cleaner and
neater fust to use the pag =nd forget it. You never nad that

problem with the bag.
I have no opiniorn., I didn't use it.

I didn’t get a chance to use 1t either. T never used anything
tut the Gemini vag. I never oconce nad the cnance to dump
directly into space because wo were always too busy Lo taxe
the time to do it and *tae rest of the fime we nad Lhe door

aff and couldn't.

I tried it two or threc times,.
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We didn't have that prcblem con Apolle 10. It worked like
a champ. You could go either in the bag or directly through
the bag through the dump panel over the side. It worked

great but we just never had that chance on the G-mission.

it's a urine collection business that is what it is.

Eolt
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7.0 LOI, DOI, AND LUNAR MODULE CHECKOUT

MATTINGLY The most significant thing about LOI, to start with, is the

YOUNG

MATTINGLY

alteration of our procedures, based on EMP 309, tnat we put
in because of the attempt to aveid any problems with fran-
gients. Co;rsé aligniﬁg of cur platform is part of the LOI,
I think, considefing the fact that you only get one chance

in a2 mission to do LOI, that we did the right thing, starting

the gimbals early and a1l those things.

Actuelly, I felt pretty good sbout that. I don't mind the
ground lecoking over ry shoulder when I can't sée what is

going on back there, which is the way you are for LOIL.

I thought that was a good plan. I thought the idea of the
EMP was & gocd one, because fortunately, in preparation for
the mission, we had all told the truth, and I told them what
erasable programs I knew sbout. They told me what ones they
had on the console that no one had ever heard sbout, and we
wrote them gll down and we had MIT Zook at them, got it all
aboveboard so that these kind of things have been looked at
and checked out., I felt real comfortable about it, knowing
this very problem of a CDU and the way to work around it had

been tested, I1I'd even flown this one in the simulator.




YOUNG I'11 tell you what did bother me about it was the fact that
they'd been having CDU problems at Downey, and nobody had

ever mentioned it to us before we were on the flight.

Maybe it happened at Downey after lift-off, for all I know.

MATTINGLY It may have happened last week, It may have happened on 012,

I don't know where 1t was.

DUKE Wo, it was spacecraft 117. It's the Bkylab vehicle,
YOUNG Okay, to make the thing go, you've got to have the feedback.

When things go wrong, everybody who 1s going to be operating

the gear should know about it.

DUKE Except for that cversight, I think they did a super job of

getting things ready procedurally.

MATTINGLY The execution and preparation for the burn were absolutely
nomingl, The other thing that strikes me as being a surprise
(and everyone said that's the way it is) is that when we
lighted the thing, it started on bank A and when I brought
bank B on, I got a "chug," I'm not sure that’s the right
word. But there was a change in propulsive force and there
was a decrease in chamber pressure when I brought the second

bank on. And I would guess it was about a 3-psi decrease,

“CORBIBENTIAL
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Sort of like the reverse of a nozzle closed burner light.
It sort of sagged a little and it was a sharp one. It

went "eluni,”

It didn't feel the recovery. It Wgsn‘t iike a pop where it
dropped downland picked back up. It dropped down and then
subsequently, it picked back up. That was scmething that
took me by surprise. I guegs 1t gave us some concern during
the burn. 1 remember considering that maybe I shouid turn

this bank off because I felt scmething had gone wrong with 1t.
You said it was a 3- to 5-psi chamber pressure drop.
Ves.

I think it was probably the helium or whatever it was in

those lines between the ball valves and the injector.

The ground said that is normal. The first time ycu Zurn Thnat
thing, that's what'll happen. 411 ['m saying is that 1f that's
rormal, somehow in the last 6 years, I had missed all thas,

I don't remember anyone every saying that they could feel any
di fference at all when you put the second bark on., 1 don't

think you could have missed this. TI'm just surprised. The

sirmlator certainly doesn't show anything like that.
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It is sure a noticeable thing.

Other than that, the LOI was just super. The countdown clock

on the CMC was Just lined up with the burn Lime prediction

from start te finish, The rates were good and stable., Fvery-

zhing was Jjust as nominal and perfect as it could be, from what

you could monitor.

As far as my side goes, skipping on through the sounds, T

didn't have a sensation of sound, but of sight. The ball
valves came opern before you could feel the thrust definitely
leave, Then you could feel the thrust build up. The PUGS,

we left it Just like it sald, and didrn's souch it, with the

guarded switch down. It performed just perfectly, I though=.

It repulated at exactly on the DSC. 1t was around 100 de-
crease where it had always been in the simulator, and then
at crosscver went right con up and regulated arocund zero, T
tnink we ended up with something like 50 increase or 50 de-

crease at shutdown. But that's in the Tlight Plan,

Did you sec anyining at crossover? I saw no charber pressure

changes.

The PUGS jumps = 1ittle bit but that's all. The SPS prrogsures

at ignition: The oxidizer side came down from 210 to 200 just
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JUKE as they predicted, and the fuel side went up from 165 to L70
(CONT'D)
Just as they predicted. They were stable throughcut the whole

burn. 1t was just like they predicted.

YOUHG Excellent prediction. The FM3, the time, and the guidance

system in the CMC were in perfect agreement.

MATTINGLY D0I, I'd say, worked exactly the same way. [t was an automatic

shuldowrn.

JUE= Right on Lime,

TOUNG ind we had a plus 0.4 of a foot per second, which we didrn't
srim.

DUK= A little underburn and ycu trim no underburns.

YOUNG That put us in a lititle high orbit but that didn't bother us.

YOUNG SGravitaticnal Zffects on Spacecraft Attitude.

MATTTNGIY T dian'™ do any maneuvering with the stack manually, to de-
zect 1t, T would hope that the filight contrcl guys with
their changes, in the hiasing of the attitude, ir logking at
the different dead bands, can tell us. They can answer tnat

question for us. I don't think we can,
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I didn't notice any. You have to do manual pulse maneuvers

and we didn't do any of that., We were all working P20s.

3IM Experiment Prep.

There's absclutely nothing you can say abcut the SIU prop-
arations; just-followed the checklist down, and 1t all
happened like you'd expect. It all went fine. The only
thing that I was a little surprised at was that when 1
released the boom tiedowns and the solar monitor door, I
heard those. Or felt them. It was a very, very low sensation,
but when 1 threw the switch, there was scomething that took
place. Maybe I heard the deoor bang, hut T was surprised.

I didn't expect to hear anything, The gamma ray and the
mass spec had written in one of the malfunctions procedures
that if you don't get a boom retraction {and since this has
been a previous problem), one of the first things you do is
look and see if they're extended. So the first thing we did
after the first extension was to go look and see where they
ought toc be, if they loocked normal. You could see 2 feet of
the boom plus the instrument. Both of them, I thought that
was worthwhile, that we had learned where to lock for them,
They really were nct where I had expected them to be. And
subsequently, it palid off in knowing whether the boom had

moved.

RPENHAL
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Communications. I didn't see any problem with communications

at that time.

The PGA donning problems have alréady been referred to. We
talked about the trouble we had when we were donning, with the
restraint zipper. OScrambling in and cut of that thing is nc
plece of cake, With the LCG, with the WMS, the FCE, and the
LCG on, and getting the sult up cver a guy's rear end, what
you have to do is start way back where the zipper starts and
then go back and pull the zipper ocut, because the zipper
invariebly gets tucked under and you Just can't get the sult
on until you do that, It results ir teking 5 minutes longer
to do it in zero gravity or one-gixth gravity than it does
in one gravity. I guess I'm at a lcss to understand why it
doesn't get hung up that vadly. The problem is that you cun'ti
rush on anything in zerc gravity. In cne gravity, you push

on a guy's rear end and pull the zipper cut; and in zero
gravity, 1f you push on that, you just keev right on goirg.

I don't think it's any prcoblem but i just zakes more iime.

On aetivation day, we started a half hour early on everything,
primerily because I had trouble with Charlie's restruint
zipper. We wcke up a half hour early and just leaped right
into everything. We didn't eat very much. We got that out

of the way in a hurry and jumped right inte domnirg our suizs.
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I still believe that the reason that half hour paid off so0
much was that we got up and got our half hour's head start
without talking to anybody, and as far as the rest of the
world was ccncerned, we were still asleep, £4nd I think we

got more done in that half hour than we would have, had we

let anybody know we were awake, I'm sure the EKG showed that
we were up but ncobody called us and we didn't ecall them, so it

was a great half hour to have,

The reason 1'd like to emphasize that is that it seems to
me adding an extra half hour to the Flight Plan on getting
ready to go into the IM day Isn't the total answer, unless

vou're going to let the ground let you alone,

You've got to have time to do those things undisturbed. It
seems that when the ground cslls you on something, it takes

far more time than the total amount of time it takes because
they ask you to write something down. You s£op what you're
doing and you go get something, and you have to treat every
word as being important. It just seems that when you stop

and start things, it's just & waste of an awful lot of your

time.

I guess the one thing that I was concerned about that we'd

forget was some plece of eguipment on the CM to LM transfer
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list, so we checked that and checked that, It's a fairly
straight thing, but there's no single piece of equipment
on there that you don't really need. &o you better have them

with you.

The tunnel worked like a champ, Everything was in there just
right, and that little procedure that Jake worked out for how
you can verify that you've got all the umbilicals hooked up

I think was a good plan,
What procedure was that,

You open one of the latches on each system sc¢ that it will
show a barber pole, and then you put power on the probe, It
lets you know that you've done your thing right. The only
thing on the tunnel business that I got a little concerned
about was that we were slipping behind at the end, We were
ahead of almost everything until you were late on the P52

or something. I was hung up waiting for you and you were
waiting for me, and I was afrald we weren't going to get the
tunnel bled down to zero in time for & doff. That thing

takes 20 to 30 minutes. Tt seems like an eternity when you're

sitting there waiting for that gage to go down.

It takes a while.
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MATTINGLY Other than that, I thought we were ahead on everything we did.

YOUNG IVT to the LM. Condition of the CS5M Thermal Coating, IM

Entry Status Checks.

DUKE All of that from IVT to IM down to IVT to CM is all nominal
and is adequately covered in the transcript and the activation

checklist,

YOUNG Except for the PGA donning, and we'wve already talked about
that., I wouldn't change a thing either because it sure

worked.

MATTINGLY One of the things I want tc comment on was the pressure
equalization valve in the tunnel hatch and the way 1t was
used during LOI. We altered the nominal procedures for that
equalization valve being opened pre-L0l and remaining that
way. And it seemed like by the time you do the bturn, you
would like to have the IM pressurized_so yoﬁ could go in
there if you needed to for an abort. It seemed more prudent
to have the two vehicles isclated during dynamic flight, so
we ran the valve in the cleosed position after equalizing
first and opened it up afterwards. I think this is a rea-
sonable mode of operation. It differs from the Flight Plan.
We ran the experiment booms out right after we entered lunar

orbit according to the Flight Plan, and they checked out




MATTINGLY
{CONT'D)

T+11

nominally. Subsequentily, we ran the mass spec out after DOI,
and on its first attempted retraction, we had no indicaﬁion
o1 board that the mass spec boom had retrected. The ground
did receive a TM indication and showed an almost retracted
contact, and we flew the circ burn witk it in that position.
The mapping camersz went out nomirally orn the first deployment,
and we cperated the camera, On the first retraction, it tock
approximately 3-1/2 to L minutes to retract. This is an
excessive number, and the ground played with that for the
rest of the mission. Wnen I checked the rendezvous trans-
ponder, I nad cbtained the CSM 113 ca’ibration values for the
transponder self-test. There was cne value - test A cn tae
transpconder - which T had obtained as being 2.8 volts, and

it turned out to be 2.1 in flight. AZl the rest matched up
perfectly. The pan camers was turned on the rev after DOI.
As soon as we turned the pan camera cn, we got a main bus 3
undervoltage, and the pan camera was turned off immediateiy.
We let the ground tske a lock at it, OGubsequentily, they
determined that the pan camera was merely ccincident with a
whole lot cf heaters coming or.. Following this, we put the
pen camera to operate, and the mair bus B undervolt light
came on. I turned it off, and while we were talkirng atcut
it, we had ancther main B undervclt light. It came on just

momentarily end by the time we could lock at 1t, all the
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MATTTHNGLY woltages and cccurrences locoked nominal., We did nothing and

(conT'D)
Z never saw anolher undervolt light far the rest of the flight.
Apparently, it really was the heaters. The other thing that
bears some comment is the windews. AY the time we entered
Lunar corbkit, we had a small amount of whal looked like con-
densation on the inside of the outer windowpane on windows 1,
3, and 5. Window 5 had a smal®l residue on the plus-X into
the window, and it made a strip which had a wvery sharp line
across it apout 2 inches back from tne leading edge of the
window. It looked !ike a salt spray residue. It was there
to the end of the flight, and it scercd to me that it may
rave gotten a little bit enhanccd as the risszion went on,
B3ut the thing that struck me about It was that the trailing
edge was a very sharp line 1ike 1%t had teen masked at scme
time in the vrocess. I couldn' tell if it was on the inside
or the outside of tne outer pane, but it appeared to me to be
on the cutside of the cuter one. EBut T nevef was completely

Sure.

SPEAKER During the boost phase, there was a lot of smeoke flying under
that protective cover. I guess that's beern commented upon.

T was watching and it loogked lixe smoke =rickling down the side,

YOURG I never noticed it.

= ONEDENTIAL
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I didn't see that pattern on any window
Trey

MATTINGLY I didn't see that,
The rest of them had condensation.

except number 5.
had & small amount of it inside which stayed with us the wnole

All the

flight. As far as the UV photography out of window 5, we
didn't make any comments about it because the area that the

5 was a clesn

camera was loocking through lockea like it was cliean.

UV photograpky log sheets will ssy that window
window, which it was, as besti we couid tell through the area

wkere tke photes were taken.
The systems people are going to nave Lo tell us where the mass

-t

spec boom really was, since we ended up jettiscning ii.

Yes, when we logked at it, it locked like the door was

YOUIG
closed but it didn't lock like it was all the way dowr.

didn't lock like the door was all the way closed.

MATTINGLY 3By the time you gol next to it, both dcors should have been
We had both of them malfunctioning by rendezvous.

partly ajar.

YOUNG Jg we have pictures?
DUXE I'm not sure that'll show up.
MATTINGLY I think it will, Charlie, i ycu zxnow what to lock for. You
people familiar with the hardware can do that.
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8.0 ACTIVATION THROUGH SEPARATION

Activation Thrcugh Seperation., Command Module Power Transfer.

We got this half hour nead start and we were all suited up, and
we were running 20 minutes ahead of the time line and we asked

then if we could gc ahead and power up. They said, sure, go

to 1t vecaucge we had plenty of power and everything. The

first thing that hapvened is that Charlie leaped in there, and

there was no grind from the yaw antenna and the high gair,

I think the only comment you can say about ouwr part of it was
that we got tight on bleeding the tunnel down. Other than

that, I think we did everyshing fine on the undocking.
Tunnel Cleseout. You didn't have any trouble with that?
No problems with that, Everything worked.

Maneuvering te Undocking. You didn't nave any problem with iw?

Undocking and separation were nominal. I remember when you
backed off, andé you said that's as far as she's going. And I
thought, here we go again., And you hit those other things,

and we separated.
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Well, the idea was to let it hang cn the capture latches, and
we did, ard it gave a bigger "clunk" than T anticipated when
it get to the end of the probve, There were ns dynamics at sll.
it owaes just waiting fer therm Lo =ztavilize, and they were Jjust
sleady as 4 rock. Lt Just takes a 1litile sguirt of RCG and

we were gone, 1 thought that 211 worked super. Somewhere In
here, we did a VHY check and we had some trouble getting to-
gether on B duplex mest cf the time. It turned out to have
hetlter corm on A simplex, although the VAT gererally sounded
super. Maybe you understand what happened. 1 really den't

kncw.

It was either our 3 receiver or vour B transmitter., They cught
to be able to cheek the 3 transmitier in the spacecraft. We
coculd isclate that. We had VHF problems hefore flight and

they changed out both VHFs.

It was almost unreadable at Tirst, and then it seemed to get

better,

We were clear to Ken but on our B receiver on veoice ranging;
and then on B simplex, it was a little garbled., It scunded
like he was in the bottor of a cave. But it did get better.

So it would be wise to have ASPO check thst out.

Formaticn Flight. Loocked like you were doing a great job there,
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The time line after undocking. I didn't do any formaticon
driving arocund after we undocked. We went shead with the
Flight Plan, and went to do our landmark tracking and the
P52 and all of those things. Everything there worked super.

We did skip the transponder check,

We skipped the transponder check because we just couldn't fit
it in. Tt wasn't necessary anyway because we were going to
go whether it worked or not. It may give you a warm feeling,
but if your mission rules say you go without it, and it's
something that you're tight on, to me that's the first thing

that you leave out.

IM Inspection Photography. I toock a couple of pictures of you
as we separated, but we didn't do any maneuvers or anything.
You could see the gear and I guess that was really all I was
looking for. I didn't see anything hanging off anywhere. I'd4
like to comment on the facet that we had two comm loops, and I
think that was really super. That made 1ife so much easier
because Charlie could get his pads when they were convenient
for him, and I could get my pads when they were convenient for
me, I don't know what it cost the MOCR guys to run two comm

lecops, but on our end, it was really a big help.

It really is bad when you're trying to cough up iwo sets of
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That reglly helped. I can't say enough nice things about that,

5tu really pushed on that.
Is there anything you can say about the fuel cell purge?

I can say I didn't do one. Okay, we skipped the radar check.
I also skipped the COAS alinement, again, because it looked to
me like I wanted to have the extra time to get ready for the
circ burn. The only thing we were doing different from normal
wag that we were going to start it at 8 minutes, instead of

6 minutes, so that you would have time to take 509 out of the
computer. I think I probably started it at about 830. I was
really intent cn making sure that the cirec burn went on sched-
ule. When we got to the secondary yaw gimbal check, it was
unstable and diverging as socon as 1 touched the thumbwheels
for a trim check. There was no question about it heing a resl
live thing, because the spacecraft was wagging its tail just
like the indicator, and it was diverging. Ilshut it down and
in succession I tried it in Avto 8CS, then I tried it in Rate
5C3. I failed to try it in ACCEL COMMAND, I tried it in TVC.
I tried it in CMC and got exactly the same response., Whenever
you turned the gimbal on; it was stable. The first thing that
moved the gimbal excited a diversion oseillation, whether it

was in SCS or CMC.
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MATTINGLY We got a change to the mission rules document about a week
(CONT'D)
before launch and I was almost toco mad about it to read it.

Now I don't know if I was glad 1 read it or not. One of the

things was you had to have four servo loops to do circ.

YOUNRG Ken asked me about it and I szid I didn't think you sheould

Tarn.

MATTIEGLY The thing thet had bothered me about it waz the point that
Charlie raised later, and the only thing we had done differ-
ently was to run those gimbal motors for 20 minutes before
LOTI and 20 more minutes before DOI. We amd always been so
careful. We researched this point and we talked abcut it.

One of the SIM problems we talked abcut was what de you do If
your gimbal motor gets stuck on. Do you kill the bus or 4o
you let it run? They researched it and came to what I thought

was a surprising eonclusion. Just let the thing run. It's
unlimited in lifetime. My concern was that this might nct be a
a rapdom failure of the yaw gimbal, but maybe runring this
extra time had heated something up. I might have temporarily
been & hero if T had let you go land on that rev, but if I

didn't bring you home you weren't going to like me very much,

That's got toc be the toughest decision T had to make.

YOUNG You were not by yourself, because T didn't want you to do It
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MATTINGLY  Let me say something about what we did after that. Again,
it was one cf those things where, fortunately, we'd been down
this road before. We had talked in data priority about what
you do if you don't do a circ burn., It was one of those
things where you never could really get your heart inio it
because we coulc never figure out how you were not going to
de cire. But we had talked about it and they had come up with
a TPT rendezvcus schene, which didn't seem to make any sense
to me hecause of the navigation at those ranges. 0Oc we tried
it and we. flew =scme of these things on a chne=rev, no-circ,
re-rendezvous. And with the kind of separation maneuver we
have you can expect to be scmewhere arcund 1200 feet separa-—
tion. You just wait until you're that far apart and then brute
force it. And it costs you a few percent, 5-foot-per-second
DZLTA-V., Tn retrospect, I think we probably made a mistake,
because without any direction from somebedy, I should have

rejoined on thne LM at the first opportunity.

TOUNG Yes, Ken asked me what to do and T told him I didn't know.

MATIINGLY T didn't do it, and all I can say, in retrospect, 1s I think
I should have. At the time, I decided, well, there is still a
chance we might get tc land and I don't want to waste any gas

that might cut Into that RCS budget until we have to.
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YOUNG I guess the thought that was sticking in my mind was that when
we would come to that time that we would be go for PDI, and if
they could figure out what was the matter, we'd go ahead and
land without having to re-rendezvous. And 1200 feet wouldn't
make any difference in the phasing at that point. When we
came around that side we were ready to go for PDI because we

had done everything that we had missed hefore.

MATTINGLY We knew we couldn't do FDI with me in the same orbit.

DUKE You couldn't do that.

MATTINGLY We knew that point. Let me Jjust say that I think I should
have joined up on you without any call from anybody and I didn't

do that. I didn't know you couldn't do PDI with us in the

same orbit. Yes, sir, because you don't have any abort
targeting.

DUKE We were at least at PDI-Z2 now,

YOUNG T can get to that LM from any place in the sky, if it's got

the DELTA-V to get there.

MATTINGLY There is no mission rule that covers this gspecific case. I

think there ocught to be.

Okay., then we came around and we didn't do anything. Then they
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MATTINGLY
(CONT'D)

we've done it. ©Stu had flown one and 1 had 'lown one at the
Cape and they said do it just like that when your closest
point of appreach is at some time, which L fail to roemember,
And it turned ocut that at that time, which was supposed to be
our closest point of approach, we were still opening. So 1
lost conf{idence that they really had a good handle on our
relative trajectory. And they sald just brute force it.

Well, T put in 3 feet per second towards you, at the time
they gave us. And we started opening. We were opening at

the time I put it in., I put in 3 feet per zeccond and the
opening rate increased. It turned cut that the 3 feet per
second was retrograde. You pointed Lhat ocut and I gou o
thinking that that's retrograde and we're closer to apogee
than to perigee, and is that really the thing to bhe doing?

1l tried to figure out a clever way to do this and let orbital
mechanies work for us. I finally took it back out just to get
ourselves safe. About that time we pigked uﬁ the ground and 1
fell that the ground never really understood the question T was
asking them. DHid I have a good state vector? I showed a

6.3 perilune. I figured that if I had 2 good state vector when
it started I waz still safe and that's no sweat. But thelr
numbers were showing me in a 9-mile periiune and I began to
wonder if maybe T had a bad state vector to start with.

Finally, they had us brute force at the bottom. L was reluctant

- COMNBIDEMTAL
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to brute force from enywhere., I felt that we had opened up

to over & mile then and, at that point, I was ready to go and
do & regular rendezvous, 1f they wanted to put us together; and
let us use orbitsel mechanics instead of fighting it and still
save the gas, When they told us to bwrute force it, I guess in
my own nind I felt that we'd lost the baligame. We were geing
to get back together for good. The flight guys are going tc
have tc give us the data on how much gas It would cost. It

was 8 pretty expensive thing. It turned out thet using John's
rendezvous radar, for line of sight, gave me & faster jump than
I could get out the window. We Jjust never let it get away from
us. We did whate%er we had to. I had wondered what it would
be like getting into the dark and doing this and we quickly

found out.

He was 600 feet out and he could see us because he was in the

earthshine. He cculd see us perfectly.

You could see the outline of the IM. The tracker light is
beautiful., You could see the outline and i{f I had known that
I would get there before earthshine stopped, I would have told
them to turn cut the tracker light because 1t was sc nice. I
kept worrying about when earthshine was going to gquit and

what was out there. And throughout the entire thing, the

only sensation of closure rate I had was John's reading them
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MATTINGLY But I wes surprised that you had to be that clecse to get

YOUNG

MATTINGLY

YOURG

anything from it.

tationkeeping? If fiying airplanes .in formation could be

as simple as flying %wo spacecrafi, the whole world would be
aviators because you could xill a rase. I don't know hcw
long we gat there without my tcouching a thruster. We jfust
came up there and sat there and that was it. Statiorkeeping
in the‘dark, they asked us to dump the water and I really nad
no guelms about leaving the couch and going down and dumping
the water. We started that in the dark and that was when
you noticed that we had been dead In the weater with each
other. I put the dump on and that spacecrafi translated

away. Did you see that thing? Right cut the side.

That's a real gap of water coming out. Yes, just moved right

out.
Really did.

I couldn't believe it.




Kot fast, but 1L was unmistalksble dhat that's what it was
doing.  And didre ake much Lo counteract ity bud as
dolng d didr't tak h t t . it, bput that was

sure there, sz I gusss I'm rmore of a believer in FJO data now,

Yeou, we saw ib, relatively speakliag.

T opuess this T3 an approprizte Lime to maxe a commert on if
you over have Lo do a night rendezvous. Docking at rigat is
golng o te an abso_ucte ticce of cace. It Just couidn't he
simpler.  Tae renaczveus, 1 Lhinx, zecause of the absoluie

ck of any senzzlion of meliorn along the 1ire ol sighu.

I

Low, we didn't zee big rates. Bul 5 Teen 2 sccond, I'm sure
could not have zeen. And that's xind of dncomfortavle in
tan dark.  Yeou'wvo got be nave ane of these rate systems going.
Hadar vreferavly. And without that yeu don't really want to
commit So thls.  Beeause L think wha' wili happen is yoa'll

ne werried that yvou aren't coloszing fast enough and then all

of g suddern Lhas argualar size ¢f Lnael Thing is [ust gelng Lo

Lhovkal tig marshmallow you'd rever stop it.
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I agree with you. You'd get the little marshmallow out of

the way, hopefully.

Yes, that would have to be your technique. You'd have to

dump. Because that big marshmallow just glides right on by.

We did our separation burn on the next rev, after we'd gotten
into stationkeep and ail that. And again I think we got out
of sync and maybe should have done. I was trying to save

gas at all costs and when they gave me the separation burn,
they gave me an attitude to go to. And I got the feeling
that maybe they were unhappy that I elected to burn at

three sxes and burn in the attitude I was in.

I think that with the small differences you can afford not to

do that. Somebody's got to keep somebody in sight.

When they told us the time was coming up, we had just a few
minutes and the only way to get to the attitude they gave ne
was to go real fast and I just felt like my obligation was to
save gas at that point. I went three axes and kept you in

sight. I would do it again.

I think it's a good head, man. You don't want to run two of

those things together out there.
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The cire burn after that was just super nominal, didun't bring
the secondary yaw gimbal on until after the gimbal check and
then brought it on for redundancy. And we did roll 90 de-
grees so that I had the two good gimbals in the yaw in the
middle gimba; plane. I made that one change to it, which

was no problem at all. We had some residuals which were
aigher than I anticipated, in fact, I got quite a bit of
attitude excursion on the burn initially. I was surprised
that it didn't run as stable as any of the other burns. And
you could see the gimbal swing and the piteh attitude, FPitch

and yvaw were bioth moving.

You may not have changed your weight, because of the RCS

maybe.

Well, if that's the case, I'm surprised how sensitive it is.
But we ended with some residuals as a result of this attitude

excursion.

-You had to roll to get them cut.

And T got both residuals in the two axes I couldn't burn.
And T had to take one out and then roll and take the other
one out again, to keep from firing over the SIM bay. 1 was

Just surprised at the magnitude of the residuals in all of

HEORFEIDENTIAL
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MATTINGLY the three sxes. I dldn't enticipate thet, After that, the

(CONT'D)
rest of it was all nominal. Why don't you pick up your side?

YOUNG I wanted to say I thought Ken handled that thing beaufifully.
I think I'm the guy that coerced nim into taking that DELTA-V
out that he put in, retrograde, because I was really nervous
about that. I didn't reslly know. I think I remember you
gaying 3 feet & second but I wasn't really sure and we were
too close to apcgee to be deing that, and T Jusv didn't want
té see the command module disappear behind one cf those nills.

I don't think it would have ever happened but I didn't wart

to see it.

MATTINGLY I'm sure if we had done it we would have GLeen safe, My intent
wes that once I committed myself to that path, I didn't care
how much gas it cost, I was going to finish it. Bui, I was
worried about sagging velow you, thrusting up toward you and

geing underneath. You talked me out of tnat.

YOUNG It was a good rendezvous. I don't see how you could have
played it any better. The closure rgte was so slew, but the

inertial line of sight rates were }lust perfect. All the way.

MATTINGLY I guess it's worth saying that we have differert impressions

here, but it's my impression here that inside of half a mile
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my COAZ gave me better line of sight rates than the radar.

Outside of that, your radar was good.

If you correct for what tihe needles are telling you te do,
yvou could be doing the wrong thaing. It wouldn't emount to

a hill of beans in the LM vecause you Jjust taxze it riéht out
again, On the ccmmand/service module, you would be squirting
cut gas to fix something that really didn't need to be fixed.

You're going to fix it anynow.
And then you're going to taxe it oub later.

2o I reverted to the COAS when we started diverging and =

think it's tne right way.

There, we were 20 minutes shead and I figured we had that time
line just beail %to shreds. I figured we were going to be ready

to go down to PDI minus 1.

Everything worked except the 3-Band steeravle. Eighty-two was

‘nominal except the steerable and it would not move in yaw,

So that threw us behind on the up-links. And we had to manu-
2lly do the P27s, which impacted the P52 dock. We missed
everyihing else we did on order here. Everything else was
nominal, except for the RC5; the RCS activation we had a

double reg failure in system A.
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And the first words were, ''Open the ascent feeds." Charlie
didn't hear that so I opened the ascent feeds before Chariie
realized what I'd done and he said, "What'd you do that for?"
Because we Just had a SIM that blew the wheole rmission whken

we openea the zscent feeds.
So I closed them.

So Charlie closed tnem and it turned out to De the righs
thing to do. If we'd left them open any longer we'd nave
probably overpressurized the APS, or gone teoo high on the AFS
pressure. Feople den't realize that. And then after we'd
done that they called up and said don't let the APS pressure

get above 180, which we hadn't even looked at.

But those were the only two problems we had, the S-Band

steerable and the RCS system A.

We tried working the P27 together. Charlie would call it
out and I'd punch it in, but we were getting in each cther's
way; so Charlie finaelly tock the 227 and 1 went and pres-
surized the RCS. We were working the time Zine in parallel,
something I could do on my side I would do at the same time
Chariie could do on his side. I think that's the only way

we stayed up on it.
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The PGNCS Activation and Self Test was nominal. The Built

Leop Checkout was nominal. Everything was nominal except
that yaw steerable. It was like somebody forgot to take out
the "Remove before flight' pin or something. That's the way

it looked to me.

The Landing Radar Self Test, we did that after undocking and

that didn't work the first time.

It didn't work the second time either. We were in a communi-
cations attitude and we were at perigee and I don't know what
it was but it was reading erromneous numbers. The first time
it read on the tapemeter, it read 8000 feet and it's supposed
to read something like 494 on the range rate. It was reading
totally erroneous on the range rate, and the next time, the
VERB 63 radar self test where you set the gnomon flag and
everything, was totally wrong, and then we tried it again

and it read the right range rate, but the wrong altitude.

And then, we got to an attitude where we weren't pointed at

the ground and the thing worked like a champ.

It was locked up, but we had such a super radar, that it
loeked up on the ground. Because on PDI we were locked up

at 50 000. So we think that's what happened.
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YOUNG I don't know what happened, but it sure flunked.

DUKE We didn't do the Lunar Landmark Recognition because we were
behind. The MSFN Relay we never exercised. Their comm up-
ilink was loud and clear the whele time, but I guess poor
Jim had his hands full hearing us on the down-1link on the

omni, until we got the 210 up.

YOUNG DAF Loads were nominal. The Rendezvous Rsdar Checkout we

didn't do, we tried it one time,

DUKE Now wait a minute, this was Just before undocking, John.

This was the rendezvous checkout. That worked fine.

YOUNG Deployment of the Landing Gear was Just a clunk and It was

down and there's no doubt in anybody's mind.

Undocking was nominal. OSeparation was nominal. Like you

say, we didn't do the Landmark Recognition and the MSFN Relay.

MATTINGLY We skipped the landmark tracking that we did after DCI. I
guess that deserves a couple of words. When we get through,

I'11l come back to that.

MATTINGLY I guess it was significant that we were able to get both the
training landmark and the landing site on the same rev and

track them both. The auto optics and all that really worked
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MATITNGLY like a cnamp. Tae thing that surprised me and, I don't

(conry)
znow if anyone nzz mentioned it snd I just dldr't listen, but
when you lock threough those optics at the Moon, you're really
getting a dose of heat 1In your eyepzlil., I think you should
never do more than two landmaris together, and you rocaily
should do only one, on any rcv, because your eyes were vVery
sensitive to locging mt that brigat concentrated Light. And

you could Tcel the heat whern you put your oye to the telescope.

YOUNG Let me tell you what Ken 4id the day before we siarted all
tnis, intc low Sun angle. Fe tracked landmark 16-3 vhe day
before, on OJT training day and how many marks did you get it -
four, five? Ton? He'd been seobl ur Le track who SO0 Jand-
mark. FEe tracked that one zna then without changing attitude
Le put in the new landmark for the 16-3, whleh is rizht at
the landing site znd tracked that scn of 4 gun, the day be-
fore we were supposed to go down and _and at the low Sun
angie. I don't krow how the ground wil®. use that data, but if
they had been uble to colleet that datas instead of the OJT

o

landmark data, man, we'd been in Fat City. I don't know if

they did collect it.

MATTINGTY The reason we didr't plan to do it that way, was that whern wo

set up the Flight Plan criginaily, tne landing site was goling

to be in tne dark on DOL and then with the month slip tae

. CONEIDENTIAL
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MATTINGLY landing site slipped out in the daylight so that it was in-
(CONT'D) -
feasible to do that. That was a pen-and-ink thing I wrote
in because I wanted to look at the landing site early and

we gtuck it in there.

YOUNG My suggestion would be if the landmark is going to be in
deylight at =211, get the landmark at the landing site,
rather than fooling around with something. Even if he doesn't
get the data that will give him a chance to do some landing
site recognition, which he's going to need for the next day.
After he gets the data, there's one big block you could

forget about worrying about.

MATTINGLY That P24 sure is a smooth running program. The autoc optics
did not put us on any of the targets, directly. We always
had to correct them, but once you got going on ift, that thing
was really nice and smooth. Super easy thing to do; the only

difficulty you have at low altitude is target identification.

YOUNG I'd be willing to see what your landmarks tracking did for

the state wvector.







5.0 SEPARATION THROUGH LUNAR MODULE TQUCHDOWN

YOUNG We're just going to talk about the lunar module. Prepara-

tion for PDI was nominal, except we didn't have any comm.

DUKE We had to go to a different attitude than we expected, to

maintain high gain. We never did get to see the ground.
YOUNG DPS/PDI Burn and Performance.

DUKE I think it was nominal. The radar locked on at 50,000 feet

which is amazing.

YOUNG Let me say say something about that. As we were coming
around the corner for PDI, we didn't have the high gain
and ocur yawing was 20 degrees for the degcent. Charlie
says we were on the omnis and we couldn't get lockup for
the state vector that we needed to dc PDI. About 12 minutes
prior to PDI, Charlie suggested that we roll right 20 de-
grees. We rolled right 20 degrees, and it improved the
comm margins considerably. I think it's something that
everybody who's going to work omnis should think sbout,
putting the omni antenna toward the Earth as best they can
to get that update, because it was 12 minutes before we

got that update. I figured we were almost in another
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YOUNG waveoff situation. That was a good suggestion and we did
PDIL from it. Off-nominal, we did it from zerc yaw all Lhe

way down.

DUKE The engine worked just as advertised; Lhrottledown came
right on prediection, and the profile we started high and

to the south, about 16,000 feet high as a matter of fact.

YOUNG 16,000 feet high?

DUKE Yes, we started about 66,000 feet.

YOUNG And we were about 16,000 feet to the souib =lso.

DUKE Right after throttledown, we were back on sltandard profile.
YOUNG Yes, it was really beautiful.

Adequacy of Procedures and PGNS Performance durlung PDI was

nominal.
YOUNG Spacecraft Trimming and Systems Status During PDI. lominal.
DUKE Yes, a couple of things here, John. We didn't do the COAS3

calibration or the TPD calibration duc to being behind,
thanks to the comm problems on that first rev, As it turned

cut, everything was perTfect.

CONHRENTIAL
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Yes, and as a matter of fact, for any reesoneble rendezvous
or ary reascnable landing, the CDAS calibration and the LPD
calibration are Jjust something to take up time in the time
line. Those things are done on the ground, and they're
done perfectly adeguately, based@ on our experience. And

it costs you gas too, because they're 2 degrees per second

maneuvers to get to them and tney perturb the orbit.

I'd just like to add a comment on it, If you consider
trimming RCS maneuvers in the LM, there's no gquestion in

the real world that the thing is maneuvering. You can tell
what Jets sre firing. You can in fect heer the Jets when
you have your helmet off, At 2 degrees a second in the
Iunar rodule, you can feel the rotation rate, Like Ken said
vesterday, I never felt the rotation rate in the cdmmand
moduie, but in the IM at 2 degrees a second, you can sure
feeX i%t. And nc guestion in your mind which way you're

going and which jets came on.
The Radar Tracking Attitude was not as planned,

kot as planned because we were late doing the rendezvous
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radar checkout. But once we got the attitudes ca that

first rendezvous with Ken, the radar worked.

That preparation for PDI was sort of off-nominal in that

we had g wait and a GO for PDI. We had - was it two revs?
It was after the no circec burn.

It was the third rev. B5ix hours. 0Okay, so it was three
revs. During that time, we did a couple of P52s to keep
the platform warm. In addition to the one that we did, we
missed a rev of doing P52s5 in there somewhere. Bub there

weren't any torquing angles. That's really s good platform.

There was no gyro drift compensation required no PIPA
bias. In fact, we never had any update, even after sitting
on the surface for T3 hours in power backup, they didn't

change anything.

The VHF Range was in good agreement with radar. The radar
tracking attitude was right on, but we did it on the back
side of the Moon just prior to the circ burn. The first
one that we did, somehow, I didn't get a main load hlock.
It was in the dark and I was pointed at the tracking lignht,
but it wasn't like the usual tracking light. It probably
had something to do with Ken's attitude. T just got a very

AR e,
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YOUNG faint light out there, end I dldn't have & main loamd block
{CONT 'D)
and I couldn't get a lockup. S¢ we did another one for the

rendezvous. We knew safter we'd run it for an hour and a

heif that it was going to werk.

MSFE Acquisition wvia PCM High and Updete Pads.

DUXE We had a pretty tough time with the high bit rate, due tc

the losgs ¢f steersable,

YOUNG Cnarlie, I don't know. They weren't getting lockup coming
around the 2I; man, I was reslly sweating thet when you
said, roll, let's taxe the yaw out. And we did it and they
got Zockup. That was a cool move, That put the omni antenna
right at the Earth. That may have been just the margin that
we needed, 12 minutes prior to PDI. I thought we were in

trouble then,

DUEE Me, too. thought it was really gone. The up-link was
always cleaer, and we didn't have any garbled transmissions.
30 I hked no trouble with the pads. The ground kept saying
that we were really noisy, reelly horrible. So I used a
louder voice. I know on Apcllo 10, we had a couple of revs
of that ard it's really miserable trying to get things

passed bacx and fortn.
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We sure did, didn't we, come to think of it.

The only thing I cun say on Attitudes and Position iz that
the preflight time line that we flew until cirec, we did all
those attitudes and maneuvers except for the one to the
landmark tracking or viewing, and we had Lo get a high gain
lockon so we were pitched up and didn't see the landirg

site.

Yeg, 1f Ken had done the circ turn, we wouldn't have had
any trouble doing PDI on that rev, sco I tairk thal the de-
cisicn to cut a rev out of the time -ine was perfectily
safe. [t didrn't worz out and there may e other reasons
wiay 1t wouldn't work cut in bae future, but i you tnink
positively, there's no reasor the time line itself doesn't

o

congtrain it to doing the PDI after the Tirs: rewv.

Even with sll ocur communicaticns provlems, in deing the
manual updates to P27, we got a little behind there, Bu
by the time we got to circ, we were caught up. £&nd T agree
with John. I think that the time line was adocquate and I

recommend it for 17, if they plan to get ouz first.

One thing in favor of getting out first is you'wve alrcady
goil your pressure suit cn, and you don't have to go Lhrough

all that Mickey Mouse again. Boy, I tell you, that taking

GONHBENTIAL
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YOUNG that rascal on and off, you got what I consider the worst
(CONT 'D)
part of your prep already done. And I think that ought to

be considered as & factor in this business.

“he LPD Attitudes and Accuracy (Calibratiom). T tkink tle
LP) was perfect, I don't have any gripes there whatscecver.
When we pitched over, we were north and long and you could
see that. I was Just letting the LM float in there until

I could see where it was going. I took out the rorih be-
cause according to our preflight maps, the north ccuntry
was 8 little rougher. There were more contour lines up
north than down south, so we took those cut and when we got
in close, we backed up a little and put in some rear updates.
I don't remember how many there were., But at pitchover,
you could see {just like preflight) Cator, Palmettc, and
Spook, and the inverted deep shadow pattern through Stutby,
Wreck, Trap, Eden Valley, and Cove right ipto Spock, al-
though at 1l5-degrees Sun angle, it wasn't as apparent. Of
course, we had already seen the landing site on twe cther
oceasions when we were flying over it because of the
three-rev slip. There's just no deoubt in your mind when
you're at pitchover, and the first thing you see was South
Ray. fhere was some question about whether we'd see the

ray patterns at the low Sun angle, but there's no doubt
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that we were seeing the ray patterns from Soulh Ray at
pitchover, and there's no doubt, al least in my mind, as
to where that machine was flying to. And it was a simple

matter to redesignate to the south and back up a hair.

We'd agreed that I was going to look out since I had two
good craters on my side, and it lcooked just like the

L and A.

In faect, it was working so well I was tempted to let it do
the thing all by itself, but the trouble is we got down

low, and I could see that we were going to land in that
pothole down there. We took over, I guess at about 300 feet,
and pitched forward a little, and we could see the surface
all the way to the ground. Right clese in there out of my
window, I could see that crater down there, so I went for-
ward a little bit and landed. 1 counted one-potato after

we got the contact light and shut the engine down; even sog,

I think that we fell about 3 feet. I think we're very

fortunate that the landing was so flat because 1 really

couldn't judge the slopes. We just lucked into almost
zero roll and a couple of degrees or 3 degrees pitchup,
and of course we'd taken the yaw out. When we redesignated

to the south, we must have had 30 degrees of yaw and took

.it back cut. Like I say, at that Sun angle, we could see




YOUNG
(CONT'D)

the rocks all the way to the ground and I think that was =&
great help. From 2C0 feet on down, I never locked in the
cockpit. It was Jjust like flying the LLTV; your reference
is to the ground cutside. You had ancther thing that nocbody
Fas ever remarked about before, and that was the shadow. T
really didn't have any doubt in my mind how far above the
groeund we were with that shadow coming down. I had nc

scale of reference to the holes but with the shadow ouit there
in front of you and coming down, it really takes all the
guesswork out of it. For that kind of = Sun angle, 1f the
radar had crumped, I don't think you'd have had a bit of
trouble in Just going right in and landing Jjust like a
helicopter. First, we could see the thing up all the way

tc the ground; second, the shadow was right there to help
you with the rate of descent. When Chérlie says ycu slopped
and you're hovering, there wasn't any deubt in my mind thst
- was hovering. I could lock out the window and see that
we're hovering just like & helicopter. We were well Into
tne dust, maybe 40 or 50 feet off the ground, when we're

doirg that.

Crhange in Appezrance of Features, Distance Zstimation of
Landmarks. I think because we practice sc much wita the

L and A, we nad a pretty good hack on how far away we wers




YOUNG from things. And the only change I'd make {and I don't know
( how much of & change it is) is that after we got out and went
up on Stone Mountain and loocked back, you could see Double
5pot and you could see the lunar module, and it locked as
if we were.maybe 70 or 80 meters further east than I said
we were originally. That's just a guess because we're sit-
ting up north on a hill and looking back, and you could see
Double Spot. And the lunar module appeared to be sitting
in a hole over behind Double Spot, and it's almost in a
direet line from where we were on Stone Mountain. So we
mist have come very close to landing exactly where we were
scheduled to land in the first piace. And I emphasize agair,
the only reascn for landing there was to get a spot that
wasn't so hilly. Preflight, that region around Double Spot
was the only flat place on the map as far as the contour

lines go. I think it was a mistake.

DUKE It turned out, I think, the flattest spot that we saw on the
whole traverse was up to southeast of North Ray Crater in
that valley past Palmetto. It was a broad smooth wvalley

and hardly any craters in it at all. MNo rocks.

YOUNG Ho rocks at all, and on the contour map, that looks pretty

bad.

CONFDENTIAL




DUKE

YTOUKG

DUXE

YOUNG

9-11

But it was about where Dog Leg was mapped, in that area,
back off to the right there by the traverse. I had & good
feel at pitchever of exactly where we were; once we got to
the ground and I looked out Jcohn's window, I felt like I
eould reach cut and touch South Ray and Stone Mountain.
They Just looked that clese to me. I nad a tough time
estimating and 1 krew they were 5 kilometers away and ~
Just had a tough time estimating distarces of big features,

chee we got on the ground.

On a clear day, the mountains are 40 miles gwey and it looks
“ike you'd te there in k minutes, It's the same thing on
the Moon. We kept going over rises and I kept thinking,
Lere's Stone Mountain; and then we'd go over ancther, and

it wouldn't get you there.

There were lots of ridges between us and that mcocuntain.

It wasn't apparert when we first locked ocut the window.

I know people have remarked on this before, but there's a

lot mere light in that vehicle than there is in the lunar




IHE

YOUTG

rodule simulator. 1 den'™t know why Lhey want e keeo 1t z2c
dark in there, bul we didn't kave any Srouable rezding ary of

4

bae LM and overyshing io all

i

Lie gages, DSometdires we get In
turned ocuat in Lthere, and it's juzt 1ike norma! light. We
rever did have any trouble seecing any of the Instrurerts. Ny
subliective opinion of Lhe light produced by Theose utility

Llektws was rraen metter than it ls 1n the slirulsior.

Ir the dark, we had the integral lighting vz and the side

puniels orn, and that was about all you necdoed.

b

I couldn't ‘udge slove cut Lhe window worta a hoct, and

the trutn, cven down low. The ground looks ot tat 1'm sure
it wouid lock flat if it had been a 6- tc 8-degree slove Soo.

I den't gee any woy arcund vthat., ['ve dene & lot of hellcopter
flying, locking at slopes and you can't judge slopes in = heli-
copter from 100 Tcet on down very well eithe;. And that'z the
way 1t is. But I don't think you'd te in any trcuble [ you
touched dowr within 10 or 1% degrees of being straighu up and
down., It's going Lo hother you some in deploying gear off the

lunar medule, but it isr't geing to bother ycur rerformance.

CONHBENTIAL
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Hovering and Blowing Dust. We did & hover for & short periocd
of time there at about L0 feet off the ground, and the rates

were practically zero and there was blowing dust.

It started at about 80 feet, John.

Yes, 80 feet. Certainly, it started there and it got a lot
worse, but you could still see the rocks all the way to the
ground. The surface features, even the craters and with some-
thing like that - which really surprised me. I was expecting
two things: either the dust would be so bad we couldn't see
anything, or there probably wouldn't be as much dust as there
was. Possibly, it's the 15-degree Sun angle that did all that,
Because there's certainly plenty of dust down there to blow,

and there's nothing thin about that regolith around the LM,

How about that Zeroc Phase? I never notlced it.

First, the thing starts out as s Sun coming &nd that turns to

a shadow, That was zero phase getting better all the time.

T wags excited at that time.

Yes. When you said, here comes the shadow, that was before T
had seen it. 1In fact, you were watching it out your window

and I loocked up there and I saw it, and I said, '"Yeah, man,




YOUNG
{couT'n)

DUKE

YOURG

LUKE

TOUIG

JUKE

there's nc doubt,” and that baby got bigger and bigger and

dropped right down in front of us, and masn, that's s good gage.
Was 1t9

Yes, we zaw 1t in a film,

© looked just iike that one in the LMS.

I den't know if you know this, Deke, they had a shadow for us,
end I guess we've been using it. In fact, we'd been practicirg
withcut radar a couple of times just to see what you could do.
The thrust-te-weight retio in our lunar module is such that

if yeu're at 100 feet and you have 20 feet a second down, 1
you go to full throttle, you'll have that all killed before fou
hit the ground. So we're looking at very high sink rate
descents off-nominal with the shadow. Man, it really makes a
difference when you're locking for it., A crater from

50,000 feet looks like a crater at 5 feet, that‘s the bad

part of it. But with a shadow, as it geis bigger, you xnow

you're getting closer.

Touchdown, Estimate of Yertical and Horizontal Velocity. It

wasn't rwuch,

When the computer said level off, we leveled off at about

40 feet off the ground, I think you had a good feel that

HCOINBIDENTIAL
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it was leveled off. There was no question in your mind that
you'd stopped coming down. I remerber seeing them at sboub

a minus 0.7.

And then we pitched forward again. I didn't want to go back-

But the necdles were great.

And from locking at the probes, we nmust have come pretty much

straight dcwn.

Every one of ther had folded streight ug.

Significant Impact and Vertical Mction Sensations. When we
got the contact light, I counted the one-potzto and shut the
engine downn, The thing fell out of the sky the last 3 feeb.
I ¥now it 47d. I don't know how much we were com’ng dowrn,

maybe a ‘ool a seccnd.

I don't remember exactly, but about 1.8, I think I saw, right

bvefore touchdcwn.

Engine Shutoff and Prcbe Contacts Pad Cue.

Dave had the same slow descent too, and they had the same

sensation that when you shut the engine down, the LM really
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free falls. I think a softer landing would be a 3-foot-a-
second descent and allow the tailoff to cushion you as you
continue down because the gravity really had us. I had a

definite sensation of falling when you shut down.

T don't see what you're talking about. If you got 3 feet a

second and you fall when you shut the engine off - -

If you're leveled off, 5 feet above the ground and stopped
the engine, I think you'll accelerate faster than if you came
down at 3 feet a second when you got contact and just kept
coming at 3, then that 3 feet a second is constant, And by
the time you can shut the engine down, vou've already hit the
ground at a 3 feet a.second versus the gravity acceleration

type fall.
I'm not sure that's true.

Seems like the only way that could be softer 1s if you're

saying the engine would be running when you hit the ground.

Yes.

You could do the same thing by waiting a little longer to shut

the engine down.

That's right.



YOUNG

AYTOR

g}

S

TOUNG

MATTINGLY

YOUNG

DUXE

YOUNG

9-17

With all those bleoody rocks arcund there, I don't see - we had

a lot of choice., Just went to make sure you were on the ground.

Yes, it's a definite warmth, but there's no doubt that the 1M

can hack it.
Did you get any sircking of any of the struts?

I don't feel that there was because that first step was =&

biggy.

You were talxing about if you back into that crater hehind
you, and that gear is only golng to help you if you can stroxe
it, isn't that right? It seems like there's some advantage to

hitting the ground hard.

Ko, Ken., I weculdn't stroke that gear, man. I'll tell you,
that would really jar your teeth. I'd rather have them cut
off a couple Teet just to get me closer to the ground. I'm

only talking about the slope.

If you land on the upslope, the rear gear as you fall down

could very welil stroke,

If the rear strut had been over that hole, we'd have been
Just like the Apolle 15 guys. We would have been landing on

the first 3 and the engine bed. It really dropped.
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DUKE We had about b percent on the fuel and €& percent on the
oxidizer, and we had just gotten & Gescent warning 1ight.
Things never matched up the whele way down., They were running

2 tc 3 percent low on the oxidizer side,.

YOURG We had 4 percent fuel ard 6 percent oxidizer. Thet's about

a minute of hover time or bhetter.

DUKH I remember thelr saying descent 1, and the guantity iight was
on when I looked up to check the systems after shutdown. -

don't remember their saying a minuie, giving us any call.

GOMEIRDENTIAL
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10.0 LUNAR SURFACE

The postlanding pcwerdown was nominal.

We nad a few changes because of landing 6 nours late, They
had us power down tne AC bus and aslsc the LGC DSKY breaker to
save power, and all that worked Just great., I thought those
procedures came up in good shape. We just floated right 4o

the checklist for those changes and then we were right on.

Tne trouble with pulling the mission timer is you lose =
clock, and thet makes the emergency lift-off times absoclutely
meaningless. You don't have any idesa what time it is. We
kept getting a block and lift-off time and I didn't know what

tc do with them. I didn't know what time it was.

We had no idea what GEY was, bui we had a Houston watch.
They ought to read them to you in Housteon time, then you can

use your wristwatch.

What you would do in the real world if you had to do an
eriergency lift-off at cne of those times, you had contact with
the ground, you would roughly use that time to get you powered
up on time and have the ground count you down to the second

for the lift-off,




DUXE But these are no-cornm times,

YOUNG Tnat's correct

DUKE Then, they were worthless.

YOUES It seems to me if yocu lose your timer, you sren't going io

hit it on the second - you may hit it or the minute.

DUKE You're right. I highly recommend the procedure that we used
for parking that platform in gimba: lock. And we parked that
beauby for Tl hours, and we didn't even have a PIPA bias or

gyro drift update. And, it Just worked like a champ,

YOUNG Venuing was nominal., Lending site orientaticn was zbcut as
flat as you can get. Like I said, "It's more luck than skill,"
{laughter). T hate to admit it, bus it's true, Twenty-five
meters either way and we would have been con a 10-degree slope.

LUKE It's like landing on a carrier.

YOUNG Add 15 meters to that, and we would have been in a hole

DUXKE I had & good feeling that we knew ‘ust about where we were

when we touched down., That big ridge was on our maps and had
Smoky Mountains right cut my window. Jcohr had called Double
Spot going by, and I cculd loockx south and see all the Iani-

marks down there. We had a good idea we were within a couple

hundred meters,‘pnxwayéﬁh,h¢,¢qk,

¥ 4 Vs a ﬁ"a
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We could have almost triangulated off Stone Mountain with scme
kind of compass. You cculd heve gaid, out there at 10:30 I
see a ridge line and a crater, You could have done that and
from one window you could have triangulated yourself in.

There wasrn't any reason to do that.

Eere iz a problem that was anncying tc hoth of us. The night
before, we filled the drink bags full of corange Jjuice in the
CEMy and tne next morning priocr to suit donning, we put them
in the suit. ZIZvery time we bent our head, the microphone
would get caught in the drink bag and put scme orange Juice
into the &ir in zero gravity or would scuirt tke side cf your
face, Charlie really got covered up with it. It really was

an annoying problen.
My wvalve was realily bad.

Mine didn’'t work all the time, and I was really being cereful.
I'm sure it got all over us because once we got on the surface
and iocked up at the lunar meodule, the travano cover had orange
Juice 8ll over it., It was in dots, less than 5 percent, but
there waz a lot of crange Juice cn the travanc cover. I'm

sure corange juice is something you den't want to flcat sround
on wire bundies. T think we need scomething to stop up that
hole in zero gravity and in one-gsixtih gravity until you are

ready tc use it, Maybe a cap that fits on the end of it that
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you could pull with your teeth would work. I think it's
essential when you're going out for a T- or 8-hour EVA, you

have to have something in that suit to drink.
Yes, that really saved me out there.

I took my suit off and didn't put the drink bag in right for

the first EVA. T didn't get anything to drink while I was out
on the Moon and that was bad. 1 sure could have used a drink
about half-way through. You do sweat a lot while you are out
there, You sweat in your hands, you sweat at the back of your
neck, and you sweat on your feet where you don't have water
cooling. We should have one that doesn't spend its time wetting
you down., And there was another problem associated with this.
Before we went out the next day, Charlie had to clean the orange
Juice out of his microphcne to get it to work. We wasn't

transmitting at all.
On VOX.

He had a comm carrier with one mike gone because of a busted
wire and had to suck the orange juice out of the other mike
to get it to work. Now that's a pretty marginal operation

{laughter).

COMEIDENTIAL
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Every time the left microphone hit thet valve, the julce sort
of migrated up thet microphone in under my helmet, and this

whole side of my head was Just caked with juice,
Charlie looked like he had been shampooing with Juice.

It was really terrible,

The whole side of his face was Just one big mass of orange
juice, We got it on the helmet seal between the second and
third ZVA, We clegned the crange Juice off the helmet seal
because we couldr't get the helmets unlocked and off, I

thought we were going to spend the night in the pressure suit.

It really wasn't on the O-ring; it was where the two surfaces

mate together.

Yes,
The stuff had seeped in under there.

The vacuum dried out that thing, and left tThe glue there.

Wher it wes time to take the helmets off, I couldn't get
Charlie's off and he couldn't get mine off. T tell you, I
thought we weré going to stay in the pressure suit. (Laughter;
I couldn't pull the button out, and I couldn't get it to

slide.
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The button would come out, but I couldn't make it slide up

or down.

If that's the case with both of you, then is that really a

case against the orange Jjuice, or is that something else?
It's the orange juice.

Mine was leaking, tco. At least, it wasn't leaking as bad as

Charlie's.
It was enough to solidify when he stepped out on the surface.

Where you get the problem with the orange juice is during the
prep. It's not bad once you get on the Moon., It's not bad
because you're not bending into it all the time. While you're
doing a prep, there's a lot of locking down you have to do, and
every time you bend your head forward and wrap your microphone
around that thing and pull back, that works the plug and it
squirts in your ear. It's already under pressure, because

you have 32 ounces in there, and you're bending forward so

your chest is pushing on it. It's just like a pump that pumps

orange juice right in your mouth, your face, or ear.

Maybe you could design a valve like the one for Skylab.

JENTIAL
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Design cne that works, Well, I'll tell you, I really believe
that by havirg a lot of something to arink in a pressure sult
s a way to go. T think it sure helped me snd Charlie out on
the surface, bual it cerltainly got to be a problem with orange
Juice floating arcund the ccckpit 23 an electrical conductor.
With it flozsting all over ycu and getting in your comm carrier,
it's & provlem; arnd then floating down in the neckring cr -
werse yet would Te getting it on the neckrirng seal where you
couldr.'t lock that helmet. In training, we hed orange Jjuice
get on our reckring and the conly way they could get the thing
locked was to go back and take the neckring apart and clean
the residue out cof those locking dogs. They took the whole
helmet apart and cleaned it out. That's the only way vwe could
get it to worg. That would bite ycu in lunar orbit, because

I don't xnow now to dc that; I don't know héw you take that

neckring apart,

Even with all these problerms I'm glad we had something tc

drink.

Yes, 7 am uon. How whether it has tc be orange juice, I don'=
know. Maybe rlaein weter would do. In fact, for the first

EVA, water was what T hed in mire., T drank the bag the dey
before, Mavke they could fortify the water with the potassium,

il they insist on that being there - or maybe there would be z
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vou could put in there. I den't have any idea whether

it would make any differepce whether yvou did It or nct.

so that it doesn't leak.

t
o
w
—
<
T

CPEAKER Tney should be able to make theat
JUKE ey overdid it.

YOURG Ty dees exactly wnat it's suppesed to. The Irouble s every
time you cateh your microphone in it and wull back 1t pulls
the valve forward snd it works Just 1like It's supposed o,
and when youw let up on it, it stops. Bus I mean it's sort of
g rock and a hard place. I the microphones came arcurd your
nose you wouldrn't have this inlterierernce preblem witn tho

thing but that would be a big redesign.
SLAYTON I don't think it would be worth it,.

VOUNG I think they could make =z 1litile soft cap that you could pull
off with your teeth because you swe don's want it _ecaking on

you at zero gravity.
DUKE Tnat was really ferriblie.

YOUNG It could drown you, Charlie was in there with & helmet full

of orange Juice when we were coming down tc PL7.

SLAYTON Was it your plan ic leave ithe helmets on once you'a landed or

go stralght out for FVAY

:gsjﬂgi]'

ENHIAL



SLAYTON

M
WLT

[

ou

st

LUKE

YOUNG

DUKE

TOUHS

10-9

Ne, no, we were going to teke them off,

oe we could put a cap on there that you could take off after you

you take your heimet off,

Taxe 1T off, fust prior fo donning your helmet for the EVA.

Yes, with your hands.

It's a piece of cake getting out of those suits. It sure
£ills up the cockpit; they seem to be fatter than all those
old training suits. We stowed them back on the engine cover,

but we stiil had encugh rcom tc do everything.

Wrnen I unstowed the hammock and climbed on the top of the suits
I wasn't sleeping cn a hammock, I was sleeping on & bed because
“he suits were right underneath me. The suits were up intoc the
kammock avout 3 inches. So I wasn't suspended, I was laylng

or. top of the pressure suits. It's kind of an unusual pesition

because it - it gets right up under your back,

As I reported, the first two nights I took a Seceonal. It
helped me, 1 slept really well all three nights on the lunar

surface.

Tte first night 1 was really warm and I had taken all the gear
off and hung the FCZ and the WMS up to dry and slept iIn the

sleeving bag with nothing cn. I woke up in the middle of the
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night and my feet were f{reezing. Bo I turned arcund and put

the ISA over my fcet and went right back tc slecm. Workoed

like & charm. But the next couple of nights [ slepu in the

LCG because it was really cold &t night.

Chilly a% night. You needed a sieering bag. Even with the
.CG on, you needed a sleeping bag. You didn't need it when you
started to sleep but by the middle of tThe night, at “east,

I'd wake up in *the middle of the night and I was c¢old and [

wanted to get in that bag. The hammocks were great.
Yes, I thought sc, too.

We had tco much foed. Dave szaid thai they ate everythlng.

But we cculdn't have possibly esten everything.

We d4id our best; we did pretty good on them, I thought we werc
only getting two meals a day and I thought we did eat rretty
much of everything, as the log wiil show. T think we left ocut

the frankfurters or something else like 1ihat.

I'd like to say "atta boy" right now for Jonn Covington coming
up with those new procedures. 8Sirce we slect first at lcast
I whink it was, Jdohn. The Lurnar Surface Checkliist, Wis part
of it was Just cutstanding. It wes reorganized in real time

and we never had a feeling that we were pillar tc post 1n that

SCONFIDENTIAL
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DUKE checklist. We had to flip pages but it was all flowing well
(CONT'D) .
and once we got in it, it led us in right back where we were
back in sync by the time we got the prep cerd that we used,
the cue card. He had done & lot. Those things were well

organized and I thought those set of procedures for the preps

and posts flowed smooth as glass.

YOUNG Yes, I do, too. We might as well take the prep and post all
in one bunch. Every time we took the suit off - it's real
handy that the thing is standing up by itself in one-sixth
gravity. It's really handy for you to close the zipper up to
lube the pressure zlpper and get those connectors before you
put the thing away for the night. On the second and third EVA,
because everything was really getting dirty, and I don't know
vhether it's a real problem or not or an imaginary problem,
we were really getting concerned about whether we were going
to be able to do things like fasten the conngctors. So we were
teking special care to lube everything and, therefore, we

ran out of lube,
DUKE We had one left for the zipper on EVA-3.

YOUNG I think you should have scome more lube in case you do get to
a situation where as you're doing your last donning, something
is not working right and you need to go back and lube it again

to make sure,
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Jo. Mot cng§ did we use the Tﬁbéﬁbut we used wabter and The

towels to wipe around the outside of the cornnectors, Ard the
wrist rings - 1t wasn't in the O-ring part thas was so stilf -

it was the mateing surface between the sult and the sliding ring.

Yes. That's been remarked cn before. Someboly sals they
taped thelr wrist ring but that seems tc be like a cluge.

1 think they should come up with something that keevs the

dust out of the wrist ring. Maybe an overiliap that you Velero
on the other side of it Lo keep the dust out ol Lhere because
I just don't think you should have a problerm donning and
acffing. We really gobt a lct cf dust and I don't gee rezlly
any way ouit of 1t when you'vre picking up a bag orn the ¥oon

and you're holding a bag and Charlie's dumping the dirt in there,
the dust goes all over the place and it's just as cesy for It
to go down ycur shirtsleeve as not., The facl is we had boia
dirt and rocks underneath the 7lap that you raise to get Lhe

glove open.

'CONHEDENTIAL
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Well, to pinpoint, EVA prep, PLSS donning and checkout went
great, That little besuty is just what we expected. It
vorked just lixke the procedures, followed straight through.

We felt as 1f we were on time during the whole donning.
Yes, we didn't think we were behind anywhere.
We didn't have a clock to zee,

What we had planned to do preflight was to have the mission
timer running and we had our time line blocked out, so that
for each sequence that took, say 20 minutes, we'd know where
we were on the time line and we wouldn't have to keep bugging
the ground., They wouldn't have to keep bugging us either tc
speed up or slow down. We didn't have to dé anything over,
but, on the first one, I forgot to put the drink bag in

until after I got my sulit on. And you cannof put the drink
bag in with the suit on. Charlie put it in and I helped him

stuff it down and it wasn't in good enough.
Well, it went in, but you couldn't drink out of it.

I turned my head while we were outside, pulled the wvalve over,

got it down in here somewhere and never could get to the valve.
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I had it down in my reck ring somewkere, [ mean,
T was down in the suit scrounging sround for it, put T could

never get there.

Cabin depress - We used the overhead valve snd it was norrible
te reach in training, but in the one-sixth gravity It was
nothing; Just right up there and got it., 7T realiy felit fa-
milier with thcse procedures. That square £113ing we did

reaily pald off, I'11l tell you.

Bometimes Charlie and I could reach the vaive on the FLIS5 and
zoretimes we couldn’t and there d2drn' seer to be a reason why.
But, in the main, we tried to heln cach cther in the vericle
te turn the oxygen on and off. /And as everybedy has remarked,
once you get the gear on the only thing you cen do is get out
cf the spacecraft because you've run oui of room to do any-
thing else. Jet me say somethirg asbout donning and dofling,

We uscd a different procedure than that in the time lire in
regard to coolant. We used only lunar module for cooling

T

during donning and doffing and we only used the LCG pump. We
got the cther hroses cut of the way and scrt of semistowed.
We didn't say anything abcut them changing those procedures In

real time, but it kept us significantly more hydrated than we

would have been had we been on air coolant. What we would Zo
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is we plugged into the water and got it running through our
suit, cooled the LCG down, and then climbed into the pressure
suit, which took a big hunk of energy. And then immediately
plugged the water in and pushed the pump in and gave it =
squirt of water. At various intervals when we started to feel
like we were running out of cooling we'd push the pump in fTor
maybe 30 seconds worth, give it a squirt of water, and rot

use sair coclant all the time that we were donning and doffing.
I'm sure that's the best way to work thet system because it
keeps you from sweating. It keeps you from doing the kind of

cooling that must dehydrate you.
You didn't run the pump continucusly, though,

No, I think that I'm going to recommend that they change the
procedures to do it this way. I first noticed this when we
were running long durations of suit runs and we only had air
coolant. You really feel bad after you fini;h a long duration
of suit run with only air coolant. If you run with water
coolant you feel oxey. Now I don't know why that is, but it
sure 1s a fact. Because 5 hours of running in the suit with
Just air coolant you suffer the next day. Five hours of water
cecolant down at the Cape training you can go the next day and

run another one. You don't feel like it very much but you can




10-16

Y OUEG
(conT's)

JUKE

MATTINGLY

IKE

(CONETIER

do 1t. T think It may be a difference that 1If you can keep
vour body from sweating you sure should do it, and runrning
that water coclant for donning and doffing was ideal, plus It
had the added advantage of getting those two big long cumber-
some hoses out of the way, which were right in the traffic
area. 'That's really a son-of-a-gun when it comes to doing
things like changing comm out in the lunar mcdule and wo made
that change in real time because 1t was actually like ve
practiced in the mockup down at the Cape. I sure think it
vaid off. I think it's a better way to do it. I just don't
thirk long-duration alr coolant in the wressure suit, which
we were in a lot of the time, whick makes your vedy sweat and
you have to replenish the water by drinking it. You don't
aiways have time to think about dcing that; it may be a sig-
nificant factor in getting the crew back hyarated, as cpposod

to being dehydrated. Okay; cabin depress, beautiful.
In 2 minutes we could cepen the hatch Jjust like they said.

Did you have a lot of stuff come out of the hatch equalization

lixe we had?

Ng, we saw a few dust particles fly ocut but that was all. o

do the actual depress we uUsed the overhead valve and Just lefts
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it open. I never noticed much floating that wey. The LM was
extremely clean. You know how many screws end little washers
and things we found floating in the command module. I guess
maybe on the whole flight we found five in the IM the whole

time.

It was extremely clean until after first EVA, and then from

then on, it was really dirty.

Yes, T was thinking more sbout the subsequent depresses. Lid

You have a lot of rceks and crud flying through there?

No, actually it cleaned tne floor off pretiy good, When I

cpened the door, the dirt would go "zip" right ocut,

Dc you think one-sixth g is encugh to keep that stuff from

going out that top hatch.

You know all that Velero on the flcor, it Just gets caxed
with dirt. You can't stand on the floor., I guess it didr't
hurt anytking, but I know when we donned the suit, we had

our Jettison bag down to stand on like everybedy said, but
our feet and hands and our arms were all full of dust when we
put tne suit on. So it was all going into the suit. Ard It

didn't seem to bother anything. You don't know how much it's
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going to bother. You don't have & feel for whether It's going
tc glve you a prcoblem or not., There's just no way to avoll
it. The second EVA, we had in places ihat much dirt and dust

on the floor and that's after cleaning each cther real gocd.

1The place where most of that dirt came from in the poiace you

cean't clean was the strap-on pockets we had.

We got smart after EVA-1, and before we got in, we closed the

hs

flap. But thke first time, I got in with that flze open, and
my pocket caught on a hateh sill and when T came in with that

rignt leg, the dust Jjust flopped out.

You had a pocketful - you had a cerntingency sample right in

your pocket.

Cnce ocutside we were talking to each other. [ guess Charlie
and I reﬁlly were the only two pecrple who rqa]ly had a good
handle on how the prep was going vecause the ground didn't
have high bit rate. We felt perfeetly comfertable. When gur
ccolant became adequate Charlie talked me cut cf the door.
guess I nad z little more trouble with the line up than you

did.

CONEIDERTIAL
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It is because of the hatch. The hatch is only about three-
guarters open. I cen't back up any more, Once you get the
hatch full open, you can get centered in the hatchway. I

could do it but you couldn't,

T never had ény concern about getting in or out. It was just
a guestion of xnowing what I was going to get caught on. Once
I got outside I had our new LEC strap. The adlustment festure
on that strep is at the top of it. We marked it preflight

how we wanted it adjusted. I don't think it was adjusted

that way becsuse when I lowered the ETB to the ground, it
landed on the ground, and we were trying to aveid this. We
didn't want any dust on the ETB so we could keep the dust out
of the cockpit. We had to adjust it on the later EVA. Wiaat

I reccrmmend is that they put the adjustrent strap on the bottom
so if you do land on a slope or if you land and you stroke a
gear and you want tc readjust the strap you.can adjust it te

your eye level on the ground, and not while you are hanging

on the ladder with one hand.

MESA deploy wes nominal end it appeared to me to shake the
whole vehicle, but Charlie said he didn't notice anything.
When I got down on the Moon the environment was Jjust as good
as I thought it was going to be. The second thing I did was

reach down and plck up a rock just to see if 1 could deo it and
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YOUNG sure enough that was a piece of cake. So I really thought we
(CONT'D)
were going to be in business with that suit mobility. 1
vwent arcund to the MESA and the first thing that T noticed on
the MESA was that the height was too low, but I didn't do any-

thing about it at the time.

I locsened the TV blanket and opened it. Charlie came on out-
side about this time., We didn't have to move the TV to the
tripod because we weren't getting TV. We deployed our antennas,
It had been easy for us to deploy our antennas when we wWere

on the surface, but once we were in cne-sixth gravity the only
way that I could reach up to deploy Charlie's antenna was to
have him come over and grab hold of scmething like the ladder
or the Rover and bend over so I could get my hand up to it.

I just couldn't get a hand on it. That took a little more
time because we had to move over to a new position. I don't
think the communications would have been bad if we'd left the

antennas stowed., I ended up bresking one because we forgot

to restow it. I'™m not so sure we shouldn't leave them stowed.

DUKE My Egress went right by the checklist - with the breakers
turned off the lights and open the hatch full. I came right
on out. It was even better than 1 expected and easier to do.’
I felt right at home the minute I hit the ground. I just felt

right at home, Then T went over to the MESA,
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My first Jjob was to take out the drill and the core stems and
I couldn't. The way the MESA was hanging you never would have
gotten them out. It was almost like you were locking at it
fiat. HNormally it sits up, but it was almost all the way

down.

The MESA was supposed to bte adjusted to the green line and it
wasn't adjusted to that green line. It was about 18 inches
lower than the green line so the MESA was lying right on the
ground. Maype this is a preflight problem. If it had been
adjusted to the green line, which is where we adjusted it to,

it would nave been in perfect position.

It was hanging down on about .a H0-degree angle., It looked

like the spec nigh case to me. That is Wwhere the vehicle is
high and you have to drop the MESA down to.reach things. It
looks lixe you should pull the black strap to adjust it because
it has a pulley arrangement, and you think fhat is the mechan-
ical advantage. You pull, and pull, and pull and it is locked
down. The strap you want to pull is the green one up above,
This strap has no mechenical edvantage at all except the grav-
ity field. We finelly figured that out after sbout 5 minutes.

We wasted 5 minutes.
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YOUNG T recommend that they adjust it to the green line where it
belongs and that late in the EVA training program we adjust
the MESA, We had been checked oul on how to raise and lower

the MESA height, but [ forgot how to do it.

DUKH We did it a long, long time ago.

YOUNG It was too far back from when we did it the first time.
DUKE Maybe in training Stoner and his people could give us various

cases, instead gof the flat flocr case, whicn we alwzys getl to
Keep you familiar with i1t or put a decal con it that =zays cull

here for adjustrent. That saowed us.

YOUNG It not only snowed us, it snowed the grournd, too. 1t took
them a while to figure ocut how to do it and there's 5 minutes

down the tubes.

Inspection of the wehicle showed Lhal none of the things had
predeployed to which I may add a hearty "thank God." What
had happened is that both walking hinges were apen. The
wa%king hinges were released Just like on 15, We had to put
those back. We didn't have any more troubie with it urtil we
got the front wheels deployed. On Charlies's side the left
rear wheel was knocked down and locked so Chariie gave that a

pull, and pulled that down. When we got a little further down,
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the wheel came down and locked con the fereward chessis so we
iocked voth of those. When we got 1t on the ground two hinge
pins were & llittle extended. T think they were partially

inserted, but we had to insert one cn Charlie's side and one
on ry side. I don't remember which two they were but we had

10 insert them,

The wheels popped open Just like they hed done in training,.
There's a gold sleeve collar arrangement that has a couple of
pins in it so that when the wheels are fully cut those pins
lock in to hold the wheels in place., That was what was not
locked. All you have to do is push on the wheel to extend

that mechanism and it locks right in place.

Other than that, the deployment was esasy.
Sorry we didn't have it on TV.

When we got 1t on the ground Charlie and I Just picked that

baby up and moved it over so we didn't have to back it up.

One thing I'd like to comment on here, is that I think they
overdesigned the Velero holding the seat down on the LRV.

A 2 inch or 1 and a half inch wide piece of Velcro is wrapped
around on themselves to hold the seat in place. On my side

I started pulling the Velecro to try to get it off of the
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outboard nandncld and the seat and #ll I succeeded in doing is
picking the vehicle up off the ground. The Velcro wouldn't
corie loose. Then I tried a couple of snatch loads and by
snatching it I eventually got the Velcro off, It was a hard

Jjob getting that Velcro off. They really over killed that ore,

I gather you thought all the Velcro was difficult to work or

exXcessive.

For what we were using it for it was. Although we had a
couple of cases of thesc innouse devices that we will talk
about later, where the Velecro was burned off. The glue that
attaches the Velero melted or something, - like on the padded

bags, and on the TV sunshade., And there wag something else.

It was just like you'd expect, Deke, when you wanted the Velerc
to work, it wouldn't work and when you didn't want it to work
you couldn't get the son-of-s-gun off of there. Tf you're
going to do that PLSS harness thing, you need 2 bigger piecc

of Velcro and an easier way to attach those hags, because we
lost two SCB because the Velcro came loose, wnich alliowed the
bottom to fleop and then it fell off. One of them ended up on

the Rover, wedged in between the rear wheel and the aft pallet

HOENTIAL
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and we recovered that cne but the other one with the little
sample SC3C fell off and we never d4id see that. I was sur-

prised we didn't see that going back, John, on the return

traverse, but I never did see that thing.

Ch, I know why you never see it, it didn't fall off. When
we got back, the SCSC bag was lying on the footrvad of the

Iuner module.
Oh, it was?

Yes, it wasn't on the back of the Rover like we planned to

put it. I don't think we'd have been able to use it.
Okay, IMP inspect IM and pan.

Well, I got out and looked at every thing and it didn't look
like the struts had stroked at all. The engine bell was in
great shape and had not impacted anything. Although there
was about & 50-centimeter block Just to the right of the
engine barrel, and it extended above the engine barrel, the
bell was still off the ground and had not hit anything. I
did the pan as per checklist and also added some photos that
Houston wanted us to do of the peeled paint, the shredded
wheat, end on inspection we had that one panel on the minus Y

side sbove the APS propellant that ve've already commented
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about. There was anotner little spot sbove the below gquad L
that I toock a picture of, and then we tock the pictures of the
steerable, but I never saw anything on that steerable that

would give me any hint of what was wrong.
Apparently just the servo electronics was gone on it.

Your pictures came out good too, Cherlie, It just loocked

like that thing was Jjust welded down.

I was really expecting to see a "remove before flight" pin up
there but there wasn't. It was perfectly clean, but it just
didn't work at all in yaw. I had to go back and take a picture
of the cosmic ray and I forgot to look at the decals that

time, but the next time we came arcund and locked at them they
were all black. And then later on they decided to have John

move the cosmic ray.

Okay, the far UV camera. I didn't have any problem with off
loading it. T was expecting trouble from the bags. It cane
loose and I expected trouble picking the thing up and gelting
it off and I expected probliems with keeping it out of the

dust. I was able to get arcund the fronit of the wvehicle and
heold it over ﬁy head, It was easy to carry that weight arcund.
The place that we had to mount it in the shadow was in a small

subdued crater with about a 3 to 4 degree slope, and probably
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it was more than thaei. The only way I could get the camera

level was to really step down on two of the legs, push them
clean down out of sight in the dirt, with the other leg sit-
ting right on the surface. And that was tne first problem =
had with it. The second problem, which was a continuzl one
was the battery cable. Zver though I didn't deploy the batiery
too far out in the sunshine the battery cavle had a mind of
its own and insisted on staying about 4 inches off the ground
around the camera where I was walking, even thouga 1 pulled
the wheole thirg back in there. So, every time I walked arcund
the cameraz I had to pick my feet up to avceid the battery cable
and £ or 3 times I tripped over it, but fortunstely 1t was the
battery that moved and nct the camera. To move the csemera

in azimith completely destroyed any leveling. As the mission
went on, to move the camerz in azirmih got harder and harder
and finally 1t got so hard that every time you woved 1t, it
would pick the camera up off the ground andldestroy the level.
I hed to relevel it after every setting ané that tock a Zot

of time. 4nd in some cases, because we were really in a hurry
I didn't get the level where I would like to nave had it, =as
far as being perfectly level. Adjusting the level, using the
wheels, just couldn't compensate for both the slope and picking

the thing up every time. From that standpoint, it was prettiy
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bad. ‘here was something wrong with the azimuth - it just

got stickier and stickier. I% didn't work at all like on a
training model or either a qual model. I don't know what it
could hgve been. But, I would devote a reasonable amount of
time to leveling the camera after each setting, I think we
have preobably devoted three to four times as much time as we'd
alloted for each setting. I got behind in doing that. Charlie
recommended that we put the UV alignment in both checklists

so that either guy could do it.

I had to interfere with John's conversation with.Houston to

get that going. bkut it's a place to save time, because the

IMP really dcesn't have that much to do on the load up. Get
the cameras configured, and the films stowed, is about all.

So, it's good to have gome kind of cross talk within the check-
list so you don't have to luterfere with the other guy.

Apoelle 17 probably won't have that problem with it since they
don't have the UV, but sure enough something will be there,

and so they really should huave those TV and LRV powerup pro-

cedures in both checklists.

There's something else I don't really understand about the
far UV camera setup and the alinement that we're doing in

real time. Except for the geo-corcna and the Earth, we
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(CONT'D)
After doing it for months, we changed every target in real
time, There were at least two targets that they called up
that were pointing and we got the alinement with this tough
azimuth change and they were pointed right at the lunar mocdule
end you know, when I turned the thing around 1 was taking a
nice picture of Charlie looking out the window. In my opinion,
that's an inexcusable waste of time on the Moon, doing that
kind of thing, but we did it any way. I Jjust can't believe
we're doing that. There was one setting, when we turned that
son=-of-a~gun around and it wasn't even clearing the ladder
good, I don't understand that., I'll never understand that,
but that's what we did. Golly! Changed every setting after
we practiced these things for months and we specifically re-
viewed them and, in many cases, when we started all this
business back about a year ago. About one out of four would
be pointing at the lunar module and we'd saj go back and
research this as we don't want to be taking plctures of the
lunar modules, surely. 8o, they had them all changed, and I
figured that befcore we launched, we had them all down in real
time and by golly if we didn't change every target. 1 can't
imagine that 6 hours could do that to you. Tt would on most

targets but I find it hard to believe., Plus we had to move
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the camera after esach ¥VA, and T don't understand that either.
It was in the sunlight after the second sleep per?od. The
bcttom half of that sguare box the spectroscope iooks out of
was in the sunlight and after the second EVA, the upper 3 in-
ches of the cassetle handle was In the sunlignt. Of course,
that could clobber your film because if the heat goes down
that cotton-picking bérrel like it probably does, and heats
up that film, that wipes you rigat out. I den't understand
that either., That would be a tragedy to lose that for some-

thing like that. But we may have,

Everytning went well on thne LBV Zoadup uantil I iried fc get
the power connector on from the LRV to the LCRU. The flight
gear is really stiff and the cable had a set in it andé it

was just tough for me to get that Asiromate connector on.

It took a lot longer than it had in training, but it finally
locked in and that was really the only problem that I had oo
the front end of the loadup. The antennas went on slick, the

TV, the GCTA, everything checked out correctly.

The cables were what was stiff.

You'd get the connector alined and to see tha%t you were
alined, you had to put it in place and get over to the side,

and when I'd do that, the cable would spring out again.
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YOUNG On the back end, the old pallet just fell off the quad 3
and fell onto the LRV and went right in place and locked
right in placeland I don't understand it. Just a piece of
cake. And the only problem I had was that on cone of the
penetrometer pins, the wire pulled loose so that instead
of having a loop, T just had a long piece of wire. I was
able to wrap the wire around.my hand and pull the pin. The
pin was pretty hard to pull and 1t was being pulled at an
sngle since the loop had broken. But, nevertheless, it
came off. That's the only problem I had locading the LRV.
Unlike the training equlpment, both the shovel and the rake
were easy to loeck on because it tells you which way to turn
the thing to lock it and how to put it on. We didn't trans-
fer pallet number 1 at the beginning of EVA, we did it at

the end.

DUKE Yeah, at the end, we did the Bio-canister. It was easy;

man, that beauty came right out of there at one-sixth gravity.

YOUNG In one-sixth gravity, 1t comes right cut and in one g, it's
a son-cf-a-gun. I can honestly say I had as much trouble
putting the flag together in one-sixth gravity as T did in
cne gravity. My main concern was with the TV sitting there

watching us, that we'd end up with the flag in the dirt and
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{CONT'D)
the flag, I drepped it and I was in the dirt. 8o, T was
bent over holding the flag up with one hand and T picked
the thing up and put it together.
Okay, the ALSEP off load, Charlie!

DUKE Yes. It was right below eye level, both pallets.

YOUNG Is that where it was in one gravity?

DUKE Tt locked exactly like it was the same level as in the

training building. I flipped the switches for the descent
ECA temp. monitoring, and the pallets Just came right out
with no trouble. About this time T think you were doing
something with the far UV. Anyway, we got them all on the
ground and put the pole together and by that time you had
come back. We got the pole together and RTG tools out and
dropped that down. T didn't quite get it locked on before
T started changing it. I thought I'd lost the dome, but I
started over again and made sure that the tool was locked
in and then the dome came right off with no trouble.
O0ffloading of the fuel was just like we'd done it in the
trainer. It wasn't red like it's painted in the training

model, it was black.
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Was it black, Charlie? T was wondering what color it was.

I couldn't feel any heat coming off of it. One problem I
had on czrryling the anterna mest, it apparently looxed

like i% was locked on the RTG side and I could not pull it
up any mcre énd it looked locked to me though there was about
a guarter or a sixteenth of an inch between the 1ittle half
dome and the mast. 3But it still locked locked, but as I

was bouncing out there I had gotten to about 25 meters and
the RIG package fell off. It bounced into a crater. I
thought I'd blown it then because of those very fragile fins
on the RTG. 3ut, I locked at it and it hadn't been damaged
at gll. 1In fact, it was hardly dusty. I put it bvack on

and made sure I had it locked the rnext time. And the only
thing I can say asbout that to make sure that thing is locked.
You don't want any gap between the post and that 1little half
dome. If you do, the thing is not locked in. You cannct
feel it snap in like the training gear snaps in. Some of
the hardest work I did was carrying that teauty out tc where
we finally deployed it. I kighly recommend that vou put
that thing off to the left side of the IM if you can, if
your experiments will allow ycu te. Because cn lift-off,
that MESA vlanket we had went zalling right straight ocut

front Just like it did on 15 and impacted abcocut a 10C meters
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out in front of the LM. It could have been another wipeout
on the central station, like it almost was on 15, so that's

probably a good idea to put it off to the left.

Yes, and T don't know why that MESA blanket did that. Maybe
we should tske the MESA blanket off and stow it inside. 1T

don't know which MESA blanket it was.

T don't either. So, T think you're wasting your time pulling
those blankets off. If you Just put the ALSEFP off to the

left you don't have that problem.
There's no way it can get there.
When I got there I separated the packages and lined them up.

There sure were a lot of rocks out at that site, and it
wasn't the world's greatest ALSEP site. After practicing

for months cn a flat terrain, with no craters, we ended up
with a lot of craters and a lot of rocks and a lot of holes.
You sort of had to thread your way as to where you were
going to put each piece. TI'm not too sure it was a good
idea to have a rock between the central station and the PSE
right out thefe at the end of the LSM. I'm not sure how that

affeets the data.

"CONEDENTIAL
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They said it was all right, John.
They said they were having thermal problems with the PBE.

Already! That's because there's dust on them.

Yes. And, because I kept falling over the rocks as T walked

by it.
That's the only flat spot I could find.

I xnow, Charlie. You did & good Jocb. I don't see how you

could have dene any better.
I wasn't gbout to carry the ALSEF all the way to Spock Crater.

IT'm glad you didn't carry it any farther. If you had, when
we did the ASE deployment, we'd have been down in a big

hole. We Just barely missed being down in a big hole as

it wes. Let me say something about the cosmic resy experiment.
When I deployed it, I forgot to look at the temperature

decals on them. I'm sure as a result of our three revs,

plus cur time enroute, all those temperature decals were
black before we ever got there. I can't imagine that anybody
would think they could put something on the side of the lunar

module and expect not to see more than 140 degrees F. It
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saw 140 degrees F during translunar coast because the tem-
perature was plus or minus 250 degrees. They could stand
about 120 or 130 before the experiment is ruined. T never
could understand why they were worried about thermal. When
I pulled the ring, I pulled it down 3 inches and it pulled
completely loose. And it was Just the upper 3/32 of the
hole that was visible. It was supposed to be completely
gone., We got all but the 3/32s before the ring came off.
On the next FVA, T moved the experiment down to the plus Y
strut to keep it out of the sunshine. T still think that
long before we ever got to the Moon, that thermal problems
were a factor and, that experiment was gone. 1T don't know
how you could have avoided that unless you put a lot of

insulation on the detector or put it in the MESA,

Let's say something about the LRV checkout. When we first
turned on the LRV we didn't have any rcar steering. 1T don't
know why because all the switches were nominal. I didn't
move any switches. We were on secondary power; 15 plus or
minus volts was secondary. We tried it on both of them.
After leoadup, when we got back in the second time, it all
worked., I doﬁ't know why it didn't work the first time,

I wasn't particularly concerned about the rear steering not

working because we sort of planned to not use rear steering.
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In fact, if the rear and front steering had gone out we
plaﬁned to go in a straight line as far as we could, get out,
pick the thing up and point it in the right direction and
keep right on going. On that particular site that would have
been hairy. We'd have been doing a lot of getting out and
picking up. Bubt I still thinkx if we had to do it for any
reasonable amount of time it would have been & lot better

than walking.

The experiment came right off and the connector went off.
This was something it hadn't been doing in the early part of
training. It went right on. T unrolled it and tock the
probes cus. We had one Boyd bolt stick. I had to use the
tool twice or it, but, it finally came loose and broke the
box aﬁért. I thought I had a pretty good place for the heat
flow., After I had deployed the probes, I went back and got
the drill, T assembled the drill and the stems went on and
the drill worked like a champ. I started out reel fast and
I think I ran inte a little rock. It went right on through
that roeck, or whatever it was, and I had no trouble., I
think T was way ahead of the time aslotted to drill the

hole. T had planned to use my foot to hold the stem while

I took the drill power head off., That 4idn't work at all

and I'm glad T had that new wrench. The wrench was Just
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ideal. T could easily put it on and hold it with my leg
while T twisted the drill head off. I got all three sections
in real easy and T put the probe in with the rammer. Fvery-
thing worked as advertised, About that time Jcohn said

there was a cable lcose over here. T looked around and the
dadgum thing had breoken off. ©So, I stopped on the heat

flow at that point and went to the deep core.

My feeling is that kind of thing is almost unavoidable. If
the cables are way up off the ground you never knew whether
you were stepping on them or not. When you are standing in
one-sixth gravity with a backpack on, you're looking about

3 to 4 inches in front of your toes, unless you make a posi-
tive effort to look over at them. Every one of those cables
had a memory and were all at some distance off the surface.
If you want to make that whole business compatible with the
suit operation when you run into the cable, it will be strong
enough so that it does scomething like pull the central
station a little so that you know you're moving samething,
Maybe it should be such that it can stand a tangle and trip.
That cable evidently was really flimsy. Some cables allowed
you to do that. T was pulling the aclive seismic experiment
around and that cable was on there so taut that I actuwally

moved the central station and had to go back and adjust it.
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I didn't pull the PSE cable, but I had the feeling that if
T had, it would have moved the central station. The RSM
cable was very strong. But, that cable wasn't. I didn't
know 1'd done it. I had no idea. And I certainly didn't

mean to.

We should have helped you from the ground some on that.

You can go back and look at the color TV and we could see it.
The Cap Comm was looking at the black and white set and isn't
very obvious on black and white. Besides the time delsy, we

had the wrong flight plate up.

It's an B-second time delay for the whole thing to get

through. You can probably do & lot of damage in 8 seconds.

That’'s right. It probably would have been too late anyway.

But, it might not have been.

It was sure a tragedy. If it had Just moved the central
station before it broke. T would have stopped right there

and fixed it.

Everyone of those cables had a memory. Every one of them

were off the ground.

A guy really can't 1ift his feet too high around a central

station, because when he does, he kicks dirt all over the
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PSE. It was a bad thing, but I still think it was incompatible
with the kind of limitations that we are working with in the
pressure suit. T blew it. I tripped over the whole thing,

but I didn't even know that T hed done it., I was completely
out as far as the active seismic experiment when I loocked

around and saw this cable following me.
It wasn't your fault.

It was my fault., I didn't know I did it. The PSI deployed
normally. I had some misgivings about where we put it, hut,
we leveled it and deployed the thermal skirt. And, we padded
it down so that it would be level. The last picture I saw

of it shows that it is up off the ground a little bit and I
don't know what teo tell them about that because we sure made
an effort to make sure it was flat. We did go back and check
it three or four times during the mission, but it is up off
the ground on one side. Maybe that will give them a thermal
problem. With that rock between the PSE and the central
station walking on one side or the other of that rock would
tend to get a little dirt on the skirt. But, it was level
and they should be getting good data. The LEM deployment

was nominal in every respect, except for the problem that

Charlie had deploying the curtain.




10-41

JUKE The Sur shield flight curtain.

YOUNG It wzs easy to aline it. The ASE deployment was nominal,
The way we did that was we drove the Rover out to the central
station and then drove out on a hesding of 290 degrees in a
straight lire for 100 meters. When I went back to reset the
UV taking the Earth pictures cof the geccorona I fouled up
thet procedure and had tc do it &ll gver again. Even if we
had done it right, Charlie would have been out at the site
and what we Iintended to do was tske the Rover and run a little
recon o pick a goodf place, if there was suck & thing. =
nave the feeling that no matter what place we picked, it
would have impacted one or the other experiments because of
the tlocks and because of all the craters out there. 1T
don't think in a rcasonable tirme that we could have picked
a better site than we did. It's 20/10 nind sight for =
man sitting on the ground with photographs to say, well, you
should have put it over there. That's no good. We drove
the Bever on a heading of 290 degrees, twned around, and
came backx. Then when we deployed the ASE. 7'd say it was
within 1 foot in 100 meters of being straight down that line.
It was as ithe photogravhs show. The ASE went just like it
was suprcesed to. '"he mortar package was nc trouble to

deploy or Install, One of the legs cn the mertar package
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hung up. I couldn't extend it. T can show whoever wants to
know how that pin was hung up. If T had a pair of tweezers,
I could have gotten in there and pulled the pin., But, with
a pressure-suit glove, I couldn't get my fingers in there to
do it. 8o, we deployed it in the ground with three legs
extended. Tt was leveled with the ground on a heading of
333 degrees. Both it and the mortar package were pretty

mich level, I think it will work satisfactorily. Arming

‘of the mortar package at the end of FVA-1 was no problem.

That was a one~time item. I have some misgivings about
being able to deploy the mortar package with any amount of
slope. Fortunately, the place where the mortar package
was sitting was almost level. And, it was the only place
around there that was., If it had of been tough regolith
like it was in a couple places, we would have never gotten

it in the ground.
Core sampling, Charlie.

The first core tube I put on the drill went right on and
locked in place like it was supposed to. I was able to push
it in maybe half of a stem length. I started drilling and
it seemed to auger in on me. Tt went in much too fast, T

held back on the next two. The only problem I really had
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was when I tried to get the drill head off to add another
stem. It seemed to be real tight and didn't want to unscrew,
The drill didn't want to unscrew from the stems and that
happened on all three sections. T really don't know why. T
checked and it didn't lock like T was gauling any of the
threads. The stem threads on the stem side all loocked clean
and weren't gauled. When I put them stem to stem, they went
together real easy. But, when T tried to get the drill head
off, it was hard to get off. But, once I broke it loose, it
unwound easily. I had to really make a conscicus effort to
make sure that the drill stem did not unscrew in the ground,.
It really wanted to back off. When I tried to put the wrench
on it and unscrew the drill, the whole thing would turn and
I really had to make an effort to stop that. It went into
the ground great. Once I had it in, I did 15 seconds of
clearing the flutes. While I was doing that, T tried to
pull up and the thing just came right on ou£ of the ground.
T pulled up 4 or 5 inches. It was coming out easy. T

gsaid, man, it is going to be a piece of cake to get this out
of the ground. 1T took the drill off and capped the top. I
stopped the flute-clearing activity and then I tried to pull
it out of the ground. Boy, I couldn't budge it. I took the
drill head off, capped it, and used the jack on it. The

Jjack worked as advertised, and it brought that beauty right
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out of the ground., I was amazed. I had to Jack it out
almost T feet before 1 could pull it out of the surface with

my hands.
You said the bottom layer was white.

I don't remember the details right now. BSince we lost the
heat flow, they said they wanted to see if the holes had
collapsed. I tock the rammer and dropped it in the hole.

It fell out of sight. Only the top 3 inches of the rammer
were visable. It was perfectly open all the way down.
Bregking it apart over in the Rover was nothing, It worked
Just a5 advertised, We propped it up and retreived it after
we had ended the EVA. I'm glad we had that extractor because
the extractor works great. I had the same problem with it
that T had in training. Zvery time you picked it up to try
to set the C-clamp back down again, the bottom plate would
shift on you. It wanted to walk clockwise with you. What

I did was put my right foot on the plate and jack with my
left hend. That worked great, It held steady then and it

épeeded up the process.

I tell you we weren't disaprpointed about this EVA. We'd been
practicing with real deployments on the training gear.

Every time we deployed it, we'd have some kind of problem
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that nobody had ever seen before. Well, we had the same thing
in flight. T think all the problems we had with the training

gesr oriented us for our resl-time problems.

We had ALSEFP deployments and that was really good training.
I felt right at home with every piece of geer we had. We
loaded up for the geclogy and I changed cut the magazine on

my camera. We got the bags ready to go and off we started.

Somewhere in there, the ring came off the 20-bag dispenser.

That was right st the beginning. Several small screws that
hold the aluminum vlate and the ring that holds the bags to
the camera backed out and the whole ring fell off. This
allowed the bags to still be held to the camera but to dangle
such that you Just couldn't reach up and pull one off. We
discarded that set of bags. Luckily we didn't throw them
away. We put them on the Rover and used them later on,
because we almost ran out of bags. T recommend we have
several sets of those 20-bag dispensers, because if you have
any failure likxe that, it reslly can slow you up. The best
thing to do is Just discard that set of bags and get a new
set. 3But, the way we were using them, we couldn't afford to

do that.
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T dropped the bags off the camera out of that place. During
the first EVA, we had them taped on, remember? On the second
EVA we forgot to bring the bags back in and taped them on

the same for the third EVA,

I had them taped on both cameras, but the tape came up. The

gray tape doesn't hold toc good on that metal surface.

You need some mechanical latch to hold them on. Probably
something that springs up and down. You need some way to
keep them from falling off. Mine fell off on the second

and third EVAs at least 10 times, and that really slows you
down. Twice they fell off when I was driving the Rover,

They Jjust vibrated out. Fortunately, it fell on the seat or
we would have lost a couple of 20-bag dispensers right there.
T didn't realize that I dropped them until éfter they were
gone. Tt seemes to me like that's simple fix. The trouble
is, they fell off in training, Deke. I kept saying, "Is this
flight?" Bveryone said no, the flight one is really stiff

and it won't do that.
I think it happened more in flight than it did in training.

The system is suppesed to handle that and it didn't.
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We had no trouble. After station 1, we saw Spoock. We went
by Spock and it was impressive. We went by Buster and Buster
was g heck cof a lot bigger than I had imegined; 50 meters.

It was really a blocky crater. We kept going and we felt

as if we'd landed a little bit west of where we were supposed

to and that the distences would be shorter.

They didn't turn out tc be.

We got to a crater that - -

It was really a big crater.

- — turned out to bte Halfway Crater. We weren't to Fiag,
then, we got back on the Rover again and started to Flag.
The reason we realized that we weren't there was because the

distance was only about three quarters.
Halfway Crater looked as if it was 100 meters across.
The craters all locked bigger.

Flag Crater is 300 meters across. What we're saying is we
couldn't tell the difference between a 100- and a 300-meter

crater. And, that's the truth.

I think it's the sharpness of the land and the degree cof the

subduing of the craters,
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You know, T would have been willing toc buy ihat for being

Spook Crater, But it wasn't,

When we geot to Flag, therc was ro question. Man, this is =
tig crater., Tt was a lot bigger thun the one where we stopped
first., We fcﬁnd the right place and found Flum. Plunm was
smaller than Buster. Plum and Buster were supposed to be the

same size. Buster was just gigantic compared to Plum.

T exvected Plum to have a brighnt rim arourd 1t like it hes
in the folders. It didn't have = brighkt rim arcurnd it, but

when we dug down 7 inches, there was all this white material.

Jonn tock the scoov and pushed it down theve and dug swasy on
the rim cf this little crater. There was about 2 centimeters
of gray regolith and right nder thsat it was just whitisk

wnite ash. It was white when we put it in the bag.

I den't know wha® it locks like right now but, it was white

when we put it in the bag; Just ash wnhite.

Same cf the other things trhat locked white when we got them

inside were preotty black.
If that doesr't look white, T'11l est every tit.

I% was sure marshrmellowy when we got it.
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cn the Rover. It's superb, absolutely superb,

The map holder is worthless. You can get in there with =
16-millimeter camera, your Hasselblad, and your xnee. By

the time youlget in, you're pushing the map holder out of

the way. Tt's sitting there and you can't even see the maps.
What T ended up doing was taking one with the headings and
the topography on it - the 1/25 thousand - and T wedged it

in between the 16-millimeter camers and the staff. That's a
great place for the map because you can lock up at it and

see 1t. You can reach up and pull it out if you have to and
Just push it right back and wedge it in place. Unfortunately,

our maps and photographs didn't lock anything like the

topography.
YOUNG ... no resemblance to where we were.
DUKE The Rover nav was working so good, and we could seg our

landmarks. So, we had no trouble navigating. We really
didn't need the maps; but, where they were stowed, they were
useless. If you need a map, then you better pick one that
you think youlwill uge and stick it up there on that cemera

and Just wedge it in there. That worked gresat.

YOUNG We couldn't handle the maps.
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Say something about Rover driving out there in zero phase.

Man, I'll tell you that is really grim, I was scared to go
more than 4 or 5 kilometers an hour. Going out there loocking
dead ahead, I couldn't see Craters. T could see the blocks
all right and avoid them. But, I couldn't see craters. I
couldn't see benches. T was scared to go more than 4 or

5 clicks. Maybe some times I got up to 6 or T, but I ran
through a couple of craters because I Just flat missed them
until I was on top of them. And, I don't recommend driving
in zero phase. They keep saying they want it inecluded in the
traverse and T specifically cautioned them not to include it
on the traverse. But, there is no way for us to get to Flag
Crater without driving in zero phase. It sure is grim. The
other direction was about twlce as good. I saw my tracks on
the way back. We were doing 7, 8, 9, and 10 clicks. Tt
wasn't any good during the traverses where we were going
down-Sun. I was tacking a lot of times. But, when you got
to a ridge, you couldn't tell if it was a dropoff, or whether
it was a sﬁooth, shallow ridge. In a couple of cases, you
couldn't see there was a ridge. I didn't care for that much.
It's kind of like landing an airplane aboard ship where yoq're
looking right into the Sun and you can't see what you're

doing. You just go ahead and land it anyway. It is not
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normal, but on cecasion, you have te do it; but, you'd jJust

as soon not.

We found mostly breccias out there. Sometimes they loocked
like tough breccias to me. General rock type and the blocks,
as John said,lwere numerous. We had two types of regolith,

8 white undernesth and gray. We also found some crystalline
rocks out there. We did & rake and it's a great big plus for

that reke. That really is a good sampling, tool.

There's no doubt that those rocks probably ceme down first.
Then later the dust fell and covered the whole thing, because

they were sure covered up,

Okgy, travel to station 2. Going back, we just followed our
tracks. The slcpes were small in that traverse. The local
slopes approached 5 to 10 degrees, I guess., We were going

up and around a couple of the craters.

You know, we never encountered any of these features on the
geology map. They were mapped as scarps or steep features
that they said we're going to have to drive around or over
or maybe we could pick up outcrop. We Just never ran into
those. And I think that's because those guys were reaching

for and pulling out features that weren't there, I mean, I
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YOUNG looked for these things and sure enough if you really imagined
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it, you could see something there. But, I think with that
scarfing we had, they were reaching for it. Because they sure

weren't there in the real world. Tf they were, they locked

like every other slope that was around there,

DUKE T think the whole way out there, we were in this series of

rays from South Ray.
YOUNG You couldn’'t tell where one took up and the other left off.

UKE The rock types you could classify as just angular to sub-
angular and with very little filleting around them. There
were some rocks from Horth Ray that had fillets developed

and I think that might be a way to tell one from ancther.

YOUNG The - the rock from North Ray was a little more rounded and
not as sharp. We had rocks from North Ray and South Ray in
the landing site. ... only by the angularity and the old

rocks have more zapped craters and are rounded off.

MATTTNGLY You are saying that those are North Ray rocks which have

fillets? '"That's a hypothesis.

YOUNG Yes, That's a guess. But, I would say that is the best way

to tell them apart.
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I bet you five bucks that's right.
I thought maybe you had traced them on the way up there.
Of course, some of them could have been from Buster, too.

When we got to Spook, John had that LPM to do. I took the
pan and went scooting on up to Buster and took a partial pan
of the interior. That was really an impressive crater. We
had some 3- to S~meter blocks that covered TO or 80 percent
of the bottom of that ecrater. And they trended up to north-
east slope and out the southwest slope of the crater. They
were large meter-size blocks on the northeast rim. Around on
our side, the southeast side, we didn't have anything greater
than half a meter, I sampled some rocks there and did a
radial sample of about half a crater in diameter and then
about a crater in diameter back toward where the Rover was.
We got an X-number of samples and hopefully they're the right
ones. I'm not sure Buster was a secondary crater. If it was
a secondary crater, it was really a big bececia in there, be-
cause it was a big crater. It was a primary crater and it

had excavated into bedrock down there,
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YOUNG I think Charlie got some rocks from Buster Crater that came

from the bottom,

DUKE The rocks were very similar to the ones that we saw at North
Ray. We sampled rocks out of South Ray Crater up on Stone
Mountain, but the rocks down there loocked very similar to
the rocks up at North Ray and the rocks at Buster. So, there
could be some underlying formation that goes across the whole
Cayley Flain. That might prove to be totally wrong, but at
least from a color inference, those black and whitish rocks

were everywhere; they were everywhere, I think.
QUERY Say something about coocling when vou were driving on the Rover.

YOUNG It is best to operate on minimum coolant, which is practi-
cally no flow at all when you're sitting on there. The rest
of the time I was running between minimum and intermediate
coolant. That was sure adequate for any of the work that T
did the whole time, except there in the last EVA. T was on
the Rover and T forgot to reset it, and minimum and inter-
mediate seeﬁed to be pretiy géod there, because I think we're

getting a high Sun angle there toward the end.

SCONMPENTIAL
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One thing asbout the Rover, which will come up more on the

next EVA, btut on these local slcpes that got steep, you really
had no sensation of climbing a steep slcpe, DBut, you really
“new it when you were going downslope, a steep one. The

thing could have gradualy increased to a Z25-degree slope and

I dorn't think we would have }ealized it.

The pitch meter broke off almost before we started up Stone
Mountain. The pitch meter face fell off. The only way you'd
know it is that you'd only be making 8 kilometers an hour,
you'd have the thing fire-walled. On =z level, you could do
11 ¥ ; and, downhill, i1f you tcok the power off, you could

max’

do as mueh as you wanted to if you let the thing go.

Going upslcpe, the pitch meter needle was working and it was

pegged at the top.
And what was the scale?

Twenty degrees. At one point, I locked over there and the

thing was pegged a2t the top.

Charlie said it was pegged and I said, "Oh, Chariie.” I

didn't believe him, T didn't feel as if I had a sensation
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that it was being pegged. I tell you one thing, we wouldn't
have gotten out and worked on a 20-degrec slope. You just
can't handle it. Although, I think maybe we did when we were
standing in that crater. We might have been on a 20-degree

slope.

I think so, too. Rock type change - Busler - as I said, we
sampled whatever the major rock type there which was in the

crater and on the rim, plus soils and all,

Let me say something about the ILPM., The thing that surprised
me was that there were no probliems reading it with the Sun.

We also anticipated that it would be hard to wind up; but,

it was easy to wind up. The problem was ta unstow it. After
each deployment, it got harder and harder to pull lcooze and

I thought on the last one that the cable might bust before

we got it completely unwound. Just shows, you never know

what your problem is going to be up there. It just got harder
and harder to pull free. But, it was easy to wind up and

it's easy to set up and easy to operate and we'd probably

have made a few more readings if anybody had been interested.
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That was all regl time, too. We 4id some readings that weren't
in the plan. Ard we dropped out some stops, which was no big
desal., Let me talk about the 500-millimeter targets, John,
Just a little bit. I took those of Stone and the only thing
that was significant about Stone was these lineations that T
described and they trended southwest. It locked as if they
started at the east and graduslly climbed upslope and gver
the ridges and you could Just fellow them all around. They
did not fcllow any contour lines or any of the bench lines.
They seemed to transect all ¢f that stuff. They were very
closely spaced during the first EVA when I took the 00,

But, later on, we looked back over there on each EVA and as

the Sun changed, the spacing between these lineaticns changed.

Not only that, when we got up on Stone Mountain T didn't see

any lineations.

You couldn't see 1t.

T don't know what that means, but they sure weren't there.

At Flag Crater in the undisturbed regeclith, you could see
lineations that were mostly northwest, southeast. It locked

as 1f the regelith was loosely compacted and the particles
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were standing up and the lineations were formed by the Sun
shining on these particles; carting little slight shadows.

I think that's really what those little lineations are. I
took some pictures of that., T hope it'11l show up. That was
the feellng I got. T you just kicked dust over it, it'd
mask it and be gone. T think maybe those things up on the
mountains were the same kind of feature but on a more gross

scale,
On Hadley Rille, it might have been.

But , the 500 worked great. Tt was a little bit more difficult
te stabilize it than T thought. T used the range sight and

it fired off the pictures. We could see into Stubby and we
could see into the southeast wall of Stubby. You could not
sce the apparent {low that is on the photograph. Tt was not
apparent to me looking at it, T thought. We_got some plctures
of it. That's all 1 can say. T jumped off at station 3

with the camera and John started off. I got into position

and I squeezed the trigger on the handle, which was ecasier

for me to do than punch the button. I could tell the camera
was running by the vibration and just watched John do his
thing on the Grand Prix and I think we did 2-1/2 minutes worth

of film and then called it quits.
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I didn't get up to any great speed, maybe 10 ciicks at the
most, but the terrsin around there was tco rough and too rocky

for that xind of foclishness.
It was, to do that.

I was driving around craters and a couple of times 1 did a brake
cut there on the turn to show them now it looked. IDriving

the Rover, when it vrakes out, is no problem. All you nhave

to do is cut back like you do in snow when the backend brazes
cut. The trouble is when you cut back, you overshoot and you
may end up going the other way. But, at least your're not
going, you stor. You're reiatively slow when you brake back
the other way. We never did - on a couple cf brake ouls,

when we were in z hurry and we may have had only three during
the whole time, but the thing changed direction as much as

G0 degrees on what was still brake out like that, ard then

cut back into it. We ended up going back this way 100 degrees.

But the +hirg would be stopved. I never did nave the Teeling

res

that we're golng to turn cver. Altacugh, one time we had i
couple of wheels off the ground ard went sideways. I wasn't

too impressed witn that.
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One time I thought I was going to be under the thing. That
was on EVA-3 and we'll talk aboub that later. But - picking
up core tubes, I'd left them standing on the little tripod.

| picked Lhem up and ran back to the IM, 1 didn't bother
getting back on the IRV, just put them in the bag. At first
they were a little bit too long for the bag and [ couldn't
get the Velero down on the bag. But, once we got them inside
and tamped it in, the snaps snapped and the Velcro Velcroed.
We brought those beaunties back as advertised. The scolar wind
deployed just like in training, perfectly nominal; shoved it
into the ground. The cameras worked nominally, even though
we got them real dusty and it was hard to see the setting
after the TVAs. We wiped them down with a wet cloth inside
and changed the film outside. When we changed the film they

vere extremely dusty and yet the camera never quit.

Not only that, I guess according to the photo guys, we got
some dust inside on the reseau. The camerz still worked
although it left a couple or three streaks across the film.
It ruins the PR value of the things, but it sure doesn't hurt
the data. But the thing worked. [ thought we might have had

a hanguo.

I did, too.
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But, it didn't.

Cnce or twice I watched the fiim and when I'd sgueeze the

trigger it'd sit there and it hum and then it'd go.

There was only one time I had to change your camera, to change
the red into the white. The rest of the time those things

were working and it was great.
We had good luck with the cameras, just great.

t sure worked a lot better than that training gear. If it
worked like the training gear, we wouldn't have taken very

many victures.

I went on AUX water during EVA-1 some time during the Grand
Prix. I didn't feel the cooling change at all. During the
ingress, 1 tock the pallet up and I just Jjumped up on the
ladder. T didn't feel stable enough to jump -up on the ladder
with the pallet in my hand. T jumped up to tae first ring
and Johkn handed i%t up to me and then I felt stable encugh %o
go on up with that big palilet. You could stick it inside and
put it over against Jokn's left-hand stowage area and I stiiz
kad plenty of room to get in and take all the gear off of it
and hand the pallet beck out. John looked real stable to me
coming up the ladder with the bags in his hand, the rock bags,

and the SCBs, and the SRCs. We had no trouble with ingress.
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The feeanigue 7 used, ['d stand st the bottom of the ladder

down and spring and 1 could gel Un o e scecond

2

58

and Tern
ring of the ladder with eitker the 3RC or an SCE in my aand.
Thay 1s rea'ly the way to fly. Yeu feel 1ike Superman junop-
ing up off the ground like thal. The way T would do it Is,
I'd put & bag on the LZC down at the end ¢f tne _adder, take
the bag in my hand and leap up thne ladder, hand cne cof the
pags te Charlie, ard then pull up the 120 zad aand the other
beg to him, That saved me a Srip back down the ladder. It
was real easy to pull up the LzZ. You just lear agalnst the
ladder, do like this, and the taing wou.d come up and then
you'd grab it down a litile furiher arg you could pus. It up
in 3- or LY-foot grabs, cven thougn the actual weight of some-
taning like Lhe ET3 was probably a zood 30 pounds wita =211 the
caneras und everything in 1T, Tt was real easy and 1'm glad

wo woent to thas LEC because once we got

sted, we ncver got

ary dirt in thke cockpit from it. Although we goft sc much other
dirt, I don'4t znew 1f it made a 1ot of difference. Lel's mase

sure we goua.l these Ttems. Yes., [ had scome diffjouity

from The certrzl stzuvion, but, aftoer

attacnhing the vewer cable

)

finally fiddling wiovn 1v and puashing and Lugging, LL wenl on.
o Fl 2 5 = ¥

Jray, I guess the recommendation on the L=U is to oub the
adjusiment sirap dewn at the botzom of It instead of &t The top.

Charlle saild we need rore sample Tags, that's truc.
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Qur Rover seat belus were great. The adjustments that we had
made inflight in the zero-g airplane turned out tc ke Just
exactly right. 8o, I recommend that the Apolle 17 guys have
one-half hour of parabolas and get that seat belt adjustment
and have them marx it down. That's what we did and we nad a

iittle mark on them and it just worked perfect.

The TV cperations in botnh checklists — The penetrometer cone
fell off. Antenna alignment on the first EVA was no problem
on tnat 180 headings. It was easy to position the Karth in
taere, but 1'm surc glad we had that training that we had witna
the IESD over there in the stack locking at that thing to get

a feel for the problem, because it really was a problem at high
Sun to get the Barth in a picture because it's so dim. We'll

talk about that later, too. My yo-yo broxe.
Waz that on the second EVA or the first ZVA?

Second one, because [ was getting tired ard taocught I'd use
the tongs and put tnem on the yo-yo. I pulled it cut and
pilcked up a rocx witn it and put it back and 1t came bacxk
about that far. We brought it back, so it should be around

here somewhere.

Tt's at the heuse. [ forzot to bring all that stuff.
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We should give it to them and see what's_the matter with L.

But T don't think with the soft regolith tuat you need a yo-yo.
You just carry the tongs out there In one hand and stick them
in the ground. Tt's more convenient to do that than it is to

pull the yo—yb out. Bo I don't think we're in trouble there.
What. broke?

It Jjust came back to about here and then quit.

Oh, I see. The recoil mechanism.

when we were opening the battery covers, of course, we had to
dust the LCRU (they got dusty all the time}, the LCRU did
badly when they opened the battery covers. We had to park the
LRV such that it was rolled into the Sun a little. That may
have given them a thermal problem they didn't know about. We
parked it at the right heading, but when we opened the battery
covers the dirt just flew up in the air and came right htack
down on the batteries. We had to dust the batteries. 1 could
see why they got dusty. There's hardly any way to avoid it.
That was on Lhe first EVA vefore we lost any fenders. We

were relatively free of dust jn Lhe front of the vehicle other

than what we accumulated on the front of it as we drove.
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Wnen I got inte the Rover, I mounted the Rover, reached over
and grabbed hold of the handle below the camera and umped 1n.
When I did that my arm would go out and kncck the seat belt
cut of it's little loop and most of the time it ended up over
on the conzsocle, which was no problem. But, one time 1t ended
up down under my leg and I couldn't reach it. Bo, Joha zad to
get it. I don't know how we could tighten that loop up or
something, but it was a recurring problem with me, four cor
five times, anyway. Joan never had that problem with ais on
his side. T think his loopr was a little bit smaller than
mine. And a little bit higher too, and thzt was probably the

reasor.

On taree or four different occasions on the first EVA, we
pulled the purge valve off my seat; either fastening it or
unfastening it from the seat belt pulled the purge valve pin
out. I didrn't know how it was happening. Charlie never saw
how 1t was happening. We never experienced it before. What
we did on the second EVA was to turn the purge valve around

so that the plug came out this side. I found during the sult
integrity check, when we pressurized the suit prior to egress,
I could pull it that way. So, I said "Let's do that and get
it out of the way" and that's oprobably the best way %o take

care of that vproblem in real time. The ground was golng to




10-66

YCUNG
{(CONT'D)

YOURG

DUKE

YOUKG

MATTINGLY

UL

*Ejlgiu[j:Eaﬂt1

sugzgest that we tie the purge valve with a Dpiece ol string
and tnat would have just been scmetairng else wo pull locose
znd get in the way. We really had too much stuff to do. Bo,
I think that was an adeguate fix, a real %time fix, for tasat
problem. The other thing tney said avout the purge valive
which I reslly didn't understand, they wanted tc bring mine
back for analysis. We don't know whose purge valve is whose,
so I don't thinx that was 2 rational reguest 1o bring one
pack opposed tc another one, But they got them both back,

I think.
Tas,
It was Just catching on something. I don't know what,

I think it was your seal beli, John. 1 aappened when you

dismounted.

Yes. It must nave happened when we Zizmounied, because we

found it lying neside the Rover.

That's surprising, those things are hard to pull cut, unriess

you just get therm lined up right.
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I did it three times on EVA-1 and had everybody nervous. I
didn't know what was going on. I thought we followed the
time line on EVA-1 pretty goed. We didn't sllow for the
extra time it took to do the UV camera setup and alignment.
We just didn't have that in there. That put me behind
Charlie when he was going out to the central station and also
for things like ingress. It was just before ingress when we
reset the camera that the scon of a gun really was hard to
turn in azimuth and I didn't think I was going to be able to

turn it.

Cabin repress was nominal. PLSS refurbishment was nominal.
We were able to stow my PLSS in the stowage station with

the harness on it by moving the harness up and stowing it.
I'd say this about our EVA-1 predonning: The first thing
that happened to us that really slowed us down cn EVA-1 was
that Charlie's tool harness fell off, and we both had PLSSs
on. It was really tough to get the tool harness up off the
flocor or off the side and underneath Charlie and put bhack on
him with both PL3Ss on. We should be able to belt that ool
harness on so it wouldn't fall off until such time as somebody
makes a positive motion to get it off. That's really a drag,
that tool harness. DNot only could we never keep it from

falling off, but we could never keep it on once we got it
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put on. We could never keep it 1in the wehicle; we always had
to tighten it down. We tightened it down repestedly inside
the vehicle. Once we got outside the vehiclie, we'd have to
tighten it down for the last time., PLSS refurbishment was
Just as advertised. We managed to keep the PLSSs level be-
cause we were fortunate to have landed fairly level. But

one of the toughest things we did was stow the PLSSE with the
tool harness on it in the Commander's station and get it to
lock. There's no way to guide that thing In there. There
should be some way to guide it into the stow position. You
do not have any idea. It's a blind connector intce that pin.
It's just by hit and miss that you get 1t in there and stow
it. What would be a minute job, if you could see what you're
doing, takes S5 to 10 minutes. TIt's necessary because you
want to get that thing up and out of the way and make sure
it's secured., The Apcllo 15 crewmen were cpntinually turning

around and knocking it off the bulkhead, and that's no good.

The EVA-1 erriefing — 1 thought that the questions were
pretty good, with the exception of the %ind of questions where
they asked you what rock did you pick urp at what station.
Nobody can evér remember the answer to that. After you've
gone through eight stations, all the rocks look the same.

You can't remember which rock you picked up at which station.
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PGA deffing was the usual problem of getting the PGAs off.
As we said before, we lubricated the zipper when we got the
PGA off, énd then fastened the zipper, and pulled the seals
down tight, It was after EVA-1 that we noticed the wrist
rings were getting clogged with dust. There should be some
way to cover those wrist rings (the things that snap in and
out}, the slidders that keep them from getting full of dust
because it makes them practically impossible to work. After
EVA-1, we experienced a little stickiness with the helmet.
ot a great deal, so we didn't pay any attention to it,

When we tock the suits off, they were all dust covered, up
to our knees, even though we kicked our bpoots off as we

came up tne ladder. We tcok the suits off and put them into
a jetiison beg, pulled the Jjettison bag up over the legs, and
laid them on the couch like everybody else has done. We put
a bag down on the flcor to stand on, but that 4id not keep
us from getting dust all over the place. OCne of the problems
was that we had dust on the bottom of the PLESs even taough
we wiped it off, and dust on the side of the OP3s for scme
reason. They were lying on the floor. As a result, when

we got in our LCGs, we were sort of standing around, like I
had one foot on OPS and one foot on the midstep and was sort
of leaning back against the shelf on my side. Charlie was

scrt of standing with his foot on the ETB and one foot on
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were black when we started taking each cther's wrist rings
off. We got our hands dirty and I didan't get tne dirt off
my hands until after we'd landed., Washked them up gocd. 1
don't thinx Qharlie did either. We managed to ge®t dirt cn
the bottom of the LCGs, on our sleeves, and on our hands
that got intc the suits. It was just 2 1ittle dust. I don's
know what problem it entailed, but 1t sure lookxed like it
might become a problem. The only thing I can say is we stayed
out of the dirt as best we could, It was all over the Tlocr.
Just hardly any way to get off of it., We even had scme on
the midstep where we'd laid the ETB up there. It was dust

covered too from dropping in the dirt because the LEC was

too long to xeep it off the ground.

DUKZ Another 8 ounces on the stowage list in the form of a jett

bag would be an cutstanding addition to the 1M stowage.

YOUNG For the second jettison, we loaded up the buddy SLSS bag.
In training, the buddy SLS5 bag had beern adejuate. Unfor-
tunately, nobody nad counted on us larding, eating a night's
food, getting_up the next morning, eating a breakfast, anrd
ther trying to stow all those food wrappings in the buddy
SL5E bag. We just barely jammed ail that stuff in there.

It was really overly Yuli. To tie the bag up, we finally
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ended up wrapping tape around it. It was really a marginal
operation. Plus the other Jett bag would give you something
to stand on. I don't think the buddy SLSS bag makes a very
good jJettison bag. It Just wasn't big enough for the volume

we had to put in it on the second jett.

Or. the second Jjett we had already Jettisoned the LIiOH canister.

We were supposed to haeve an LiOH canister in that bag.
I know, we'd never made that.

Never made that.

The eat and rest peried, I think was nominal. Charlie toock

a seconal for the rest period the second time.

I had a tough time getting my mind out of gear. I knew I
was tired. I had & tough time getting my mind unwound. That
pill helped me do that. I don't really think it helped ne

sleep any better.
Could you eat comfortably without feeling pressed?
Yes.

One-sixth g maekes a lot of difference. You got a gravity
feel. You can stabilize stuff. We could put our bags down

upon the console and let them for a while to get the air
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bubbles out of them. There's air bubbles in the IM. 1'd say

20 percent of the volume in the food bag was air.

You could squeeze the air out and drink it bubble free.
That personally helped my digestion a lot because I'm not

much on eatihg bubbles.

I thought there was adequate time to eat, 45 minutes or an

hour.

That additional time we put into the Flight Plan really
helped. There wasn't any time we were loafing during EVA

prep and post, that's for sure.

We sort of combined things. We'd start the PLSS, the 02 re—
fill, the 1l0-minute charge. We'd maybe get that going and I'd
cut a bag and John would be piddling with that, things like
that. We sort of combined things. We ended up with one
gpoon. I put my spoon where 1 could be sure to find it

and it tock me 2 days to find my spoon. We had to eat 1In

series. We only had one spoon for 2 days.

It seemed like we over ran most of those EVA postactivities

by about 1 hour.

Did we?
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Take a lock at the checklist, Charlie.

I think the debriefing took lconger than we had planned.

The first one did. That's why we pushed the other one back.
We really weren't hustling.

Body eliminetion really slows you down. I mean to tell yocu

it does. It's necessary.

We had some real-time readups which took some time. The ETB

loadup, I did the nigat before. That tocock 15 minutes.

That's rignt. Charlie did the ETB lcadups the night before.
Something else we were doing that we got out of the way the
night bvefore, we serviced the drink bag. That took 5 or

6 minutes, and we sat it zside to get the bubbles out.

That was about a 15-minute Jjob. That was pretty close to

the ETB loadup time, 15 minutes, which was about right.

We alsoc lubed the zippers during doffing, instead of on
donning as we had in our checklist, because it was just more
convenient to do. The sult was standing up there right in
front of you and all of the connectors were visible. It
would sure help to get the zipper lubed and, also, it helped

for Charlie to load that bag up.
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DUKZ It's just a relaxed time to do it. You can doublie check and
make sure you got the right #ilm megazine and everything

you need in that bag.

YOURG It is pretty self-evident what magazines you're going to
need. Like,‘if you don't use up the one from the EVA before,
you xnow for sure you're going to take it right wvack out with

you. S0, you Jjust leave it in there.
DUKE They were updating that real time.
YOURG Yes,

Donning was hard, I'11 tell you, pulling that restraint
zipper was really rough. After we got the dust in the zip-

per, closing the zipper and locking it was pretty, preity

bad.

CUKE Give me a new restraint zipper.

YOURG Restraint zipper and, alsc, closing the gloves znd locking
once we goi the dust in there was really tad. It didn't

nurt wrist mobility, but it sure was hard to get them

ciosed.

CONEDENTIAL
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10.2 BSECOND EVA

DUKE EVA 2 Prep Activities. PLSS donning and checkout, I think,

was nominal.
YOUNG Yeg,

DUKE We had the updates tc the Flight Plan to get us back into
the proper checﬁlist sequence for EVA 2 prep and that flowed
real smocthly I thoughL We didn't do the computer stuff.

The eat pericd went okay. We knew we were ncominal for EVA 2.
Except for the donning problem already talked about the suit
seemed to really get tighter. I shouldn't say got tighter,
but it held the same. I had about a .15 the first time we

did it. The third ZVA I had the same thing if I recall,
YOUNG .15 to .2,

DUKE Cabin depress went okay. Water boiler startup and everything

like that went great.

YOUNG Certainly had a problem with resetting the UV camera on EVA 2.

We had to move it ocut of the Sun and realine it and reset 1t.

DUKE The equipmentltransfer to ETB went down okey, with the cameras.

cettisoned the buddy SLSS bag with the trash.
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We had to teke special care not to get the buddy SLSS bag

near the UV camera, so we dropped it over near the MESA.

IMP Pan. I forgot which strut I took it off of. HNo trouble
with the camera. About this time T think we locked at the
CRE, and it read off scale, HIGH HOT. They made John move
it about that point. So we got a little out of sequence with

our checklist.

We had the realinement of the camera. That's probably what
deleted station 7 on our traverse. That's probably what did
it.

Were we behind when we started EVA?

No. I don't think so. I was reading the trangceript back in
the room there. The reascn they took T out is because they
wanted to add more time at station 10, around the LM, I
think we reslly threw them off on that. They were all zeroced

in on that wvesicular basalt that turned out to be glass. I

guess we réally never regrouped from that.

They really were looking for that vesicular basalt to support

their theory.

There isn't any vesicular basalt up there.

CON
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Not one piece. I called - this looks like a plece of basaltl
under ne&r the engine bell. They said - get it, even 1f you
have to get down on your hands and inees to get under there

to get that rock. From then on they were boresighted on that

basalt. Wasn't nothing but glass,.

Equipment prep - We loaded up - no problem there, was there,

John?
No. DNo problem with the load up.

Eg#cept that I really reccmmend those SCBs have a positive lock
on the top. In fact, I would recommend a positive lock con

the top much like is on the bacx of the hand tool carrier, so
vou wouldn't have to worry with that Velero strip at the bot-
tom. That 1s really a pain, trying to have the other guy

bend over, you've got to pull down on the bag and out, and
then with one finger try tc thread that Velcero strap in

through that locp back there on the bag.

I recommend they put some Velcro on the pack where the tool
carrier goes too. Remember the time when it fell off inside
the command module, that really sleowed us down - on me getting
down and gétting back up to get it hocked up on you, that tock

about 5 minutes. Remember when your buddy SLSS bag feil off?
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Yes.

I mean your tool carrier fell off?

Yes.

We both had PLSSs on and, man, it was just very -~ it's very

difficult to bend over and pick that up.

That was the hardest thing in the whole prep - getting the
SCB onto the guy's tool harness. T don't know what the

Apolle 17 has to do, but you could cut the weight down on
that PLES harness if you wanted to. No need to carry the

tools there any more. ‘he hammer fits right in the pocket.

And it's more accessible to the guy that wants teo use it.

All the coring operations were done off the back of the Rover,

You can carry the cores in the bag.

LRV Nav Initialization. We came right back with it. The
thing Just worked great. The whole traverse. I take that
back, half the traverse. Once we left station 8, for some
reason the thing didn’'t update in range. It updated in bear-

ing but it didn't update in range, distance.
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We left station 8 and ocur bearing back tc the LM was 00T,
That was the last bearing thet we got back toc the LM, The
LRV traverse down south across Survey Ridge and over and down
agein, It was downhill &1l the way to Stone Mountain. In
fact, from the lunar module you could see all the way down

to Stone Mountain. You could see the whole traverse route
except for behind the ridges. The ridge lines really had =
lot of blecks on them. On Survey Ridge we saw this blocky
region down there, and 1 was really glad to get out of there.
It not only had a lot of blocks but a lot of craters. We
vere hard pressed to make any really fast time down that way.
In fact we were hard pressed going.down to make any good time
at all. Driving cross-Sun was no problem. You could see

everything. At least you could aveid it.

We were pretty well located all the way. You could see Survey
Ridge, and we had intermittent hummocky ridges between us and
Survey. But as you topped each one you could look down and

see Survey.
All the way to Stone,

You could all the time see the Cinco crater and Crown crater.
80 we knew where we were going and the trafficability

locked like a piece of cake.
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We started up Stone Mountain, and scmewhere 1n there our
pitch meter face fell off - on the Rover. And we woren't
able to tell exactly wnat we were doing, fAlthough the needle
was still working, I didn't notice that viZll after we got un
cn Stone Mountain., Lxcert for the fact that you slovwed down
to 8 or 9 kilometers an hcur while you were going up the
mountain we just dian't have a feel for the slope. It was
only after we got out to station 4, turned arcund, and looked
back at that hill we Jjust came up, that we got the idea we
might nave bitten off at least as much as we could chew.

That was 2 steep ridge in places. There were treaxs irn the
ridges. 'There would te & riige crest and it would jusl drop
cut of sight. On the way backx down, evern though I was fol-
lowing my tracks, 1 proceeded very nervously. We just didn't
nave a feel at all that we were geing tc be going down a siope

Iike that.

At station 4, we parkxed in a crater bezause we had the feeling
2

slide 0ff down the hill like

o]

that the Rover was just goling £

it 4id on Apcllo 15,

Sc we backed sround and parked in a crater.

There we had mostly the rocks we sampled that were identifiable

as Douth Ray cleocta.
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Yesg,

And secondary craters. In fact, the Blocky crater was a

secondary crater.

South Ray is classic, because the blocks were all distributed

away from South Ray.

We had some crystalline and some breccias, ©Scil samples —
we picked up shovel fulls. Every time we sampled & rock we

get scme soil.

It was at station 4 that the penetrometer cone fell off the
first time — when you went to get it out, the two-tenths

COone.

I stuck the penetrcmeter intce the cone and pushed as hard as

I could. To me, it felt like it seated. I locked it. As

-

pulled it out though, it was locked just enough to aliow
the thing to come out of its holder. Once it got out it fell
on the ground. It was right next to the Rover, sc I could

bend over and pick it up.

I don't remember seeing any crystalline rocks at L4, Chariie.

I thought they were all breccias.
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A pure one type rock, 1 aidn't see any cof thosc at 4. Ikven
the crystallire rocks could be one rocs breceizs. Renember
like that ancrthosite we found as the Ban Gabriel mourtains -

where it melted itsel{ against itself.
They're figuring that ocut right now.

Once we got the penetrometer working, John helped me get the
thing on and lecked, it wecrred as advertised. The reading's
going to te spiked. You couidn't apply a steady force or it.
You'd start leaning on it and ycu'd Zose your balance. You'd
come up off of it, or, it would give. When it wculd give,
it'd give fast enocugh tc ailow the little spring, that you
push on, to back off. Then I'd push on it again and it'd
bottom out. It cught to be apparent. Every time I did it

I tried toc eall it out. I thirx they'll see some splied
readings on the drum. There was just no way to avold that.

I tried two or three daifferent Liitle technigues, and every

time it worked the same way.

The dcouble core we pounded right in. That was an easy operda-

tion on the back of the Rover, to assemple and disassemble,

ENIIA

LR B e

i?
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Fredo gets s great big case of beer for thninking of that way
tc stow that rake on the back., We didn't do the padded bag

sample.
Not at L., We did st station 11,

Yes, 11.

Travel to station 5 wes downhill all of the way with the brake
on. Driving downhill, T did it with idle power and scmetimes
put on the brekes. That's all we had to use. I wasn't going
too fast, maybe U4 or 5 kilometers. On a straight stretch
might get up to 10. But coming up to a ridge, I'd slow back
down s&gain 'cause I had no ides ﬁhat &ind of slope wes on the
other side of that ridge. You could sure tell that if you

let that rascal locse that she'd go down that hill in a big

hurry.

When you got the Rover up to about 10 clicks going down a
hill, it'*s just like riding & sled on ice. No matter which
way you turn the wheel the thing's ‘ust going straight. 1
mean it'd be sideways, but still be going in a straight line

downhill. Lot of mass there.
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Station 5 - station 5 was the first place we picked up what
I thought was a crystalline rock. It was an angular rock.

Was station 5 where we worked in the crater?
We were in the crater, but you also had a grab sample.

It became apparent after we were at station 4 that we weren't
going to get what everybody thought was true Descartes, be-
cause we kept picking up what looked like South Ray ejecta.
The only way we could think of to do it was to sample towards
the Scouth Ray side of the secondaries, or find a primary and
sample there. It just wasn't clear that any of those things
were primaries because of the way those blocks were distrib-
uted in them. They're all on the side away from South Ray.
Maybe there were a few primaries up there, but we sure didn't

see any, did we?

No.

It makes you think that there's a lot of ecraters on the Moon
that must be secondaries. This is the first time that we've
had a clear-cut example of it. A lot of those craters on the
Moon must be secondaries as opposed to impact craters, be-
cause they don't lock any different except for the block

distribution. As many secondaries as the South Ray must have
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made in that region it 1s sure clear there must be a lot of

craters that are not primary impact craters. I mean a lot.
We sampled around the rim of this 15-meter crater.

We dug Into it trying tQ run across scme rocks, but it was
81l soft regelith. What we picked up locked like - with the
exception of a couple of rocks which were probably from the
secondary thing that got thrown back in there - were probably

all dirt from Descartes.
I think so0.

500 MiZlimeter. I took that, not here but up at station L,

I toock pans of Bary Ray, South Rsy, and the west half of
Stubby. Stubby was a very old subdued, tired looking crater
and it really wasn't much for regelith. I got pietures of
Stubby but there was not lineation, not evidence of cutcrop,

no evidence of anything except Just cld tired loocking things.

I got the feeling from leooking at Stubby that it was <here
affer Descartes was because of the way the slope was off the
mounteln around Stubby. The slope just suddenly sieepened
up at Descartes where Stubby intersected it. That could be
erroneous, but that's the only reasonavle conclusion tnat T

could come to. The rim of Stubby bisected or cut off some of

Stone Mountain.
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Right. We did everything we were supposed to do and moved

on to 6, still downhill.

You never said anything about when you went up there where
you could tell when you went from the Cayley up on to Stone

Mountain.

No, couldn't recognize that.
Didn't even notice the slope.
No texture difference?

There was a slope difference, but we didn't pick it up. Going
uphill you couldn't really tell, there wasn't much of a slope

change.

Going down, you knew when you were off the mountaln, because
it was a definite break in the slope, but you couldn't see any

textural difference at all.

Same gray regolith, it wasn't black regolith. It's a gray

regolith like it must have been at Fra Maurc.

Station 6 - we had a fairly decent size crater there, 5 to
10 meters across, with some blocks. If I recall the raking

came out pretty good there.

The surface was harder there toco, remember?

{332(3!1§§§§;1311EI§11}hé§l_
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Yes.

We skipped station T for 8. That was on a block - Scuth Ray.
Ray, with some feirly big blocks. We tried to turn over one
boulder and couldn't budge it. We didé get some samples off
one side of it. The rake soil was stralightforward, the reg-
ular sampling wes straightforward. It was here, about halfway
along, we lost rear drive and rear steering. We didn't even

stop.

We went on to station 8 and then stopped and let the ground
think about it for awhile, I got back in and started looking
at switches. They called procedures they wanted to do, none
of which worked. I got to really checking tne switches, and
sure ernough it was in PMW-1, that was all. The message there

is to see if the switch configuration is normal.

I must have got it with my seat belt or something.

Your finger or something because that's a guarded switch.
it'd sure e easy to get in there, clip with the seatl belt
and never even know it. Or for that matter, doing anything

over there, reaching for the camera, etc.
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The only thing T can thirk of is that little "T" handle ihat
you lock the belt with., When I reached <o pull it off that

loop, it could have hit that switecn and nct known it.

The coring — the deuble core was a piece of caxke. AT one
place it got a little hard, I've forgotten exactly where

that was.

Station 10 - the one they let me do. I was really beating on
that thing. They were hard to go In the grourd but easy <o

come out - all the cores.

Station 9 - we did quite a bit of sampling there. There wus
something that sleowed us down at statiorn 8, We did scmething

that took quite a while., We traded the bags out.
Yes.

Tha*t toock & lot of time. We had an hour at station 8. We
traded the bags out and changed tne film., That cost us a lot
of time. I don't know how you get arcund it. You have toc do
that. Only thing I could suggest would be Cherlie's idea for
the shopping bag wherein you don't have to charnge tae bag out.
You just pick up the bag and gc sarmple with it or something.
That really toox a lot of time to change those bags out, I
was really surprised that it tock so much time, I don't

understand why.

CONFIBENTIAL



DUKE Well, there's no way to get that Velcro on. That's the

problem I had.

YCUNG Yes.

DUKE T coulidn't get that little Velcro strap through the loop con
the bag.

YOUNG That's a manual dexterity test. Run the Velero through the

locp in a pressure sult glove. It never works the same way

twice.

DUK=E I'd get the strap through there, pull on it, and it'd be
twisted. The part I wanted to Velecro would be cutboard and

it wouldn't turn over.

YOURG That's one of those three-handed Jobs in 1/6th g. You need a
hand to stick it thrcough, one to pull it down, and a hand tc
stick it through and keep it there when you reach arocund to

pull it down and pull it tight.

DUKE It's nard o do.

We did the wvacuum container core sample. That went ocksy.

YOUNG Yes.

DUKE The surface sample did.
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I'm not sure that there's any material ozn the first one.
That's the kind of thing where you sneak up benind & rock,
stick it over there, never lock at it, ard let it rest cn
the surface. The first assumpticn you make is that it's
resting on the surface. Nobody was ever able to verify that.
I could see the imprint where the legs on tne sampler had
been but I was never sure that the plate inside haa actually
gotten down on the surface. You don't push iIt. You Just let

it sit there. You're taking somebody's word for it.

The second sample, because of the uneveness of the ground,

only 20 percent had something on it.
We clased them up and stuck them in the bag.

At station 9, we were able to overturn & rock. We were able
to overturn it, chip a rock off the tep and a rock off the
bottom, and sampled underneath. Underneeth that surface, the
soil was compacted very much like rocks on earth. You could
see the outline of the materisl compacted down. It looked
like it'd been sitting there for guite awhile. The etchings
on the rock were all on the surface. However long Scuta Ray

has been there is how long that rock has been sitting there.

After we left station 9, the last bvearing we nad was C007. I

forget the eclicks. 8o, I =zaid, shoot, I1'11 just take up 030
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ar.d meander that way generally to make sure that we intercept
our path so we don't end up west of the IM. We never did
intercept our tracks but there was the lunar module just as
we came up over the hill, abcout 300 meters ocut. Went right
ta it. We hac pretiy good pad built in. We had the traverse
tracks of the 1.2 kilometers out to Flag. We really didn't
have ary trouble. We had a set of tracks we could follow

back from either one.

There was never any feelirng that we were lost.

No.

We knew exactly where to go. You could see Smoky Mountain.
Until we came up over that ridge we never saw the LM.

Not once we ieft station 6.

Yes.

After we left station @, there was a crater we passed that
was very old, tired, subdued. It was rimless. It was ridged
at one end and it was very deep. It looked like & big sink

hole.
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It had a central crater in it that was elongated that sort
of locked like a bend. We did a 360 and Charlie sho% & pan

while we were geoing around in a circle.

Stetion 1C. They eliminated the soil mechanics on station 10
because we sémi—dug a trench up at station L - an explorstory

trench up there. B35o, they eliminated =hat one.

I did the double core at station 10.

Ko, Charlie, I &id the double core,

You did the double core while I was deing the penetrometer.

I did do the penetrometer worx there with the two-tenths cone,
the five-tenths cone all the way out 1o the deep core site.
Came back and then 4id two plates. Hothing cut of the ordi-

nary, the thing worked great.

When we got back to the LM, I didn't see any trouble with any

of the closeouts, did you?

Why don't you tell all abeut how you -

On EVA-1, I got one of the sample bags - the end of it where
it is thicK pliastic or teflon or whatever i1t is - stuck in
the seal. I couldn't get it Zocked. But when I cpeneéd itz

-

back up and saw what was happening, I just moved that bag
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baeck in., It ¢idn't leoox like the seal was damaged and it

locked right up.

GRC-2 - we put that vacuum sample in and most of the core
tupes, John's wiole bag. FReally packed It fuil and closes

it up. It closed without any problem.

By taking the bags back and dumping them in the SRCs, we
could get & lot more bags in. The bag that appeared tc he
full would generally fill up tke SEC. You did that a couple
of times, I think that's & good procedure because you'd do
a coup.e of things - vou save a bag that you don't need, and

you get the SRC fuil.

Furtherrnore, you get all that bag material out of there that
we never guite licked because seems like when you put it in
there with a full bag and you close that hatch, close the
1id on it, invariably some piece of tie SCB catches inside
the seal, and messes up the whole business. We used the
same procedure to haul up the ETYE and the bags end 1t secnmed
to work straightforward and ingress was ne problem. 1 think
it was station 8 where we lost the rear fender and that was
because I fell over it. I was comirg out to help you and I
wripped over the thing and it fell off. Avoid these fenders

if you can. Every time that wheel came off the grcund and
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(CONT'D)
rain. Dirt came over it, covered up the tattery cover, sand
the instrument panel so bad that you couldn't rezd the POWER
DOWH or PUWIR UP decals. When we got btace to the lunar mod-
ule, I brusicd off not only the camera, but the baticries and
the Instrument panecl as well. And thet made the problem of
dusting me and Charlie off even worse tco. We had a lot of

dust on top of our OF3s, had dust all over the place, auss

on the aelmet, dust around the neckring, what a mess.
DUXE Raining dust.

YOUNG Yeah., Tne message is don't trip over the fender., it didro't

bother us any apparently, but 1t sure was dusty.

LUKE Jo trouble with any of the transfer. We lcoaded all the TDags
"up, and jettisoned the pallet. The LTB came up easy, Johkn

vassed them irtc me and I'd pass them cn up-and pul them on

the I35 and then conn got in and closed ine hatch and turned

cff the waters as planned and repressed.

IVA 2 Post Activities. Cebin Hepress was nominal, PLES Re-
furbish was nominal, Rock Samples Stowage and Weighling was
Just as advertised in the checklisl. We did dry oul tne PGA

every nignt.
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YOUNG I'm not sure it dried very much.

DUKE No, it never did get real dry. The next morning we'd get up

and it'd still be damp, but it wasn't uncomfortable.

YOUNG On those evening meals we were eating everything that we
could get our hands on. Bure got hungry after a dsy out

there in the toolies.
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10.3 THIRD EVA

EVA 3 Prep. There again it was straightforward. I think it
was due to training. Man, I'm glad we trained as much as we
did on that. Although that was the worst training we did the
whole - I mean as far as keeping behind the power curve from
start to finish - that's just a miserable way to spend 3 or

4 hours. But it sure paid off. PGA Verification, straight-
forward; Cabin Depress straightforward; Egress, straightfor-
ward., By that time I think we were maybe 20 minutes shead
when we got out. That's probably why they let us do the EVA
longer. It was here when we got the UV camera pointings that
we had to move the UV camera and the first time that we moved
it to a place that they told us to move it to. Then there was
no wegy to get the = get between the UV camera and the strut to
work it so I had to move it back a little., We took some more
time to change the azimuth and here again it was still on a
slope that went down and it was impossible to get the thing
alined without really kicking it down in the earth on two legs
and leaving one leg almost out of the ground. And every time
we changed the azimath - it changed the whole alinement of it,
And they wanted to move the battery into the shade at this
point, which we did. Okay, and I guess 1 had 0 much trouble

with that every time that you had to do all the ETB stuff

every time.

EONRDENTIAL
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Yes. It was in my checklist, right?

And that's s good reason for having those operations in both
checklists. Because i1f one guy is operating the egulpment,
then the other guy's operating straightforward, like the EIB
which everybody's done. Then if anything goes wrong with the
equipment, then the guy who normally does it can sluff off and
you still haven't lost anything. Loadup was the same thing,
Between station & and 9, we lost the first SCB that fell off
my back and lodged between the rear fender and the frame. It
was full of samples but we didn't lose any. We didn't lose

it.
Yes, that was really lucky.

We'd have lost half a bag of rocks if that thing hadn't have

hung in there. Pure luck.

Really got to improve those SCB tie downs. HNot only because
you cculd lose the thing and lose the samples, but the way it
is right now, it's just hard to do. And it's not secure what

you're doing.

I like Charlie's idea of a shopping bag where you Just have
something with a strap on the side. Matter of fact we used
the regular S5CBs, if you Just had a strap on the side where

you eould stick your hand in and if the bag was just a little
H
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more rigid so it would stand up instead of lay down all the
time. You could carry that on the surizce, set 1t down Lecause

of bending the suit and do things like independent sampling.

Okay, I think the travel to 11 was just spectacular scenery
the whole way and you always felt like you were right down on
top of North Ray. In fact, I thought we were there when we
crossed that first blg rock that ended up to be station 13.

Locoked like it was - you could see it way up on the slope.

I thought we were up on the rim of it when we crossed that
first ridge short of station 13, I said, boy, and there's a
lot of boulders up there. As we got up to this ridge, there
was a whole lot of boulders as we climbed up this ridge and I
says, man, we're getting near the ridge, and they said you're
500 meters away. Oure encugh we were, We clinbed up over the

ridge and it almost looked like a second ring around Worth Ray.

Jo, Ken and T talked about this the cther day. There was a
ridge line north of Palmetto that came cut scuth of HNorth Ray
and came back arcund again and where we crossed back over here,

we started climbing again.

Well, it was a ray though, because it was Jjust like Schooner
Crater out at the Nevada test site, We were riding along in

this regolith and North Ray blocks would be sticking out, I
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mean big blocks 2 or 3 meters across, the top of them would be
sticking out of the regolith as we got over that ridge. And
it's Just very much like Schooner Crater where we had the big

blocks that were all mantled by that powdery regolith.

I think those-might have been blocks from Pslmetto, John,
those might have been because those were really mantled.

Really had fillet that locked like they were almost subdued.
But they could have been blocks from North Ray.

Except most North Ray blocks were not that well filleted,
And they weren't as rounded either, if I think about it.

Another unique part about that drive up there was that once we
got up past Palmetto, there was a total absence of sharp

craters. There were l-meter to Z-meter sized craters.

There was a real absence of craters and the Dlocks were gone.
Gone!

Yes, Just practically gone much less than 5 percent.

It was really like driving out in west Texas across some sand

dunes.

There were some pretty big down slopes going out there.
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Yes, out to north of Palmetto.

Yes, and as we climbed up the rim to North Ray 1t was really

a steep slope golng right up to the edge of the rim. OFf
course, the old Rover didn't notice it - just went right up

it. But, when we turned around and came back down it we really
noticed it. That's where we achieved Vmax and we achleved
another vmax when we were on the other side of Palmetto. I
felt a lot better about achieving Vmax down our tracks than I
did trying to set any going the cother way. We did 17 kilometers
coming down that hill for a short period of time. It doesn't
turn. It Just goes in a straight line no matter what you do

to 1t. And I don't recommend that at all. All I do is slow
down after that. You're just on & piece of mass that's going

along.

We combined station 11 and 12 and that gave us about an hour
up there. We did the 500 millimeter of the interior, of what
we could see of the interior of Horth Rey which was about, I
would imagine, halfway down the wall, maybe two-thirds. You
could not see the bottom. I wasn't going to get close enough
to see in because there was no way you could have gotten out
of there if you had fallen in. Well, anyway, I took the 500s
there and I was loocking back at Stone, I took those. I toock

some of Smokey, of the ray going up the flank. The Near

COMBIRENTIAL
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Polarimetric Photo they threw out beceuse we had a gnomon

faiiure. And that happened on EVA 2. We didn't mention that.
Charlie pulled it out of the bag and the leg stayed in itne bag.

I never thought the gnomon wouid fail., I really was surprised.
I figured what would happer was that it would bounce cut of

the bag and we'd never see it again.

3ut we did doc the Tar Polarimetric Photo and it worked. I
haven't seen the pictures but at least the filter worked like
it was supposed to and I took all the right settings. And I
let them xnow whether I was golng from right to left or eft
tc right. And I tock three partial pans up near where we
stopped the Rover. I moved North arcund the rim sbout 50 4o

60 meters snd took ancther series.

I guess we could have probably gotten down to the rim edge.
It was about a 10 or 15 degree slope down there and I really
wasn't too arnxious tc go down there and fall in that crater.

53¢ we stayed about 50 meters from the edge of that erater.

I bet you there were some big »locks in the boittom of that

arater, though. GSure would have liked to have seen that.

Yeal, I would have liked to haeve seen it.
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DUKE Did you ever go directly over it so you could see in the

bottom, Ken?

MATTINGLY Yes, there were some big Dlocks down there,

YOIRG And thas is & steep wall crazier too, becazuse L'm almoest sure
that that thing thet JTocks 1ike Telus cver on ong side has a

linear orientation in it. What I'm saying is the -

LU= The bliocks are disg'ointed but they're layed in therc.
TOUNG Yealh, they are lsyed in there _1xec outcorors.

FATTINGLY That's typiecal throughout. That crater irside didn't lock any
differert then 20 millicn other craters arourd the Mocn. They
all have that same cnaracteristic. And I don't know 1f that
is a sublayer tnat's being exposed or nci, but my impression

was tnat 14%'s not but that's the way the thning sori of sliumps.
YOURG L don't see how it could slumg uniformly like that.

BIATUTAGLY Welli, I tried to trace some of thoese I ecould see well with
binoculars and you couldn't trace a zontinucus layer. 'lThe
things bourced arpurd, but it fces 3% Plrst glance - Tt Zooks

Iike vhey've fallen irn strata.

YCOUIG These particular ones sure did.  Maybe Lhey are a layer that
I ¥ K N

got layed up there that zlumped back dowr together.

JEIDENTIAL




MATT_NGLY

YOUKG

MATTTIHGL

YOUNG

MATTZNGLY

DUKE

MATTINGLY

LUKE

DUKE

YOURG

DUKZ

10-103

It's still strange that they would end up in some kind cf

horizontal line.

Yeg, it's weird.

But, locking down in North Ray I had sbsclutely no sensation

of any strata.

Me either, me sither — except for that line of blocks.

South Rey had material in it that locked to me like it was in

place, but Korth Ray Just didn't.

We coulén't see inside South Ray except the upper part of the

southwest wall.

But, I really didr't spend & lot of time looking in those
craters. Because I thought pan camera pictures from right

straight overhesd have got to do better than T could do.

Yesh, that's great. 1 can't wait to see those.

Well, we sew the house-sized block. There was cne there.

Cculdn't keep Charlie away from it.

And it was a biggy, but it was Just & two~rock kreccia. And

some of the clasts were meter size. It was predominately

bhlack.
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I bet there was more than two.
Well, all I coulé see was twe, let me put it tast way.,
I never really would have loocked t06 see how many.

John saw a shadow cone on one section <f it that apparently

nad broken off.,
We got a picture of it.

And we got a nortn-emst-west sriis and got & sample which I

don't whether it is going <o show anything.
It's a good sast-west split, Charlie.
T took a flight line sterec cf the tning.

The trouble is that Charlie cculdn’t back away encugh to get
the whole thing in there. Did you pan up and down by any

chance.

I don't think so. I don't really remember.

Fal

T donn't remerber you doing that either, but if you bacxed away

too far he would have been over the edge of the down slcpe,

But we got some sample off it in place and got some of the

contact in the breccia, beth clasts.
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YOUNG That was a blg rock. There were some blg white rocks up north

of there we got.

JUXE "here was a huge white rock in the swale bpetween Smokey and

Jortn Ray that we didn't get to.

YOUNG We didn't go to, rignt?

LJKE This was the densest boulder field of the whole EVA.

YOUNG Right teitween Smokey and North Ray.

JUX= Kcrth Eay, but we never got over there. We started going up

there and 1t was Just a glistening white rock out there that
was very angular - looked like meybe it was 5 meters across.
And it lcoxked like one great big piece of crystalline rock to
me frcm & distance, But it could have been & brecciz. 3ut it
sure was angular and it was a biggie. But, we never did get
over there to sample it, which was tragic. Ckay, we did all
the regular sampling. We Lad some problem up there. John's
vags fell off and my bags fell off. We ended up wearing the
bags on our litile finger. We were carrying the bsags like
that and pulling them off. We probably wasted & few minutes
inderpendert semplirg. Then we gol organized and we started
sampling together and that was a good move. And the regolith

was very, very thin up there. You couldn't even rake the rake
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through it. It bent the tines on the rake. [t was only about

a centimeter or so thick and under that it was hard.

This is at Horth Ray?
Yes, on the rim.

Yes, what we ended up doing was I'd hold the rake and he'd
kick some stuff in to it and we ended up kicking encugh so we

could shake ocut a few samples.

We practiced that on the ground. T didn't imugine we'd ever

have to do that.

I didn't either but we sure did « because 1%t bent the tines

Just like 1t does in the training exercises down at the Cape.

11 was at station 13 we achieved VW“X there coming owver that
TN

rim - 17 kilometers and ! sure don't recommend that. Tt was

near the bottom of the slope and we had a straight path with

no blocks. T just took my hand off the brake; T didn't add

anything. DBut it must have been an awfully steep slape.

I think con the whole way I was underestimating slopes and

overestimating size of rocks and percentages for some reason.

Yes, T think 1 was too.
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DUKE I think that when they lock at &ll the traverse pictures that
we got on the way they'll see where I said was covered by
60 percent of the surface, it'll probebly end up being some-

thing like 40 percent., It was covered with cobble size.

13 was really a big boulder. We stopped at the big boulder -
when I say big, I mean L or 5 meters across. It was a breccia,
On the east side of it, it had some very strange holes in it
That looxed likxe drill holes to me. They were perfectly cir-
cular. They weren't vesicles and it just looxed like they
were bored cui of the thing and in only one side of the rock.

In fact it looked like it wes drilled out for blasting.
YOUNG Yes, that's what it locked like %o me too.
DUKE We got some pictures of that.
MATTINGZY Did you run anything inside it and see how dgep it was?

IUKE Jo. I started to do that with the pencil but the Rover was
sitting over there and I just didn't. 3But we did get a per-
manently shadowed sample out from under there. And that was

g true, permanently shadcwed sample.

YOURG Yes, Charlie got way back up under there and rno doubt in my
mind that it's a permanently shadowed sample. In the mean-

time, I %ock the PM readirg.
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feah, John was tangled up in the LPM cables.

Scratch, 14, 15, 16, 17.

Ten prime was out northwest of the ALIEF, 20 meters, or so.
And we got some nice crystalline samples there, plus 1t locked
like it was ejected from South Ray material but there were some

nice angular rocks we got.

Yes, We had the big rock bag on and I scooped up & big rock
at North Ray. And I got another big one, maybe 2 big ones at

10 prime. I think they're fully documented.

The crystal rocks that we found throughout, the whitlsh ones
had a sugary texture to them. And the crystals were big enough
t0 see crystals in them, meaning & couple of millimeters high,
some of them, There was just a light - various shades of gray,

I guess. There were no salt and peprner texture to the rocks.

You know on the bottom of that rock we turned over, | swear
that looked Jike quartz - that white crystal on the bottom of

that rock. I hate to say it but it sure lcoked like 1it.

1 think so.

The same old vitreous luster mashed quartz crystal - elther
that or white glass, one of the two, You could see rigtt

through it.
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Did you get a piece of it?

Uh, yean.

he rocks really locged a lot like earth rocks.

They really diﬂ, I sgree with ycu Charlie.

They didn't look like the typleal lunar volecaniec rocks.

in mosy every case where you wanted to see a fresh surface you

Fad to bang it to get it.

n 10 nrime we did =11 of what we did there, and we got a core

ags [ recall.
Yezn.

2t went pretiy smoothly and we were looking for some basaltic
rocks. We never found them, but we did Find some crystalliine
rocks. We scratched the Grand Prix, the LRV offlcad was nom-

inal, ard Jehn drove 1t on out to the parking =site.

I was surprised. I hit one rock that was really a hard crys-

talline roeck and it broke.

You hit some pretty hard there. Charlie, you hit them a ccuple
cf times there. Wiaen you didn't hit on a fracture surface, it

was pretty tough.
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It was tough. Yeah.
Were there lot of fragments flying around.
No, they Just pulverized, really.

Really surprised st the size of the chips we got cvery time.
I thought we were going to get 1little bitty chips and we ended

up with pretty good sized rocks.

Some nice fresh surfaces, too. Bugary Jocking, I found a
crystalline rock for John, for the IPM. It was about baseball
size and just fit right intc the bag and [ was really lucky to
do it. Tt was definitely crystalline rock, it was not a bhrec—
cia. Mad that sugary texture to it. 'The LFM stufl we sent

back, there sure were some funny readings on those things. I

don't koow what Palmer's going to do with that.

T don't know either, that's strange stuff. Almost every place
that we had put the 1PM was where there was clther a crater or
an o0ld subdued crater and maybe if those old ceraters were in
primaries, maybe Jjust the fact that you've got a real primary
whomping in there would change the magnetic field. I don't
know. There was hardly any place that we didn't put the LPM,
that wasn't a crater of some kind. Like at the big rock where

I put it up, I put it righl into the edge of the crater.

DBEIDENTIA
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UG There's just ro way cut. An old subdued crater., T:f'11
CNT'D)

2 OO

Fardiy show ur.

LUK Tne LEV SHTUP was ro preblem. Went as advertised. The 5WC,

Just lixe irn training. I tookx that dadgum thing of f ard Lrie:

131

to et it sloﬁly roll up and it slowly rclled up and was accut
2 feet long. 5So, 1 pulled it backx down again and when I pualled
it out again, it partia’ly ripped or the 1elt hand side. And
ther. T tried to let it roll up., I had a little bit better

luck witn it this time 1% came up about ch, a foct long. Tt
was aboubl 3 inches or 8o in diameter, so I just crushed it

with ry hards and stuck it in the bag and it went right Ir the
bag., We threw it in the 7B for traasfer up. Then I didn't
have arythirg else Lo do ther until John got the cosmic rays

done and we'll let nin valk abcut that.

YOUNG Zike Crarlie said, we didn't nave any trouble with the LRV
setup. We oppened it all up, pulled all the circulit bresxers
except for ilne AJX circuait bresker and AUX switch which we
pusnied in, but, we s2iil nad to dust it real good, and set up
the LCEU wiilh a olarkel folded over it, and z21. that wenil real
well. 'There was no problem assocliated with deirng that., Thre
Far UV carera cassette was the next to last thing we did. Whern
we went to get the Ccsmic Ray Experiment vack, I pickezZ it ur

and brought it arcund tc the MESA and pulled the lasti ring.
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YOUHRG The sirap that was nanging down from zhe nettom of 1%, the

{(conT')

nyion strap, was very much lixe the one in training. I grabbed

neld of it and gave a 1ittle pull and it didn't move. I gave
a harder pull and it 3idn't move, gave a real nard ouil arnd
tore out the boftiom of the nylon strep. 'thern Charlie came
over and helped me, we got the piiers out and put the pliers
or the bottom of it and gave 2 real hard pail with thas. And

ther it managed to start tc come out., Az soon as we broke it

lcose it was free and it came on ous.

DUKE I was holding the top part, the frame, and I was pulling and

John was pulling with the pliers on the bettem of i1,

CUHG If we hadrn't had thoce vilers we protably would still e thers,
That doesn't mean we wouldn't have brought Tbacsk the whole
thing. We could have Lrougnht tack the whole thing tut it weuld
have beern an additional thirg we'i had te thirk sbout stowing.

ZUKE 2ut that cover was hot. Thef was the only thing on the whole
EVAs that I touched arnd held onto that I could feel through
these gloves, 3y the time Soun zot through pulling that thing
odt of there I could feel the heat cn ry Tingers,

YOUNG Zet's just finish this up. Cosmic Hay Zxperiment stowage was

no problem. Retrieving the Far UV camera caszetie was a plece

of cake. And ingress, did you see ary vroplems wizh that?

EONRIDENTIAL
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No.

We had a lot of bags. The last bag we got up was the big rock
bag and let me just say one thing about that, Once, we got it
inside, we had too many rocks in the big rock-bag and we had
to reshuffle éome of them by hand. We had t> make the big

rock bag weight less than U5 pounds.

It weighed about 50 something and we tock two rocks out of it

and got it down to 40,

The main rock we had in there was that big Maehlberger rock

and one other one.
Watermelon size.

EVA 3 Post Activities. The repress was normal. Again we
tracked in a lot of dirt with us. Weighing and stowage was
normal. I don't remember any problems we had with stowing any

of the boxes.

We left ocur helmets on and broke out the sca . es. We started
tying dovm, Just like we're supposed to before the jettison
time. We weighed them and then we had to wait about 10 minutes

until they decided whether we could keep all the rocks.

One thing we did that was necessary, we had to get the weight

of the ISA down to 45 pounds 0 reach in and pull out
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the Muley rock to get a rock oub Irom underneath it. I thing
we took two rocks out of tnat bag, and put 'enm in s half-full
2CE to make the weight more balenced., 1 ended up touckhing =
rocx with my bare hands. I really didrn't plan tc do so. Thers
must be some stray hydrocarbon on those rocks that I touched.

They were big rocks,

We did a suit zoop checx, depressurized the cabin, and dumped

I could pry it Zoose,

i)

out the bag. I opered a hatch as soon &a

ard a lot of the dirt went over the side with it - but cer-

tainly, by no means a1l of The dirt. Ihne power up was nominal,

wasn't 1t Charlie?

We dldrn't do the P22, but otherwise, we just breezed righi on

through the launch prep.

Cne thing that I noticed, the Zerth was in the window, and so

was the navigation star. Which star was it?
Aitair.

Achernar,

Achernar?

Yes.

That's really a B, And it's right in thers. Where was Altaiz?

GONFHDENTIAL
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It was the Achernar.
Achernar.
Detent one.

It was in detént cne, and the torguing angles were small alter
the gravity aiine., It was really & good alinement, both of
them., I was really surprised to pe able tc see the star. We
didn't even turn tne lights cut in the cockpit. We put the
window shades up but we left the lights on in the cockpit and
had no trouble seeing the star. And the platform torgquing

angles were small,

The night before when I went %o bed, I locked to see how the
alinement was going to be and to see if 1 could see any stars.
1 and 3 were gray, 2 was a pretiy good detent, except the radar
antenna was there at the time but I could see something over
the “op. There was sometning white ir both L and & I don’'t
know if that was reflected Sun or not. I think it was
reflected Sun cff the steerzble antenna in detent 4. I den't

know what was in the other one but I thought those two detents

were useless, .
Two anrnd four?

Four and six.
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We had a couple data stars in those detents.

il

That's right.

So the next man that picks stars better think sbout those kind

of things.

Launch Preparaticon. We didn't have any problems.

No, we didn't. Everything went well.

Even though we were completely powered down, as soom as we
received the gtate vector, had the clock, and mission timer
started, we were right back in business. We checked the

T did the computer check, and we were already to go.

EPHEM®

We were way ahead. At liftoff minus 35, we held for 20 minutes.

The next thing was at liftoff minus 15, we had ahout 20 minutes

with nothing to do.

That's right, we sat there with helmets and gloves on.

We started a little bit early on the helmets and gloves because

of a wrist ring problem.

I'm glad we did, because we had a problem. Every time we put
the wrist rings on we didn't know if we were going to get them

an, and then once we got them on we didn't know if we could
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YOUNG get them off aguin., We knew we were going to get 'em off, but
(conT'T) '
it sure wasn't the normal eclick click, pusk pull. I think we

need some protection against dirt getting intc those wrist

locks.
MATTINGLY If you'd wrep a plece of tape arcund -

YOG I thaought about wrapping tape arourd it but would the tape

"

gtlck?

MATZIEGLY That gray tape would do it.

-

YOURG I'm nos sure 1% would stick in a vacuum very long. T think

vyou need scretning more than toxenism on that cover.

Tre systems were powered up, and the launch preparation was
neminal. Z'11l tell you what nappened o me cn the launch vrep.
About 3 mlinutes pricr tc launch as I was looking out the win-
dow and the Sun was bright overhead ry left eye started crying.
Z had <re window down all the way. I normally kept the window
up. For launch you want the window down. 1 couldn't see oud
of my leftu eye. It bhecams worse and worse, snd it was as bad
as it got just prior <o lasunch. It was really bad. T ciosed
ry left eye and it was tearing badly., I thirk Iz was just due

to the brightness.

DUKE So it made you like snowblind.
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Zike L had someshlrng

I Jast couldn's telieve 11, it was
in my eye. I'm slittin' there and | can’t sce cut ol my left

eye and we're going to Zaunck i £ rinates.

I couidn't believe it eitker. 1 locked over at him and he

looked 1ize both eoyes were oloseod.

'
L
=

well, =sherc was rothirg I could do sbout -, sure didr't
plan to abort the laurch Tor thaw, 2 hald rmy right eye, and

I was going vo fly it asing crne eye 17 @ had sc. 1 was golng

nyway. Tou coulda't Ply or it out the

o

]

te fly on instruments
window orn the grourd track withous really Teling v gocd shape.
We had at least five guidance systems and four differernt con-
trol modes going for us before 1 had to use my lefu eyve, sc I
felt pretty corfident. T thirk it's something you need to
think abous. LZocking out zhat brighs wirdow 211 the Zire with

a he'met on Zeaves your eyeballs with ro vrotezilon.
Jould you get ary relief by kholdirg wouy narnd un?

Yes, I put my nard over my eye and tnal relleved It. Charliie

couldn't figure out whast I was doirg.
1 thoughl you had scmething in your sye.

Sung.asses?

IFADENTIAL
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You don't want thet under the pressure helmet, because you
have to look inside the cockpit and you can't get 'em off.
That surface was some bright, and we were lcoking upslope.
We were locking up the rim of this creter. I don't know why
it didn't bother Charlie_over on his side, but it sure wes -

sure got to me,
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11.0 CeM CIRCUMLUNAR OFZRATICKS

MATTINGLY In general because 0F cur astered time line, due to the delay
in circularization, the eniire time line seemed io get
rejuggled. The vrimary activities and comments, I tainx we
had o addresé out of il this, are golng to be the way ycu
nandle that kind cof an cpersvicn ir real time, and what Is a

reascrable way tco do that,

The Cperation of the Spacecraft - I think the command moduie
is a real fine crne-man spacecraft in ortit. It's a pain in the
neck to fly a simulatcr in cre g. You're climbing over and
under things, but when you get in orbit it's muck mcre
efficieni for cne man tc cperate it in space than it is for
three men, And one of the mistakes I think we've made in our
planning is that we've assumed that with three men in there
you could really pursue parallel efforts and it didn't turn
cut to be tnat way at alXl. I had the feeling that thrcughout
the entire sclc cperation that T was getting more Flight Plan
operation dene with less fuss and bother than we did in any

tirme wken we had the extra people in ihere,

Wavigaticn, we scrutbed several cof thne P52s to save time, be-
cause the platform drifts were sc small that it just didn't

Justify taking tune time with it. And it weas during this




MATTINGLY period that we loocked al the scanning telescope and 1 kept

(CONY'D)
locking for stars on the back side. § Laae in mind the
Apollo 15 problem of not being able to recogniwe patterns.
And bthis ig where we pleked up the facl that when the ftele-
scope is out of focus you Jjust don't get enough light to
paint a star image. COnce you get it back into focus, the
star patterns become gquite obvious and it looks just like it
did in Earth orbit. It's an excellent device. And T think
we've already covered the fact thal Lhese things change their
fecus due to vibration or whatever il Is that allows Lhe jam
nuts to back off. The systems operation actually is no
problem. ne ground did it ali. The thinrg that we did difler-
ently, and I think bears comment is that for all the Flight
Flan objects, that were done on the front side of the Moon,
are within communications with the ground. We gave thne time
line responsibilities to the CAPCOM, and that gave me a chance
to 5it back and do whatever it was ! wanted to de. I0 1
wanted to get a drink of water, I c¢could do thst. If 1
wanted to look out the wipndow, I could do that. 1 didn't
have to Just sit there and stare 2t the cicck. T ccould tell
there was o big difference; I could reiax when T got AQE and
1 could stop staring at the clock, which iz your primary
activity any time you're running the responsibility for the

Flight Plan and the time line. And these guye on the ground

ONFIDENTIAL
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Just did a super Job of keeping us on step. They would call
ard suy it's time to Turn the per camera on and - would ust
float cver Lhere and filp it on. That way I could taxge the
Flight Plen and tage sbout 10 minutes cut of cscn rov and

look uheaz st what was goling <o kappen or the next rev and
get an outiizne in my head ci the taings that were coming and
tne sequernce of things. I had the proper pnase cf the experi-
ment checklist cut arnd I had the right flim magazines zd'acent
to the cameras. 1 wes really no problem to stay with the
time lire. The places it got tc be a Iittle bit slicky were

wken I didr't nave that luxury because we had altercd the

firally

I3

Flight. Flar. there were a coupie of revs wherc we
rescrted Lo taxing a blank plece cof paper and Henry read up

tc me the segucnce of cvents fcr.Lhe next L hecurs. I jouied
tnem dowr and we werked from there and that was sctuslly a

lot eagiecr than the tires woe tried Lo go tnrpugh ard alter

tne Fligh® Flan ard dclete the item in 99-_0 urd add scmec other
ivem. And gl the deletions turred cut to te Tzking up an

awiul ot of your Time.

We had the same probler in operallng sclo thet we had hefore.
It really dide't alleow adecuate time for taking time o go Lo
the bathroom and a few things like zthat. _Iradverzertly during

the develcoment o the Flight Flan we allowed things ftc crecn
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into the eat pericd. 'They lock innocucus when you write eat
period down and it shows gamma ray guiln step 1 or something,
and as long as there is some guy on the front side to give
you a call you can afford that. But when you're on the back
side and trying to eat, trying to mix your food, trying to
keep your eye on the clock and run this, it becomes az messy
thing. And we discussed this preflight and agreed that
since it had slipped in there we recognized that we weren't
going to make a big issue out of it - We'd go ahead and do
it this way. I would strongly recommend that eat periods be
exactly that - they have got to be sacred. This includes no
updates from the ground. We were continually getting Flight
Plan updates during the eat periods, which requires you to
read them back to the ground and you just can't talk back to
the ground and choke off the food bag ana do all these other

things at ocnce,

I found that the VOX circuit, which I never thought muen of

in the command module before, really worked great. That freed
two hands s0 you cun hold a pencil and = Flight Flan snd write
and read them back at the same time. 7T don't xnow now well it
came through cn the ground, cr how mucn clivping there might
have been but it scunded to me asz though the VOX circuit was
performing superbly. I Just turned it Lo maximum sensitivity

and left 1t there, I think I ran in YOX oclmeost the entire

SCONFIDENTIAL



MATTINGLY
(CONT'D)

SPEAKER

MATTINGLY

SPEAKER

MATTINGLY

11-5

period. It was not clear to me then why we altered the time
for the plane change. The flight plamners did sn ocutstanding
Job real time of giving me an outline of the items that were
coming up so that I could have some plan for it. We protected
against the yaw gimbal motor by going to the plane change
attitude then rolling 90 degrees for redundancy. This attitude
is a good redundancy mode for the middle gimbal direction, so

if you did lose it you wouldn't go into the gimbal lock region.

You did the plane change then a 90-degree roll?

Yes, that seemed like a very reasonable thing to do. No
preblem, a metter of retrimming the gimbals to make sure that
after ycu calculated cne angle that you retrimmed it again
before you let it off. Both the clirc burn and the plane change
had a larger attitude excursion than I would have anticipated.
They may be nominal. I would like to get the system guys to

explain.

Iz there a short burn logic?

Yes, what it tells me is that the gimbal angles we put in for
trims really weren't as smcoth as they could have heen.

Perhaps that's the normal response.
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The deployment of all the experiments secmed to ge norinelly.
The mass specs, as we'd already staled sisried nol indicaling
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showed that 1% was retracted tc a sofe

ranesuver.,

The mapping camera on its first retraction had shown

an excessive retraction time. We deleted severzl of the
extension retraction cyclies trying vo winimize Lhe prouleom,
Tnere wes one time when we got off and cperating in shis
open locp fashiorn where the Flignt Fian was being resd up

somewherc peitween 5 and 30 minutes shead of ine time thot i
maneuver operation was to be execuilcd. We onded up going to
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the EIM bey switches, and did not rermind
.

Jets for the 5IM bay cperation. I ngd the Zeeling tiast there

are two ways you can handle real-time Filight Flan changes.

One of them is Lo teil ithe flight crew we'd 1ike for you 1o
cuerate a particular cxveriment al a certaln time., And it
tne flight crew be responsible for cenfiguring it ard deing
iv all. The ctkher way is to have tho growa figure cul ocach

switen and each acilviity ithat kas to te done fust iixe you

would the rncormal Flight Plarn and resd Lhoso up Lo youd one at

& time. Ard ither, let ther tear the reuy Lada

12 rmixed modo.,
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The grcound rever aad sufficient time to worx ahead so they
were reading me detasiled steps they nadn't nad a chance to
verify that something wasn't left cut. They left you alcne

in the sense that you had all the data that you needed to do
the jor when, in fact you really had to go back and scrutinize
the procedures that were read up because no one else had had
& chance to verify them either. They were sort of waiting for
me te cross citeck it and as you get a little tireder ycu

start thinking, welX, they've done it. And this cone time I

Anow we caught curseives off guard.

Well, if you are golng to caill the date up to a single crew-
man a shert time pefore ne has to execute it; he dcesn't have
time %o thinn it through and make sure you've dcne the right

thing.

dow, ry whole therme on real-time Flight Plens are that we
certainly did a lot of it. I guess I'm against revemping and
reoraering your priorities, burns, and trying to optimize
things., It seemed 1o me that we spend monihs and montns
buiiding a Flight Plan to go fly. We try to screen it and
maxe sure that maneuvers don't go intc gimbal lock, and that
you have suffieient time to get tc the new attitude and really

thought of aXl the things that go wrong. Then you go and do
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&1l this thirking on the spur of the moment. i scepn to me

the chanece of deing 1t wreong s s¢ zuch grosior
of getting slightly optimum data you probably are golng to
mess something up. I weould I'eel much more cormforiablc wher
we discussed this preflight, thet If you ever get venind ihe
time line, we should drop what it was that We missed and
press on with the rest of the time line 5o Lhat everytody
krocws where we'lre going and in wnich Zirecticn snd why we do
the things you have practiced ard krow now to do them. Arnd
we did not do that and I hope alllthe date works out. wWe'll

Just have to wailt and see when it gets back.

I sgree with you, Ken.

I reglly feel streng that once o Flight Flan is writtern down
it shouldn't be changed. 1 just don't think the science
peopie should be allowed to rede the whele thing. I don't
krow what they were deing it for, bul I just don't thirk we

cugnt tc éc thai. That's =sking for trouonlo,

To me zhat's the time whern you're Iikely =o¢ exiend ihe mappi

camora, while the door is s£iill aopen and like that,
You get i a nurrsy and you need to get ithe capers on and you
rit the swiseh and you forget ail about that deer that's

covered or scmething. I felt uncomfortable from that aspect

before. I didn't often get far enougk shead that I felt Zike

p.. A, A e . S N R
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We crammed the bistatic rader arcund and I think many of our
problems were caused by regrouping. The ground knew that we
were goling to cut the mission a day short and tried to get

all their major cbjectives in 1 day less,

It was all supposed to stay the same and they were knocking

a day off the end period.

But we didn't. We rewrote the whole thing. Apparently some
science priority team got together and redid the whele business.
Because that's the way it wag coming up %o uz. That's the
only thing I could think cof thet was going or down there and
that Is hazardous. As a matter of fzct, on landing day when
we were 6 hours tehind they didn't do that. They just picked
up 6 hours later and tock the Flight Plan from “hat poirt cn.
I knew wnere we were and what we were doing. I went back

and I started at the nominal landing time. I went back to see
winat things we had missed and by the time I went To bed I nad
picked up and done everything that was to be done on the three
reves that we 4didr't do, except track the IM with the sextant,
and thai meant maneuvering. But all the rest of the photog-
rathy and experiments, I went back and picked up. Ko, there

was cne exception and that was the photcographs cof the Mcon and
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procedures, the commurnicetions loop could have gettern messed
up, in that scmebody has to transcribe the procedures, scmebody
has to check them over and pass them to the CAPCCM ard then

le kas to read thnem up to us., 'lher, Charlie is “tnere standing,
ir the ¥, in his skivvies, copying those things down ang T'm
copying them dewn arnd we may have misread some of tne things
thal they gave us. And thern, of course, in our execution of
them we could have made a mistake. 1 rea’ly had sericus
risgivings avtoul doing something that we hadin't practiced.

We practice g1 the things that constitute abort-type
sivuaticns lixe Apolleo 13. We practice a contingency checz-
lisw. 3But we rever practiced the phasze of ‘ump around, anc

grab hore and there for M Jett. [ was real nervous szoout

being sble To o that right.

Iv ended up we didn't gel to bed any earlier than 1f we had
Jettiscned it right at that day. L1t caused about two or

three times mere worx the next day. OFf course thnat cught

te wora, but it's orly goling to work 1f sormebedy cn the

grouw.d nasz time encugh to go cver and rurn through the complete
thirg ord tc ond in the simulater and make sure kis base 1s
right wher ne s<arts and his base Is right wher he ends.

Then, he gets the procedures written right and there's a lot
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of changes that you have to make to do that sort of thing
right. We practiced LM Jett a lot of times., Ana 1t always

worked.

In that respect, we should have leil you getl Lirsd that day

and kept going instead of shutting down.
I think so.
I would have sure felt better.

It turned out that we got Lo bed lsater than if we'd gene ahead
and jettisoned it. We had more work to do the next day and

I never felt like I was on top of whet wus nappening.

Nobady talked about that much after we vpulied all the breakers
and while we were walting cn that we were doing the same

thing we would have been doing anyway.

How you had a plan to store all that stuf! in this corder.
But you can't do it because you have to review each item

you have fo stow and see how many of these things you need

BEON

FIDENTAL
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to use tecmorrocw. And can we get therm in places that are

easy to get to,

As far as the 5IM bpay operavicn was ccneerned, the ground
did it all and 1 jus® responded to their commands and wast
1little I know about the experiment operation is what the
ground told me, sc T'mﬁnot goling to comrmernt on any cf that,
Cim Light Pnotography, 1'm goirng to comment on that right

row only fio the extent that says how we performed i+, The
dim 1ight vhotography that we did do was asccomplisned Just
exactly like the PI wanted it. Mucn to my dismay, we 4id

twe solar corcna sunrise sequences. 1 used the tape recorder
courtdown for both cof these arnd for the zodiacsl light. They
really werked out super. The countdewn tape would come up
the sunrige and say turn the camera off at sunrise, There
would be the cld Sun, and I think we go't &1l that dene.
Trere's one section in the zodiacal 1light sequence where it
was changing every 10 scconds, We were taking two expesure:,
changing tne filter, zni changing the =xpesure setiing. 1
dropred ry nand off the filfter cor scmething ard lost track

of where it was., 1 ended up having o skiop two exposures.




Tnat's noted Irnomy exporimornt cheexiinn. 0 tmink e |

cover Sthat _sler. 'The conc_usion o0 o oLos i Coiat

the polinting Targeots for zach o Tos Qi Zigsh Corsmoos

T thkinzg Iz os ogood thing.  One tive we

polalbing v s diflerent dlrection. 1L

naf harpened was thnat they had changed thelr mind on what

whey had wanted o taze a nicture o, Bul oo oa rale,

Lomnew T oyul o pointing in

Aalways Tell vory comforiable urnd

Lhe righty dirvection Dogausce o ocould verd ngalnst ths

s

patterns.

T dide't truast the Tight shic g cronsd Ane Rhoed D7 tmed oy
carcra and covsoguently 1 odarkercd the sooooorelt conuletely

for =211 2dir lighs and phoito zosusnces in Zunsr wroit, How,

we did some on the way horme with the dumn Sogaor
we o oa ccounle of lighis or in Lhe 222 “Tainlights that

Char_ie ecould uvae to read the cacosxliow., 111 wro ones

dl4d I _unazar oroit

did =ntive vy oo

The operation of thcse tnings Inovhe dard Lo oreatly ono

problem et all. The mugarines uion were roeor

dowr. in roal sire ss far as, wnizh

B T [P R
WO W T LI RO QPO . 1 kAo

i the ecxporiments checxliat. T think vian veaily covers




MATTINGLY
(CORT'D)

11-15

all the comments that are necessary tc ke said about this

zodiacal lignt, sclar corona, gzlactic light, Gum Nebkula,

Attitude excursicrs during the CMC free pericds were
recorded. There was one set of pictures that recuired =
free controel ﬁode znd I missed that snd ieft it in auto,
but I knew that as socon as 1t started. firished the
sequence =rd | did not see sny engine flashes, so I believe
the data is correct. That experiment is roted in this

checkliat alzo.

Larthshine - I dor't think we did that one Jjustice. Huch

o my surprise, when we first geot Lo the XMoon, locking at
“he Mcon with =2 nearly full Earth, earthshine, ycu could
really see ar awful lot of detail. I nad always wondered

1T earthshine photography was worth the effort., Had we

done 1% on day 1, I'd nave nc suestlon that we'd have _earned
an aw 1l lct about features that arc on the western limbk of
the Mocr, which we'll never get a chance to photograpn in
sunlight duricg Avcllc. »ach <cay the fezatures beocame less
and less sharn. That was the reason that afiter PDI day
wanted to run that strip off, because I could zlready detect
trhe difference in the eartashine sensitlivity from the

previous nignt. I% was scrubbed and [ tried to get 11 in
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pushed back in priorities. When we did wet around to it i'm

nol sure that we really picked up very much at 211, That's
4 shame because there really were some interesting thing:

to be seen back there. You cvould ses the culer rings of
Orientale. You could see the Mare Rille between two of the
rings. You could see the radial fractures, you cculd see
some of the radial ejecta paiterns. Ti was really a beauti-
ful thing. T would suggest that if Apollo 17 has & chance
to look at the Foon with reaily full Earth Lhat they really

should expend a magazine and take a full strin back there,

Y FPhotography was accomplished primarily transluanar and
transearth. We did some in lunwr orbit. We Look scre
pletures of the Descartes formation in U¥., I specded up
the times and centered around the Descunrtes light material.

When Y say Descartes, in this case, 1'm t=zlxing about the
erater Descartes and the light matericl tnuot iz Just toe the

north of it.

Skylab Corntaminstion Photography w serubbed ir lunar orbit.

Grbital Seience Fhotography, I toeorn as ooy 2P too strips
as T could. Just having reviewed Sthem, it appears that the

prints I was loocking at are accurate. OCur exrposure settings
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were rather poor. We did not expose all of our film. We
only had one rcll of film that was available for crew option
photography. That was magazine Vietor, I kept trying to
pace myself on that, and save it, I figured that we had
160 exposures to last us 6 days at the Moon. And I kept
trying to ration myself instead of taking & whole bunch of
pictures the first time T saw something. As it turned out,
we ended up at the end shooting it up just to finish it off.
Not only did we spend as much time in lunar orbit, but a

iot of the time when we could have been taking photographs
out the window we were copying and executing the Flight Plan
updates, which 1s really dead time. 'That's wasted time in

lunar orbit.

I did a lot of work with the binoculars. 1 compared the
binoculars and the monocular by using one against the other -
ty trying to cobserve, binocculars by just putting my hand
over one of Llhe barrels. Ten-power binoculars are, in my
cpinion, about the maximum magnification that a man can

hand hold. I found that to really see resolution I had to
lay one end of it up against the window in order to stabilize
the optics, to keep them from bouncing around. T really

felt like the binccular size was proper. Tt would be nice

to have a wider view on them, because target acquisition
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MATTINGLY was & little difficult at times until you zearn hew to do it.,
(CORT'D)
You'd lock out &nd see o fewiure ia yoor dunaidsa fiels of
view, ther you'd wart to lcok at it with the ninoculars.
The field of view with the btincculars was so small that it
was hard to Zind the sezuence of patzerns that wouls lead
you intc the small sree you waznted to fock at, Or worse yed,
you'd want tc see something ir there, then you'd look out-

side and try to put it intoc the perspective, and sgain iz

was kind of difficult kecaadse cf the small Tield ol view.

The binoccular small size meant that you could sticx your
kead up in the corner of the window ard lock at it. 1
really don't think you could nandle much larger., I found
<hat the Hasselblad with a 250 lenzs on it was reaily oo

hig to get petween my eyeball and the window and see most

¢ the things I was locking at.

The SIM bay attitude that you fly, window 5 gzenerally,
inziudes the nadir, but nct in the middle of the window,
it's over in the corner. And for zll the things yvou'd like
to do you really feel like you're corsmped Locking out of
window 5. You gev a orick in you nesk, Window 32 is 2 good

one for iooking away Trom the nadir and towsrds the horizon.

Got & gocd lecck at the northern part of the horizZon tecause

GONHDENTIAL
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when I was awake we were generally in plus-X forward in
3IM bay sttitude. I cculd see up tc the north very nicely.
I had very few chances tc look to the scuth of the grounad
track, because that was always when we were minus-¥, and
that generally meant thac we were in a sleep pericd. 5o
we didn't see nearly as much to the scuth cf the ground

track as we had anticipated.

The overlays that are in the flight data file, used for
preparations of the visual targets and coverlays that you

put on the maps to see what your field of view is from

each window, turned out to be surprisingly close. We
questioned that they were perhaps tco small, that they had
assumed an eye positioned too far back from the window.

But ir reality I actually had the feeling you had to decrease
the overlay for window 5. Window 3 was probably about correct.

Window 4 is much larger than is useful.

We took the gegenschein. Took a sequence of photos at the
entisolar peint, the midway peint and the mebile point., 2dd
that twice, If the star charts are right aboui where to
point, we were, in fact, pointing in the right direction.
The long exposures should show anytaing taat happens to be

out there.
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if you look down-Sun at it you had =z lignter spot in the sky.

I looked out and saw the same thing. I think if we nad taken
densitometry photography of that ares we'd have founa that
there was a ]ittle bright spot locking directly down the water
dump. That may, or may not have any bearing on the gegenschein,

but I think it's similar phenomenon and cught to be considered.

One more thing about the bincculars, several times I kept
trying to compare binccular and menocular vision and I could
never find a discrete test wherein I could say the binocular
saw things that you couldn't see with monccular vision. But

I always had the feeling that I saw a fuller picture, and

that there was more information, and that I saw more tnings
when I looked through binocular vision. Several times through
the mission I found that I got my fingers on the lens, or
something, and I'd pick it up later and one of them would be in
focus and one of the lenses would be cut. I felt like thle
plecture was missing. I1'd start sgquinting with one eye, or

the other, and find that I had a bad lens. 1'd clean it off
and all of a sudden everything was Leitter again. Once I
finally got the lenses cleaned off, and realized you had to
work on it, and once 1 had adjusted tne binocular I really

didn't have to mess with the focus again.
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MATTINGLY Plane Change 1 was essentially & nominal burn. There was no

(CONT'D}

problem with it. Comm was good. In fact the communications
throughout the whole period were excellent. Supporting
lift-off maneuvers were a piece of cake. We tracked the
landing site landmark. .We never did try to track the IM
itself. I saw a glint of sunlight off of something bright.
Sort of like the kind of a reflection you'd see from a wave
out over the ocean. One time when I was looking with the
binceculars, at the landing area, I believe I saw the glint
off of the IM or maybe the ALSEP. And, another time I saw a
glint over on the flanks of Stone Mountain. Right after that,
Kank said that was in fact where the Rover was. It was
nothing I could identify or pinpeint, but it was a flash of
sunlight reflected off of something that looked entirely
unlike any other features that you see around the Moon.

As far as looking for the LM or the Rover or anything like
that in 10-power optics I think it's really a waste of time

and should never be pursued,

Rest and Eat Periods - rest pericds are really okay, but the
eat periods were continually being violated with Flight Plan
updates of one form or ancther. It turned out that my
favorite experiment in orbital science was the bistatic
radar. That meant the ground couldn't talk to me for an

hour and a half. I had & chance then to go to the bathroom,
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eat dinner, and get an exercise period or lock at the Flight
Plan. I think you really need those kind of pericds every

now and then throughout the day.

TPI Backup we talked about in the rendezvous portiom.
Midcourse backups were completely nominsl and right down

sequence.

There are a couple of items I noticed in the Flight Plan
leading up to the rendezvous point. First of all, we chose
several photo targets and visual targets that were too far

off the ground track to be appropriate. The photo targets

may well turn out to have value tsken near the horizon.
They're hard to reach from the SIM bay attitude. The

visual target, to be useful, really ought to be confined to
those things that can be done within probably a 30° cone of
the spacecraft nadir. The targets again will be biased
toward the side that SIM bay will support. Because of

the SIM bay attitude, you generally don't have & chance to
look straight down and you can't use the full 2 minutes from
plus or minus 45 degrees elevation, even when you fly directly
cver the target. Generally, you end up getting about a minute
or a minute and a gquarter, because of the 3IM bay acquisition
problem. You elther see it early and you get to look at it

a long time before it gets close enough to see, or, you fly
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over it and then you lose scme time due to target acquisition,
and the target is at best viewing peosition when you first
see it and you may not recognize it unless you're really on
top of the patterns that come in with it. I found that one
of the tnings that saved me =& great deal of time in doing
the wvisuzl strips, and in just genersl operation with the
phote targets and so forth around the lunar surface, was the
rather large amount of time we spent preflight, learning the
ground track and leernirg the significant features every 10°
across it. This really paid off, in that you could Just
walk over to the window look cutside, and you knew waere you
were. CThat wculd give you a good handle on where to pick up
the cameras, how to set ihem, and what you ought to do with
i1t. I think you can waste a lot of time trying To cross
check bevween a map if you don't have that kind of familiarity
with it.

A couple of times during the mission we recalled that we had
a hign O2 flow. Invariably it turned out that we had the
sult eircult return screen cleogged up again. I cleaned that
thing off every night, and I was forever pullirg cff just
piles of Junk. It would take me L or 5 passes witn *he tape
to pick off the screen on the main ones. When we went out

and “ocked at the screens on each of the individual hcses

there was always & lot of material in 1t. This was true even
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MATTINGLY before the LM came back and brought all of its dust and

{CONT'D)

dirt with it. This was true of just plain ©0ld spacecraft

particles, little nuts and Just little pieces of debris.

The use of visual targets at the subsolar point is probably
e mistake inluse of time, in that you Just can't see very
much, One of the things that bothered me a great deal the
first two days in lunar orbit was the intense brilliance of
the sunlight. I generally ended up with rather sore eyes
or just tired eyes at the end of both the first and second
days. I tried to wear the sunglasses but the problem you
run intc for locking inside you need to take them off. You
want to pick up a set of binoculars and lock at a detail,
now you have te take the sunglasses off. The nuisance of
handling one more thing between your eye and what you're
trying to see convinced me to do it with my naked eyeball and
grin and bear it. I never had anything happen to my visual
acuity as & result of this, but it was a real annoyance

having your eyes get so tired. After & couple days it

seemed toc me that my eyes had acclimated to the situation and

it didn't bother them anymore. Someone really needs to think

gbout the fact that this is going to happen to you. If there
was some way of covering the windows so that you can look

outside and not be fighting the sunlight, and at the same
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MATTINGLY time use your naked eye inside, I think that would be a
(CONT'D)
big help. And I would delete all visual sublects except of a
very specialized nature in the vicinity of 30 degrees either
side of the subsolar point. Because the features are so

badly washed ocut and it's Jjust a toll on your eyeballs to

lock at it.

When I changed the lithium hydroxide canister at 144:50, it
wag the first time I noticed that we had a swollen canister.
It was Just slightly sticky. Later in the flight we had one
thet was extremely difficult to get out and we'll discuss
that vhen we get to that point. But the first one was
1hk:50 where it was slightly swollen, but that was one I

Jettisoned in the IM.

The VHF communications with the IM, I think we commented on
earlier as heing pretty cutstanding. I could hear the IM
comm right up through landing and through T1. Part of their
comments were going on with the checklist and so forth

following T1.

The tape recorder we had talked about using it for these time
sequences., UOne of the problems that had been raised on
previcus flights was the ldea that the tape recorder seemed to

run at nonuniform speeds and things that were recorded on
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MATTINGLY +the ground didn't sound right when they got in the sir. So,

{CONT'D)

I made the decision to do our tape recording for the time
sequences in flight instead of on the ground, then, whatever
biases we had due to being inflight would be the same that
the recording end the p;ayback would be the same. It

turned cut that there weren't any differences they could
find. The tape recorder seemed to be very stable as long as
you Velcrced it down and left it sitting somewhere. But if
you picked it up in your hand and shook it, or did anything
with it, why you could hesr the speed change. This was par-
ticularly noticeable when playing music, If you were touching
it, Jjust trying to held it in your hand, it would cause the
speed to oscillate. I ran several checks against the clock.
In one 15-minute check, it was off }ust about 1 second, which
T thought was pretty repeatable, so I continued to use it.
Some time during the mission we found that we could not
depress the little red button on the Sony recorder to make

a recording. I was going to record some RCS sounds while

I was in lunar orbit. I went to do this and was unable to
get the button to depress. It had worked during the trans-
lunar coast beceuse that's when I made my solar corona and
Zodiacal light tapes. During transearth coast I noticed

that once again it was working. There must have been or must

be some foreign particles floating around inside the tape

recorder, gﬁﬁffﬁgqiﬁg?ﬁﬁ&Q@}{:cﬁ“
&?;-*'-;{;- S S LA
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The vatteries on the tape recorder lasted much longer than I
would have anticipsted. We have one that seemed to last for
only uwo tapes. And it really sounded terrible, like it
needed to be changed. I subsegquently played six tapes on
one battery. I changed the battery not because it wasn't
working, but because it was coming up on one of the low
light level passes and I wanted to have a fresh battery in
there to make sure I hadn't Jeopardized the timing of it
someway. I found that the number of batteries we carried
vas far meore than sufficient. I wouldn't cut any off, but
it was certainly enough. I had suspected preflight that
there wouldn't be enough. I played all of the tapes in
flight at least twice and probably half ¢f them another time
around. We used probably half the batteries.

The next item was on the landmark, F2, I think, that I
tracked on rendezvous day. I was given & crater in

Mare Smythii. The crater was so large that it seemed o me
it was an inappropriate target to be tracking for landmark
correlaetion, so, I selected & small feature on the northern
rim, which shows up marginelly in the sextant photography.

I vas marking on one small feature on the northern rim of the

crater rather than on the center of the crater itself,.
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12.0 LIF7-0FF, RENDIZVOUS, AND DOCKING

YOUNG Lift-c?f was nominal. Tke pitchover was on time and we flew
the most beautiful orofile I ever saw. Shutdown was on time.

There was cne thing that we did differently.
DUKE We closed the main shutoff in system L before ascent.

YOUNG Before we turned on the ascent feed, the main shutoff in
system A was cloged. Wnhen we got into orbit, we used system B
and crossfeed, which effectively gave us two systems. It
worked beautifulily. I never had any doubt that this rascal
was goling to work properly. The control system 1s just a
champ., The insertion was nominal, I forget what the residuals

were, but there was nothing to trim.
DUXE l.ess than 1.

YOUNG Two feet a second znd asked for 10 up. We pitched up and
locked on to the spacecraft a lot sconer than I thought we
woculd., We were about 150 miles out. They redid that table
in the time line. Charlie saw the command and service module
in reflected surlight first. This was right afteor we citched

up, which must have keen 2 or 3 minutes after insertiorn.
LCUXE We inserted 170 miles behind and ciosing at u4g2.

YOUNG By the time we were at 150, Chearlie saw that star oul the

window. It turned out tc be the ccormand and service wmodule.
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YOUNG
{CONT'D)

LUKE

YOUNG

DUKE

YCURG

DUKE

I could not see it through the COAS., If I moved to the side
of the COAS, after we had radar locked on, he was right in
the middle. I was glad to get that data point, because
everybody had been asking, can you gee him in the reflected
sunlight? And I answered, "Yes, I can see him at 150 miles."
We kept an eye on him until he went into darkness. That's a

good way tc be able to check the state vector and meke sure

you don't have s bent radar.

Once we got locked on the PGNCS needles, the 50/18 needles,
the AGS needles, the radar needles were centered. I forget

how meny marks we ended up with but it was about 25,

It was a lot more marks than we needed. In fact, they said

ve could proceed if we wanted to.

So we did, 2 minutes early.

Twe minutes eariy. The TPI sclution for the PGHNCS is the one
we burned., I forget what the numbers were, but it was right

down the itrack.

We lost radar locx when we did the burn., It was right a%t the
edge of the limit, and when we 1it the engine, we lost radar
lock. Until that time, we hadn't lost lock. And of course,

all we 4id was call up F35 end reacaguire. When it changed

c%igi*rﬁllElIZFEEENET]iﬁ\l.
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DUKE the W matrix in P3%, I either hit the enter button too fast

(CONT'D)
or hit another button, and the W metrix didn't get changed.
When I called it up again to look at it, it was the same as
it was before TPI. I redid it and that resulted in our
getting a few less marks for the first midcourse. I think
it was 5 as opposed to 7. Five is adequate. A1l the TPI
solutions agreed perfectly. Our onboard TPIg end the ground
agreed within a couple of feet per second, so we decided to
turn the PGNCS. At the first midecourse in sll three axes,
the biggest cne was 0.9, We burned the first midcourse on
the PGNCS, and there was no disagreement between us and the
command and service module. On the second mideourse, the
numbers were so small that we shouldr't have burned, but we
went ahead and burned them anyway. I would think that it
wouldn't be that smart, but maybe it was. I did nct maxe a
line of sight correction until we were at T0Q0 feet. Beauti-
ful targeting. I probably could have waited until I was
closer in than that, but I didn't reaily feel too gocd about
it. The braking velocity was 29 feet a second and that's
exactly what it was. Line of sight ccntrol was just beautiful
all the way in, and what the needles were saying agreed very
vell with what was happening on the lunar module untii we
were close in. Then as you noticed, we went out to the ncrth

about TC or 80 feet and brought it back in. When we were
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DUKE
(CONT'D)

GONFIDENHAL:

about 600 feet out, I could see down the side of the service
module, so I knew we were out just & little to the side. As
opposed to the ususl Kamikaze brake that I usually make, we
kept It very conservative.  We talked about that before the
mission. We decided thaﬁ we would always keep the braking
within something that the command and service module could

do. This means that, contrary to the braking gates that we
use in the IM, you sort of have to lead them. In other words,
at the range that you want to be at, you almost have to be

at the braking velocity to give the command and service module
a fighting chance in case it has to do it. I never had any
doubt that we would do it all ourselves because that machine
was working so beasutifully. We Just closed in and it was so
good I wanted to do it again. It was really slick. Af;er
you finished your maneuver, they wanted us to do the 360-degree
yaw. We talked them out of that because I was already in
position, and all T had to do was the 360 yaw. We did that
first and then you did your pitchover to the attitude where
we took the pictures of the bubbles on the command and service
module, You did the roll over and then went to the docking
attitude. 1 think that the 16-millimeter camera doesn't really
reflect on those bubbles to well, unless somebody studies it

very carefully. There were sure a lot of bubbles out there

CONFIDENTIAL
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on the thermal coat and on the surface. Then we went to the

docking attitude and came in and docked,.

PGNCE and AGE were in perfect sagreement. The nav was beauti-

ful. We'll get the numbers for this at a later time,

The things that I did differently on the command module side,
as it turned out, didn't really have any effect on the ren-
dezvous. Because of the concern for the glitch in the IMU,

we did all the attitude maneuvers for all the attitude controls
in the SCS, and the navigation was being done by the CMC TMU.
They worked those procedures out, we talked about them, and

I wrote down some noteg that Stu gave to me. It was a very
straightforward thing. It was very similar to the way we
would handle a no-IMU rendezvous. We had practiced that kind
of thing, and the only thing that was different was when you
needed to know a precise angle, we only had to go to the TMU
and fly to that angle. So you had the precision but you used
the procedures that we had gone through on some of these failed
IMU malfunctions. 8o it turned out that we could draw on
background experience, and it worked out real nicely. We got

a lot of marks. I had 20 and 22 marks prior to TPI. I really
thought I was going to pick you up at insertion. T think with-

out a better state vector I wasn't going to find them. You'd
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MATTINGLY never find it in the telescope. With the sextant, I think I
(CONT'D) _
would have seen you at insertion with the Sun angle, had you
been in the field of view. I'm not at all sure I could have
tracked it because the auto optics'chatter was just enough to
make it difficult to track. And I kept searching but I never
did find it. There was a little dot near the middle of the
sextant, which apparently was part of the sextant optics, and
I tracked that guy for a while. I was sure being super because

it was always in the center, no matter what I d4id. This is

before you did your tweak. And then I caught it.

YOUNG While we were sitting up before we got into orbit, we heard

the VHF radar lockup. Were you locking on us?
MATTINGLY T talked to you on VHF.
YOUNG But we heard the tone; I forget where it was.
MATTINGLY Before we got into orbit?

YOUNG Yes.

MATTINGLY Yes, I locked up on you just prior to the insertion. I gave
it a try, nct anticipating any success. You were chattering
and I figured I'd just do it for drill, and it locked up. I

blocked the inputs until I received a comparison with your

SN A ﬁ‘q-wvrge.v -
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MATTINGLY radar. But it had been correct. And you didn’'t stop talking.
(CONT'D)
You were talking in the middle of my lockup tone.

YOUNG I know it.

MATTINGLY I didn't think it would work, and it worked just super.

YOUNG 1 was really surprised.

MATTINGLY And the correlation between the VHF and the radar I thought

was amazing.

YOUNG Yes, it was really beautiful.

MATTINGLY Everything on my side was just better than 've ever seen it
in a simulator, I received a state vector from the ground,
and as soon as you moved into the darkness, I picked you up
in the sextant. It was a flashing light. | noticed T didn't
pick you up in the telescope until I had you in the sextant
at 100 miles. 1 picked your flashing light up in the telescope
at 70 miles. And that was the first time I'd been able to

recognize it in the telescope as being your bheanm.

YOUNG That 0ld LOO-mile beacon is pretty good.

MATTINGILY With the sextant, it was just beautiful. It's like a star.

And at 50 miles, 1 had the Earth in there along with you and
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MATTINGLY it still showed up nicely, even though the Earth was right in
(CONT'D)
the field of view, which some people had worried about. I

had 10 a2nd 13 marks for the midcourse 1.
YOUNG Yours was better than ours.

MATTINGTY Everything was working sc well that the marks were just pour-
ing in. And I made a correlation of the boresight between
the telescope and the sextant and where you beoresighted. In
the telegcope, you were located at the bottom and about one
line at the bettom cf the crosshair pattern of the sextant
and about one line width to the right. And I thought that

was super agreement between those two instruments.
SPEAKER Something less than 0.2 of a degree.

YOUAG Yes, T think down at the botteom is 0.1.

MATTINGLY It really surprised me how well it worked. And everytning
else we did on the rendezvous itself was nominal. Docxing -
We got ocut of syne with curselves on this tusiness of taking
the photo sequence. I think we really did the right sequence,
taking you first. I got the iImpression that both you ard the
ground were getting very impatient about getting started on
docking, and it had been my plan before flight, my stated

intention, that 15 minutes hefore darkness I was going to
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start my appreach. I would do the photos and all that up
antil that point. And then 1t seemed like everybody thought

I was being superconservative, but I had 29 minutes pefore
darkress and everybody was getting ginchy that I wasn't making

the epproach.

I thought we made our approach right away.

I guess I wasn't concerned about the approach in the dark
after a previous experience. There was no reascn to waste
gas hurrying. ©Sc I didn’t. And we got there about 5 minutes
before dark, And the only thing I would change by doing it
again, I would apprcach faster. It was very obvious that you
could see the IM attitude dead band. T was trying to play it
cocl and not chase the line of sighis. But I'd lose my
courage. Every time you get a little bit off, I'd go right
over and several times I caught myself moving back and forth,

chagirg your attitude dead band,

When you approached, I was looking right at you, and you were
really lined up well through the COAS. T could see you through
the COAZ. Anéd as a matter of fact, if they painted a lire
underneagth the window with a mavrk down 1t, you wouldn'i need
that docking adapter. You could dock with the line and make

it every time.
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I nad that impression. 1T had the impression that if the

target had fallen off the IM, it would have made very little
difference in docking. The one thing I'd do differently is I'd
approach faster. It'll make your line of sight rates leés
expensive to.control. They aren't going to be big; they're
going to be dead band kind of things. The other one was that

I got contact and I was anticipating hearing it like everyone
had said you would. Apparently, I approached slowly enough
that I didn't hear anything. I saw the IM Jiggle a little

bit, and I don't know if you heard me contact.
I didn't hear it either. We didn't feel it either.
I felt it; it rattled a little bit.

Nething happened, so I thought, guess we're going to do some-
thing else. I decided I'd thrust at it bu£ nothing happened.
I didn't feel any motion and I was just ready to thrust again
when the barber pole came up. So I must have just had it
laying there, and it just needed a little puch to get the
capture latches in. And again, I think a faster closure rate

would have made more positive docking.
You could have pushed the LM backwards.

But there was no rebound on the part of the IM. And they

always talked about if you don't hit it hard enough to capture

+CONE
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it, you'll knock it away. But it didn't. It just lay on the

nose there, and all T had to do was push it a little bit.

As soon as you said barber pole, 1 shut the PGNCS off and we
were there. No thruster, no extra thrust applied, none of

this fighting each other.

I went to free as soon as we contacted. The retract was just

like the original one.

Very slow until it got there, a hangup on the edge, and all

of a sudden the docking lights just appeared.

Same pattern. TFor some reason, we didn't take photographs of
this. I don't know why. The ground called and said don't

take photos.

We did one thing procedurally at insertion. We had a lot of
dust and pebbles floating around in the cockpit with us. We
did turn on the cabin fan and left helmets and gloves on

until docking, because we had so much dust in there.

That didn't clear any dust out because you have to open the
inflow valve to get any of that stuff in the suit loop to

clean 1t out.

It just cireulates it around. It has a filter behind it.
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SPEAKER Does it have & filter behind it? Well, it didn't clean much

of the dust out.
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13.0 LUNAR MODULE JETTISON THROUGH TEI

MATTINGLY After docking, we went through our transfer items even though

DUKE

MATTINGLY

we knew we were going to be retaining the LM and going to bed.
From my side, the time line entering the LM was a little bit
slower than I had anticipated even though I pressurized the
cabin priocr toc rendezvous. Taking things out and finding a
place for them Just seems to teke & little bit longer. Per-
haps that was because I'm methodical about it. The first
thing we did was pass in the vacuum cleaner. I had checked
the vacuum cleaner cperation only to the extent that I turned
it on and it worked and I turned it off., I didn't try to
vacuum clean anything. I didn't try to verify that it really
was sucking anything up. There's some question in my mind

whether the vacuum cleaner really ever workgd properly.

It did. The screen was covered with dust. It probably was

so covered that it stalled out, and that's what failed it.

In any event, some time later, I went into the tunnel to get
something, and the vacuum cleaner was laying there making
some funny little noise. 1 noticed the switch was on, but it
didn't sound like it was running. so I turned it off. It
didn't interest me encugh to see if it was still working. I
thinlk it had probably failed then. We tried it later and

it wouldn't start after that; it would Just maske this little
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MATTINGLY hum, I suspect it failed at the time I found it the first

{CONT'D)

time. That was within an hour of the time we started with it.

The tunnel operations were Just like you'd expect them to be;
all the latches were made, including lateh number 10. This
time, latch number 10 fired properly. We had no ancmalies at
all with the docking latches, nor with the probes. One other
comment on latch 10 that I don't think we included before was
that - when we went to undock, latch 10 cocked itself on the
first stroke. It felt like it toock abcout half the effort to
cock that first stroke that all the rest of them took to cock
on either the first or second, So apparently, it had not

fired at all.

LM equipment transfer - when we started bringing thet stuff
over, our original plan had been to stow everything in this
EVA stowage or entry stowage case, whichever was more con-
venient at the time we brought it over. Take our time and

do that and then come over and do the LM Jettison. We altered
that because of the plan that retained the LM and having to
put your suits cn for IM Jettison the following day. We Just
dropped the whele plan of trying to stow things item at &
time, In genersl, we Just sort of stuffed the stuff on board

and decided to worry about it later. I don't think we really

“CONFIDENTIAL
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MATTINGLY had any other choice considering the fact that we couldn't

{CONT'D)

DUKE

stow the suits and things.

The commend module filled up with LM dust and rocks and things
elmost immediately. Within an hour, it was very ncoticeable
that there wés a coating of dust on s8ll the instrument panels
and all the surfaces. You'd see little rocks float by in
front of your nose. I was surprised how rapidly that stuff
all had diffused in. It came over as soon as we brought the
first bag or the first suit, or whatever it was. 'That stuff
was just coming off of everything and it never stopped. The
command module cabin fans were on &t the time of docking., =
turned them on right after docking and before removing any
tunnel hatch equipment. They were working properly at that
point with the cebin fan filter on. They failed some time

EVA morning. The material we brought in we Just stashed away.

We tried to vacuum the suits and some of the bags that were
dirty like the big rock bags and found it was almost totally
worthless, You could do & 1little bit, but the best method
was to texe a damp towel to wipe things down. We were able
to get some of the dust off this way. Fortunately, most
things that were dusty went over in DCON bags. That was a
lifesaver. Once we opened one of the DCON bags Just a little

blt to see what bag was in there. The dust floasted cut ansd
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(CONT'D)

we closed that in a hurry. That was & real mistake. I
think Apollo 1k did the same thing. The transfer of the
eguipment was expeditiously done Just according to the Time
Line Book from my side. Ken was doing a great job taking
care of everything as I passed it over. Had we been on a
nominal two-rev-to-jett time line, we'd have beeq adequately
prepared to jettison the LM at the time. I think it's a
very lcose time line. I think Ken does have time to stow
things, at least temporarily, and we don't just throw them

in there.

The samples did not need to be vacuumed except one bag before
I put it in the DCON basg. That was the big rock bag. Every-
thing else was in good shape. Since we were going to retain
the LM, we had to copy up about 10 psages of changes to the
checklist. We started with the dock deactivation unstaged

in the Contingency Book, drying out the water boiler. We
reverted back to the Time Line Book the next day when we got
back into the IM. The configuraticn on the IM side for the
rest pericd was a complete powerdown. I felt like it took

us 90 minutes at least for the water boller to dry out.

I really don't think perscnally that we saved any time by
making that decision to retain the IM. I feel like we could

have had an 18-hour day, or whatever it turned out to be and

FCONEIDENTIAL
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could have Jettisoned the LM by keeping our suits on. But
that was not the decision. The dec¢ision was to keep it. So,
we had to teke the suits off. John and I both doffed the
suits in the LM. I thought it was quite & hazard over there
floating thrgugh the LM with all that dust and debris. A
number of times I got my eyes full of dust and particles. I
felt like my right eye was scratched slightly once. T think
the mode you want to operate in is get that gear transferred
and get out of there as quickly.as possible, get that beauty
closed up and Jettisoned. The ground could tell us exactly
when we got it closed cut. I would be willing to bet you
that it was almost the same time, if not later, than 1t

would have been if we had gone on and jettisoned the IM.

The suit doffing was the same problems that you had, We
ended up working up & new technique at least with the A-TLB.
Getting it down and pulling your feet cut first before you
pulled your head out. That worked Just great. The next day
we got up, IVTed to the LM, and started the powerup before

we got suited.
We started the powerup first.

I never had any confidence in my set of procedures that we
really had everything in the right configuration. We skipped

e seemed tc have gotlen
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DUKE everything going. The computer came up; the up-link came up
{CONT'D}

ckay. We didn't bother with the AGS. It looked like we had
& good P30 in there. The state vector was in; the no-DAP
light was off., All the gear seemed to be running, the COMM
seemed to be up, we didn't fire the Jets. We didn't do an
RCS check, but looking back over the procedures it loocked to
me that we had all the necessary breakers in to fire the PGNCS
RCS Jets. One switch I did miss was the PGHCS mode control;
it was in ATT. HOLD rather than in AUTO. The no-DAP light
was out, so it should have held its attitude, and the ground
should have had nc problem getting the RCS burn off to the
deorbit burn. However, when we Jettisoned the LM, it Just
gently flcated awsy with a slow roll and pitch, without any
Jet firings at all. Looking back over the procedures I don't
know where the error was, or if there was oﬁe, or if we had a
mechanical failure. We'll Just never know as far as the me-
chanical failure. I think that we got the switches and the
cireuit breskers all pushed in. But it was a set of circum-
stances any way in which we didn't have a chance to review
with any great degree of accuracy on board. In that kind of
operation, I think you're lust setting yourself up for some-

thing, which happened.

Suit donning that morning was okay. We had the same amount

of probiems we normally have.

CORADRNTIAL
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On closeout, the LM was still as dusty and debris covered as
ever. We had the same problems with the wrist rings as we
had on the lunar surface. We managed to get buttoned up all

right and on time for the Jjett maneuver.

On the LM Jettison, we feally got behind at the last minute.
I thought we were doing pretty good. When it came time for
the guit integrity check, we got behind. We didn't have

sufficient time to let the whole thing pley out and stabilize.
Let the suit flow come down to 0.2.

We had to rush the integrity check in order to get it done
and get off at something reasonable. At that, I think we got
off ghout 30 seconds late., BEven with the suits on, the tunnel

pyros make a very obvious noise.

You said that the LM was maneuvering in pitch and roll?

As it backed away, it started & slow yaw for the LM. It was
LM yaw and a slight piteh up if I recall. But it never fired

a Jjet, not one Jet.

Yery slow rates; we must have imparted an extremely small
impulse. I den't think there's any question on whether it
fired any Jets because when you folks rendezvoused, I ccould

see the Jjets fire in the daylight. Tlie ones that were pointing
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MATTINGLY at me looked like little flashlights going on and off. The
(CoNT'D)
others, I could still see some effluent coming out of the
exhaust nozzle. I don't think there's any question that it

never fired an engine at all in any axis.
DUKE I agree.

MATTINGLY OSeparation maneuver was a nominal thing. They changed the
maneuver from the preflight value, but it was executed nomi-

nally. It was small; 2 foot per second. We deleted the

shaping maneuver on plane change 2.
DUKE Right after thet, Ken, we hed to jettison the mass spec boom.

MATTINGLY Yes. The lithium cenister that I changed at about 181 hours
was stuck. It was number 12 that came out of the V chamber.
We had to Jiggle it an awful 1lot, This waé on the night of
rendezvous. We had to Jiggle that thing an awful lot to get
that thing out. My concern at the time was tearing the little
cloth strip that pulls it out - jamming it and then finding
that I was unable to get it in or cut and thus would be unable
to change the canister in the opposite compartment. Ground
told us later that there was no way we could tear that little
strap off. The canister did not look much different, but it

certainly was swollen good and tight. Somewhere along the
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MATTINGLY 1line here, we were unable to get the mass spec to come in.
(CONT'D)

It was before LM Jettison. You sew it in the LM window.
DUKE Yesg,

MATTINGLY Out the window. They told us to retract it for IM jJettisonm.
I went to retract and they said it stalled out, I hed =
varber pole. You lcoked out and could still see it., 5o, we
went to extend once and it went Just a little way and stalled
again. We cycled it in and out e couple of times, and Charlie
was able to tell that the mass spec was nelther at full exten-
sion nor was it coming in. It was Just moving back and forth
a little hit., BSo they gave us a pad to Jettiscn it and that
all went guite nominslly. The thing that was most significant
about the boom Jettison was that, when it left the spacecraft,
it had practically no rates of any sort excépt in the trans-
lation. Just as stable as it could be. It was moving out
rather rapidly. It Just looked like a big arrow goling out.
We should have some pictures of that. But that stuff came
off without any trouble., I don't remember even hearing the
thump when that thing went. I don't remember g sound or any-

thing that was associsted witl: the mass spec test.

The satellite Jjettison, we 4id on time, It was perfectly
nominel as far as we could tell. It was done in the dark so

we didn't see anything. I don't remember any sounds associated
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MATTINGLY +that either. It did its thing on time and barber pole changed

(CONT'D)

YOUNG

MATTINGLY

state Just as advertised., During all of that time, we were
getting Flight Plan updates almost by the minute. The ground
had taken over control of the SIM bay and was operating it in
g real-time mode with us executing it. We tried to run out
the rest of the pan camera and get as much mapping camera
coverage as we could prior to TEI. My concern at this point
was that at the pace we were going, we might not have a chance
to even settle down and give TEI the consideration it ought

to heve. But the Flight Plan e8ll settled down the rev before
TEL. We sat there and did essentially nothing but think about
TEI, and set up for it in the last rev. T thought that was a
super thing to do. 1 felt really comfortable; I think we

ought to always do TEI that way.

I do toco. There were a couple of changes to the cue card for

TET thalt seemed unnecessary to us.

I sort of went along with all of the changes we were getting.
At the time, we were changing some things because we had to
because of a changed time line. 1t seemed to me that we were
slsc changing other things that didn't have to bve changed.

A good example was the suggestion that the circuit breskers
for pitch and yaw, gimbal number 2, be pulled ocut during TEI

burn in order to protect against transfer from primary to the

{CONFIDENTIAL
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secondary and then a drop out due to the alternate clrcuit on
the secondary. This condition has existed as long as Apollo
has. TIt's been discussed and rehashed as long as Apollo has
been around. It seems to me it's a very poof practice to
change those kind of procedures in real time unless some mate-
riasl condition ig developed that causes you to alter your

standard practice procedures.
I agree 100 percent.

The pugs operation, We didn't touch it as per directions from
MCC, but before the burn they put the geging system into the
auxiliary position versus the primary. We flew with it in

the auxiliary position. You could tell eﬁery time that you
uncovered one of the point sensors the quantity would Jump

and the unbalance would Jump. It would then settle out. At
shutdown, we were looking at something like 3 percent on the
fuel and 5 percent on the oxidizer; maybe 3.5 to 5 percent.
But there was about a percent difference or so in the unbalance
meter. We had Just started responding to that when we got
shutdown. I think it was going toward the decrease positian,
but I don't recall, But except for that anomaly I think the

thing worked as advertised throughout the burn.

I don't think there's any further comment on TEI. The burn

time was exact.
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NEDENTIAL
Right on.

Within & couple of milliseconds, it seemed like, The resid-

uals were nothing. Didn't even have to trim.

Yes. All you trimmed were X and Z end they were small. We

had 1 feot per second.

Post-TEI, we did & lot of the photeo stuff, It was one of the
pPlaces where we got interested in what we were lcoking at. I
guess we missed a couple of things. It was one of the prob-
lems that used to catch me in training 81l the time, but the
only time it caught me was this one time in flight. When you
call up P20 option 5 to get & maneuver to the attitude, you
have something like 8 seconds from the time the V18 comes

up until you can get an ENTER on it in order to get the rate
drive going. This was one of those times where I didn't sit
and watch it. And sure enough it required another manecuver.
The ground had to call us and tell us we hadn't started P20,
I almost missed it the next time becmuse I was still looking
out the window. I would suggest that if you ever need a
program like that, again, the computer should have scme way
to call your Attention to the fact that there's an activity
on your part reguired, It is not uncommon to have maneuvers
to attitude which take 12 to 14 minutes. It's real easy not

to be sitting there watching the DSKY for that 8-second

"CONFIDENTIAL
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MATTINGLY window during that time. Future programs should provide the

(CONT'D)

computer with the capability to ring & bell or light another
light or do scomething which would attract your attention at

the time another activity is required.
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1.0 TRANSEARTH COAST

I'm locking through to see if there are any notes. Most of
the things that we did on ftransearth coast we d4did under
direct ground control. We went about our business with
stowvage, EVAIpreps, entfy preps, and all that kind of stuff.
But we let the ground run the SIM bay real-time calls, and
I felt that that was probably the best wesy to do it, rather

than have us all sit there and watch the clock.

PTC on the way home turned out to be no more difficult than
PTC on the way out. With s light vehicle, PTC was ancther
thing that surprised me. We were able to set up PICs that

would end up with the nose describing a 1l0-degree cone.

System Operation. I don't know of any anomalies we had

in systems. You got any on your list, John?
Yes, several, as a matter of fact. The cabin fan stopped.

The cabin fan. And that went out on the day after TEI.

In fact, I guess it was the morning of EVA prep?

Right.

A1l of a sudden, the fan let out z big mecan. It sounded like

it dropped several steps in frequency and made a hig moaning
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MATTINGLY sound. We never turned it on again. We taped up the cabin
(CONT'D)
fan inlet screen which had an awful lot of junk and trash that
wvas being sucked up against it. T cleaned it off once that
I remember., Just an swful lot of stuff got up there. We
finally ended up cutting ocut & piece of the map and taping

it over the screen to keep stuff from backing out away from

the filter. What else do you have on the systems?

YOUNG T redid this list last night. Stop the tape and let me get

orgenized. What was the first one of those that you read?

MATTINGLY We talked about the cabin fan filter. One of the things I
see on this list is that the gamma ray boom finally stopped
Just before entry. We tried retracting it and it didn't come
in. They said it was sufficiently retracted sc¢ that we could

Jettison the service module without jettisoning the boom

first.
YOUNG The digitel event timer.

MATTINGLY Yes, the digital event timer started t¢ act up during
rendezvous. I noticed it at TEI that it lost track of the
ignition time. Prior to TEI, it was running intermittently,
but coincidentally, it happened te run nicely at TEI. After

thet, it seemed 1ike it was more often not running than it

CONFIRENTIAL
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MATTINGLY was running. Esch time it would step, it would count. It
(CONT'D)
sounded like it was msking a count every second, but it
would lose track somewhere in the tens end units digits.

It would just come up with the wrong time.

YOUNG It's clear té me that people who aren't concerned with space
flight don't reslize how much the crew depends on the digital
event timer, We used it for things like timing the 10 minutes
the MEED was suppeosed to be out, which didn't work; timing
her down to the reentry reference time, which it didn't work

for; and timing up to every burn, which it didn't work for.

MATTINGLY The clock we're talking about is the one on MPC panel 2. As

far as I know, the cone down in the LEB ccontinued 4o work.

DUKE . It worked for the Skylab. When I used it down there for the

Skyleb conteamination, it worked.

MATTINGLY At the end of the mission, I noticed when you would go to
reset on the main panel DET, that you'd hit reset and it
would Jjust sit there and continue to cycle. You'd have
to hit stop to get it to stop spinning., But it did that
only during the latter stages of transearth coast., It didn't

do that when it first started acting up. There was no powder
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cr anything like that visible in the window such as was
reported by Apcllo 15. You mentioned ancther problem

there, John.
Battery compartment,

Battery compartment. Yes. We had just put battery B on

charge the morning of the EVA.

Bat B had Just started charging when we got a slight cdor
like it was burning insulstion. I took the battery off
charge and lcoked at the bat compartment and it was up over
about 3. So from then on, we started a series.of vents. Up
until EVA, we initieted a series of little vents to get

that pressure back down. We'd vent one and then close the
vent, and it would immediately start climbing back up rapidly
to about 1.5 and then maybe 0.1 of an hour from there to
sbout 2.7 or 2.8. I personally didn't want to charge any more
batteries and fortunately we didn't have to, because the bat-
teries all had good charges on them. B5So we just left them
like that for the reentry and we didn't charge any more., And
the explanation we got from MCC was that it was the bettery
compartment , fhe type of compartment. Due to the long
discharges on LOI and DOI and then subsegquent long recharges,

the batteries were venting more than normsl. The compartment
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wes tight and that's why the pressure was building up. That
sounded pretty plausibtle to us. The only question I guess
we 5till had was why was the thing still venting so long

after these charges.

The thing I fhink was significant was that we had a definite
odor, an acrid smell that could be attributed to imnsulation
cocking. It smelled to me like things that you smell around
batteries. That was down in the LEB. 1'd been on the couch
and we shifted seats for some resson, and I crawled down and
John crawled back on the couch out of the LEB. When I moved
down there, I noticed it immediately. But it's the kind of
odor that when you're arcund it for a while, you quickly wipe
it out. I think if it built up any slower, ycu wouldn't

even notice it. I think it was distinctly different than

the other cockpit odors that we have.

I didn't smell it because as usual my nose was &8ll plugged

up and so was my head. I Just didn't smell it.

But they were convinced that we had good batteries and sure
enough, we did. At entry when we brought them on, they

took up the load. Boy, they were just great and worked like

champs.
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Okay. The IMU CDU glitch.

Okay, IMU., I guess we got our glitches on that starting the

day btefore entry. That would have been EVA day.
It was EVA day.

But it was late in the dsy. And we had an ISS light and a
PGNCS light ceme on, The first time it came on, I didn't
notice the ISS light as it went out. And I think both you
and John saw it. All we had was the 3777 alarm remaining

on the DSKY. We compared the FDAI with the NOUN 20s, and
they seemed to be in agreement. We tried VEBB-hO and that
didn't make any difference. I think we then had another
master alerm with the same sequence of events, where the ISS
light came on for just a flicker and then it went out and
left us with a PGNCS slarm. We did all kinds of things.

The ground gave us some angles to fly through, to try to
excite the CDUs. We went through all that and never did come

up with anything that could cause the alarm again. I don't

- think we had another alarm on it until entry morning.

That's right..

We must have had a half dozen on entry morning. On one

cccasion, the ISS light came con and remained on, although
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MATTINGLY everything else continued to operste normally. Then finally,
(CONT'D)
it seemed like one of them went ocut and John heard a click
or clang cf some sort in the LEB. We looked arcund and it
locked like the tocol E, which had been strapped to one of
the handholds on the nev station, might have banged the

panel,

TOUNG It banged the panel just above where - implausible as it
seems - it wes hanging on the right optics handrail. It
banged the panel Just above where I think the PSA module

is for the computer. At the ssme time when the IS5 light

went out, it was undernesth it,

MATTINGLY I didn't see the tool E hit the panel. But when you kicked
it later, we did see where that was. That was underneath

the verb-noun list.

YOUNG Yes.
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But it wes right next to thet rails of the structure that

goes between the verb-noun list and the star codes.
Yes,

That's where you'd have to put the light out. At least when

you tapped it, the light went out.
Yes,

That was the last ISS light we had. Our feeling on that is
the fact that practically every prcblem we had with manned
space flight has bteen due to some kind of contaminaticn float-
ing around in zero gravity. That's probably what it is. BSince

they are getting it back, they ought to be able to find it.

Cne time the light was on gteady though, Ken. I toock the
tool E and tapped all over the panel, which had no effect on

it.
The trouble is, that isn't where any of the gear is located.
I know.

It's located in that box behind the closeocut bend.
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In general, we had geveral bags that didn't spill when you

put them on the food port. I don't know whether it was coin-
cidental or what, but it seemed like there were more of these
bags that had heen thermally sesled right acress the entrance

valve, more in the cocos packages than in all the others.,
That's right, all put together,

Whether that was really the way 1t was statistically or just -
At least four of them.,

It sure catches your attention when you put that hot water

all over yourself.

Not only were the bags sealed across the entry port, but for
almost every cocoa bag that we opened, part of the bag itsel?
was sealed so that you couldn't get any water in it. Remem-
ber where the bag was Just flattened together and welded to-
gether? All it meant was that you get more cocoa per ounce

of water.

I think one of the things that the pecple that builé these
bags need to reccgnize is that you can't make a visual inspec-

tion of the bag before you fill it to determine these things.
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Because a good bag looks exactly the same way under the vac-—
uum package, They all look like they're sealed together. Tt's
only when you put pressure on it, you find that it won't in-

flaete. Then you know that you have & bag that's sealed over,

One of them that failed did fail right up there near the fill-
er neck where it looked like it was vacuum sealed. When I
put the water in there, the water Just squirted out to the

side.
One of the holes?

Ancther one failed around the seam. It was where the seam was
crinkled. I put & couple of ounces in it and was starting to
mix it up, when I squeezed it and it broke through. We also
had a failure of & Juice bag on the lunar surface. That was

a grapefruit one, I think., Besides cne we couldn't fill at

all, we had three that cnce we got water in them, they broke.
Any other systems?

T guess cne of the things we need to talk about is the chlo-
rine injJector. ©Oome time during the EVA, perhaps it was post-

EVA, we lost it, It may still be in the cockpit., I had taken

CONFIDENTIAL
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MATTINGLY the chlorine injector in the little bag that it comes in and
(CONT'D)
snapped 1t up on the compartment right over it. I kept it
there for quick use., Apparently I knocked it off sometime
around the EVA. We never did find it again. So we did not

chlorinate the water the last two evenings,
DUKE And it was delicious.,
YQUNG That's right.
MATTINGLY It was really good. We ought to confess to that anyhow,

YOUNG Yes, I want to dlscuss this other thing that we had. We had
an 02 flow high light, right after we finished dumping the
water out of the cabin. The ground kept asking us if we had
sealed the side hatch. There's just no way you can not seal
the side hatch, There's just no way. Becaﬁse the little
plug goes Iin there and that's the end of it, The problem was
that the inflow valve was all covered with dust, and of ¢
course that makes the flow go up, But that should have been
the first thing that occurred to them., But they asked us at
least twice and maybe three times if we had sealed that hole

up. I was nervous as a cat about opening it up in the first

place. I thought that wes unnecessary harassment. (Laughter)
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The plug is right there, Deke. And it's as big as the end of

my finger. You can't miss it.
Okay. I think that's all the systems things.
Yes. The DET, the 02 flow. Whaet about the umbilical cord?

Okey. It's realiy not systems. It's a problem which is not
riew, but somebody sure needs to remember in space flight that
you just shouldn't ask a man to operate in zero-g with a half-
inch-diameter umbilical strapped on. One of the begutiful
advantages of zerc-g is that you can move around, you can hold
a pesition, and you can do things. The amount of effort it
takes to resist that torque, which comes in the form of both
rotation and translation forces, is a continual nuisance and
makes it difficult when you want to get up next to a window
and look cut of it. You can't just go lay next to the window,
You have to get into the position, and then you have to an-
chor yourself with your feet to ycur hands. Ycur hands are
the things that you are trying to use. Those are the tools
that make your being there worthwhile. It's just & continual
nuisance, something that I realize Apolle iz going to live
with, But it;s something that just never cught to be inclu-

ded in the spacecraft design. Communications shouldn't have
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to go through an wnbilicel thet size., We practice and train
every day with a communicaticns umbilicel that has a tiry Jit-
tle wire that goes up to your head. You climb in =z real space-
craft and you put on something that lcoks like it could carry
half of the United States telephone cormmunications. It's just
cre of those things that for leong-duration flight, I think
it's going to become an extremely distracting influerce. It':
the one that goes to the suit., The one that geoes between the
crevmen and the bulkhead, and the one that gces between the
suit adapter and the comm carrier., T think we've overlcoxed
that comn failure a 1ittle bit. Charlie had an intermittent

transmitter in his right mike.

It was intermittent where it connected te the CWG adapter.

But within the mike circuit?

It wag in the mike circult, yes. Because by Jiggling it, you
could make it work., I got that out and then the right mixe
was loose., You could take the head of the boom mike and pull

it our and expose the wires in there,

When Charlie buttoned up for the first ZVA, we started tc go
through the comm checks, and he wasrn™ transmitting. I mean
he wasn't getting out on eifher mike., I figured it waz all

over righ' there,

That's really a mess.
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ne of the things that we did when we went to the comm carrier
originalily was to pﬁt those zippers in there, sc you can have
spare electronics and spare heads with the cap itself. They
are interchangeable., It seems to me that it would he prudent
where so much depends on communications in this business to
carry a spave set of electrenics., T den't think that would

be a pariicularly big package. We'lve tried the lightweight
headset, wnich is a terrible misnomer. I think Charlie was
tne only one who ever made it work anywhere near satisfactor-
ily, The big disadvantage to the lightweight headset is that
vou have to hold the micrephone in front of your mouth, The
range of it Is not as great as what you get on the comm carricr.
The comm carrier caonveniently keeps the mike peositicn stable,
If you want to use your hands to do something and then talk at
the same time, you're forced to wear tThe comm carrier. This
Just makes for another nuisance operaticn. I think that I nev-
er 414 use the lightweight headset execept Jjust once, to try it
and see how {L worked. I think the idea of having everything
depend on Lhe conn carrier makes that a ustifiable item te
tarow In a spare for, even though we have two independent
electrenic sets on both sides, Charlie's failure was r the

cable,

It was in the cable.
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That may have some common points in it., We do carry =& spare
CCU cable and we carry a spare suit harness., It seems reascr-

able to carry the redundancy cne step further,

' . . . X
You'd sure be out of luck if the cormr carrier crumps out on

you. You're not going to do your mission right.

Navigation. We didn't have anything on navigation. We didn't
do any PZ23s on the way home. We talked about F7C just being

rominal.

The Gamms Kay Beom didn't retract any from the last try.
The systems pecple know about what extension I had. We had

no indication.,
The Mass Spec we had jettisoned in lunar corbit.

The Mapping Camera's Retraction and Extension times toward the
end of the mission were becoming more and more nominal, 1T
think that puzzled everycne. Perheaps the steller lens shield
damage might explain that, We finally bent it tc a place

where it didn't get in the way.

Cn consumakbtles, it locked like everything worked nominally,
and as a matter of fact, towards the end of the missicn, we
went to half-degree dead band cor half-degree-per-second

maneuver rates because we had =0 much propelilant.
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It appeared that EECOM was suspecting some stratification in
the H2 tanks and océasionally had us bring the fans on during
the last 2 days. But we hadn't noticed any trouble in the
pressure. 1 don't know how they figured that out. But from
the onboard side, the pressures looked gocd and everythaing
went well throughout the whole flight. The cryo system, the

fuel cells, and the DPS were Just superb all the way.

Let's say something about the fuel cells, We noticed that in
contrast to the simulator where the fuel cell flows wouild

rise steadily, the fuel cell flows from the real spacecraft
continually pulsed in both hydrogen and oxygen. All three

fuel cells did it. They never steadied out tc any nominal
value but were continually pulsed. Fueli cell 3 had a hydrogen-
oxygen flow unbalance throughout the entire mission. It
started cut reading about an eighth of an inch. The two scales
are different normally; the needles for hydrcgen and cxygen

are cpposite each other. Fuel cell 3 throughout the missicn
was not that way. It seemed to me that toward the end of the
missicn, the difference became greater. We checked all the

pressures and they were nominal.

FECOM was satisfied with it sc we didn't worry about it. T
didn't even nctice it until we were into the mission a few

days. Then it caught ry attention. One thing, Ken, that
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we ought to mention, although we were told ebout it preflight,
ig the H2 tank 1 that had a glitchy transducer on the pressure,
It would sit there in the green and all of a sudden jump
almost off-scale high., It would ride for a little while and
Jurp pack down agein. It was intermittent, sometimes lasting
for a couple of minutes, sometimes lasting lust for a few

seconds, and sometimes longer than that. Ko rhyme or reason

to it.

I'd like to put in another pisch for future spacecraft, One
of the things that always gets you in trouble is timing water
dumps when you're supposed to dump waste water down to 10 per-
cent or when you're supposed to purge the fuel cells for

2 minutes or when you're supposed to stir the cryo fans for

e minute. These kinds of tasks are forever the scrt of things
that last Just long encugh that you get bored watching then.
You go off to do something else, and the first thing you know,
you come vack and yvou find that you've never done it by a
significent amount. It seems to me that any operation like
that should have some built-in system in the spacecraft to
give you a call, We used a kitchen timer. I think whenever
we uged it, we always made *he ocoperation come cut properly.

There ought tc be some way to build in to the spacecraft =
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call system that would aslert you. You could set & scale
that would tell you that ycu're down to 15 percent on the
waste water, for instance, and by Just ringing a bell when

you got there, you wouldn't have to monitor 1t continucusly.

I think the kitchken timer is really a good idea, at least
operaticnally from cur standpoint. You always get interrupted
in whatever ycu're doing during one of these 2-minute tasks.
Right in the middle of it, scmebody wants yvou to do scmething

elsc. It's inevitable, you forget it.

But that should be something that's built in to the spacecraft,

not something that you've got to carry in your PPK.

Some timer like that gsure would be a nandy thing tc have for

those tasks Decause there is going to be a bunch of them,

Okay. Otar/Earth Horizons. We didn't ever look at those

except for a gee whiz.

LAP loads. There is nothing to ssay about them.

MU alignments. Again, we canceled some of the P52s because
the platform was running so smoothly.
The only thing I don't understand about the IMU realignment

-

was the last cne we did, just prior to entry with a full

CONFDENTIAL
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YTOUNG five alarm. I was looking out the telescope and I didn't see
(CONT'D)
any sters. And there were sure plenty to pick from. I mean
I didn't see any Earth, I didn't see any Moon, or any Sun., I
didn't understand that for a while. I don't understand why
it flunked the star pic a pair test. The sky was full of stars.

Maybe somebeody can explsin that to us. That was a gsuper

rlatform.

MATTINGLY The UV Photography. We did it nominally, with the one excep-
tion being the last UV photography we did, which comes up
about 2-1/2 hours before entry. It required one CEX frame,
and we had stowed al]l the CEX magazines by mistake. BSo we
have the UV photography at the last frame and that was all we

put with it.

The Skylab Contamination Photography. We did one sequence
which they called sequence B which complements the lunar orbit
stuff. However, we didn't do the lunar orbit stuff. The
Skylab sequence B we did accomplish on the way home. This
sequence and the dump photography had the Moon in the field of
view of the camers which concerned us at the time. It's very
difficult to understand how we're going to get meaningful

data out of long exposures when you have a bright object like

the Mcon sitting right in the field of wview. I guess all I'm
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YOUNG

MATTIKGLY

YOUNG

going to do is comment that the Moon was in the field of view
for those photograpﬁs. The dump photography procedures worked
out pretty well once we got started, We had a lot of trouble
with condensation in the cockpit. We noticed condensation
under the PGA bag after L0I., We noticed it asgain after TEI
and then all the way home. It seemed like the condensation in

the cockpit was building continuously.
Yes, it resally covered the top hatch and the side hatch.

The side hatch was really dripping by the time we got around
to deoing the dump photography. All the windows were clouding
up during the dump photography. I think we all had to use
tissues to wipe the window off between frames., There just
wasn't any way to keep from fogging the window, Whether the
fogging shows up on the photography or not; I don't have any
idea. The procedure for dumping ocut the hatch, once we fin-
ally got it all worked out, seemed to go ckay. The first time
I put the water to the side nozzle, I turned the heater on
some 10 minutes prior to dumping, The first thing it d4id was

spurt for about a second and then freeze.

Yes, I guess that condensation is inevitable because the tem-

perature on the hatch is below the dewpeoint. 8o any water in
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the air that's in the vicinity of that hatch is going to act
like a water separstor and Just condense it right down the
freme. There's no way out of it. The top hatch, the side
hatch, and the windows are better water separators then any-

thing we've got,
But it didn't de this on the way out?

No, it didn't do it on the way out. But we didn't have these
kinds of temperatures on the side hatch., When you'd grab
ahold of the side hatch, that son-ocf-a-gun would be cold.
When you'd grab ashold of the top hatch, that rascal would be
cold. We didn't have the LM on the way out, and T dorn't know
why 1t got so celd on the way Eack on the side hatch. But it

sure did,
It mey have been the attitude we were going to.
We were in some strange attitudes, Jochn.

But it's inevitable with the attitude profile that we had.
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But it alsc did not clear up when we went in the PTC, which
should have stabilized the temperature again. I'l11l admit that

the hatch was coel, but it was not what I'd call cold.
It's cold encugh to get the water out.
Obviously, it was, unless it condensed there maybe.

We had water on the glycol lines. There is always water on

them. TIt's a fact of nature. There's no way out of that.

1 think the point that's significant 1s that apparently our
water separation capability i1s marginal to the extent that
once you get an excess of moisture in the cockpit, even going
back to PTC is not going to clear 1t up. Whether that's due
to lack of circulation or what, it just isn't going to clear

out oace you got it in there.

If you're going to pass saturated air next to something that's
colder than what it is, it's got to go out on it. It deoesn't

ever get to the water separator.

It wasz during the dump photogravhy that John noticed the
gcheme on the dump photography was that you dumped one water
bag, one of the contingency water bags full of water, out the
side hateh. We would photograph the nozzle and the dump, and

then we would run a stereoset of pictures locking down-Sun
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in the direction of the dump itself to watch the rate of
dissipetion. When we turned and looxed down=-Sun, down along
the dump track, we saw the increesed luminescence looking
against the dark sky. It looked like it was in the area that
we dumped the water. We might say a few words about the
characteristics of the water coming out of the nozzle. TFrom
whet we could see coming out of the cockpit looking out of
the center hatch window, it appeared that the water coming
out and hitting the sunlight loocked like you were firing a
sparkler ocut a very narrow cone, much narrower than 1 agntici-
pated, Charlie, how did that compare with what was coming

out the regular dump nozzle?

In the waste water cdump, this thing would come out to look
like a cone sgbout like that and sbout 10 feet out from the
spacecraft, it would start diverging., It was almost like a

Jet at first, slowly diverging.

Charlie is describing what he saw from the LM looking at the

waste water dump that we made in lunar orbit.

Wnat kind of pictures 4id ycu tazke of that, Cherlie? Was it

a8 70 or a 167

I don't remember, I think it must be 70, because I looked at

all of the 16 last night from *he LM and we didn't have it.
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So did I, and I didn't see it on the T0 so far either.
Okay, EVA.

EVA Prep. The whole scene was set by having to go in just
prior to launch and put in an extra hour to allow for suit
donning on EVA day. Then we started EVA day off by getting
up an hour late, Scrt of negated all the effort we put into

it. But we did make up 45 minutes of that hour.

The reason we were up an hour later is that we did part of

the EVA prep the night before.

Yes, we tried to do some of the EVA stuff the night before
the EVA day. 1 would conclude that we really didn't get that

much done that night.

I think you need a couple of uninterrupted hours the night

before. Don't you think so?

Yes. We didn't spend a couple of hours on it. We spent about
an hour on it. I'm not sure it was that productive, because
the problem is that you go to start out on EVA prep and you
quickly find yourself putting yourself in a configuration that
you don't want, in order to eat dinner that night or eat
breakfast the next morning or when you have a midcourse coming

up. BSo you end up sort of wasting the time. We did the EVA
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MATTINGLY prep the first day down to pege 3-2, unstowing from A-2.

{coaT'n)
That's one page of the EVA prep, There were several items
thet we ended up doing the next day. We had to make marks
net to forget toc come back. So my conclusion was that we
could have put 30 minutes more on the second dey and then
30 minutes saved on the total time. That's correct, We
spent an hour the night before, and it took us an hour instead
of 30 minutes to do it because we had to stop and say, can we
really afford to do this tonight? A lot of the things, we
nad to go back and do over, I feel like we really didn't
make as much money as I1'd hoped we could. The only reason
for doing it was we were afraid we were pushing the time for

the next morning.

YOUNG But you figure it was a full hour that we cranked irn there,
that you had enough time on the day you did it. If you had

used that hour, which you didn't obviously.

MATTINGLY Yes. I think we could have done it ail in the same day. I
think Jim Ellis did an excellent jcb of putting it toegether.
Everything worked out fine; when we got to the other end, I
had no concern that we'd overlocked anything at all, I felt

completely comfortable.

DUKE I was going to say the same thing. I was Just sitting there

s just real "attaboy"
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where Ken had it all laid out,

there and available.

and everything seemed to be

This is something we don't really get to praciice, iike

everybody else. Maybe vou do it two or three times during a

training cycle,.

Charlie and I don't get in there.

the training cycle. I thought

considering.

Ker does 1t a lot fcr the stowage temp, but

We only did it twice on

that was reelly gocd,

«

1'd like to make a recommendation that even though the Flight

Plan says
EVA, that you check this thing
go through it, and if 1t comes
time, ther it's going to be an
Because Jokn and T dién't ever
of thinge. I did not feel too

type procecure.

200 and whatever hours and whatever minutes

for the
logically like we did. Slowly
out an hour later than that
hour later than that time.

get in there %o ¢o these kinds

comfortabvle with a hurry-up

I+ didn't work that way, but I felt orne Lime

that I almest got a panicky feeling that man, we were really

geing to maxe This time, but it never did turn cut that way

and everything gobt ready.

to the fact that we didr'i get

I thought it was great.

But due

in there and train except for

a couple of ftimes with you, Ken, we really never did the

stowage part in the airplane.

airplane,

You don't have a chance in the
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There's only one reason for opening the hatch on the time in
tne Flignt Plar, and that's if you made o commitment to a
network 7V, and you ought to start it early enough sc that

you can nmeet the comfortably.

That's not gquite true, anymore than it is any other time.

We didn't because we didn't have & choice. But 1 thinx if
you say you're going to do at 220 hours and 10 minutes (and
JASA has a real bad attitude gbout not meeting those kinds of

schedules), the onus is on the flight crew to meet it.
"hat's noit the case, rnever has been.

Jzay. On ZVA Cabin Jepress. There's one thing that we all
saw &t about the same time, When you open that side hateh,
no matter how well you think you got the cockpit cleaned up,
there's always a lot of trash in there anéd it's goling %o head
for that exit., I zaw a little screw come by and I tried tc
catch it, and T batted it cut of the way. I tnought 1t was
gone. A 1ittlie later, John says, don't let that screw 1in
there. I made a dive for 1t =g It went thrcugh the wvalve.
That worried me for the next hour and a half because T didn’t
kncw whether it came out the other side, and I really think

there cught to be scme xind of a debris screer that you pus

over that egualization valve on the side of the hatch.
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Yes, because we had a lot of pebbles and rocks that were on
the suit that we didn't get cleaned of? and on the LEVAs and
on everyuning else thal we brought back, We were sitting
tnere ard tnere were at least lour or five pebbles and rozks
that came floating by. Thai stuff can go through your dump
valve and it gets lodged in there sc you couldn't cicse 1t.
Taat would be a bad thing. I znow that's a big valve and a
big nole, but - assume shat therc's something that size that
could get througk there. Sure would be good to have a screen

cover 23, I taink.

ceems like you ocught to have a screen, or you ought 1o have
a therough anderstanding that the inlet is the nmirnirm cross
gsection, Anything that gets started in there is going to keep
going. Ewven then I think & screen is the proper answer, be-
ceuse there's Just no way you cculd get in there and operate

on thnat thing snda clean it out. The only thing I could think

h

ct to ¢

P

o was If it didr't seal, I {Igured a rock woulid crush
ir. tre thing, a lot of mechanlical advantage. 3ut for some-
tring _ike thosc Jittle screws that we saw go by, 1 never
would have gettern these things crushed. The oniy thing I
couwld vhink of was to open it up, and go shead and waste some

vxygen, and Try Se build a flow through it. But that was one

that T Just had acl censidered at al. prefligat.
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The Hatch Opening. Let me go back ari catceh one thing on
that heich opening, In order to cover all bets, we d4id our
own thing with the nitrogen, instead of venting the nitrogen
bottle after 1lift-off., I hung cnito it untii afier rendezvous
and we got rid of the LM. I then vented the hatch nitrogen
bottie into the cockpit. Sco we had it availagble then. Just

about the hatch cpening time for EVA, I vented it again and

there had been no subsequent bulildup.

I'm really interested toc see how the red blcod cell mass comes
out. I don't know whether it was a factor or not. I don't
think the potassium hasgs anything to do with the blcood cell

mass, ovut meype the nitrogen does.

Whe