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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 cén 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 Sfuart leaned over the abort
handle. I know the pyros are not armed, but man, we should
caution the suit technicians 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 said the legs of his were

tight. And, everybody Jjust sort of poo-pooed 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 BSTATUS CHECKS AND COUNTDOWN

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 webcan say here. One is that we knew that the H2

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

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

7 psi low? Due to a transducer.

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

was greater than 20.
That's right.

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

there on the pad.

And they came back and said that's the way it is because
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And then some other thing had failed and nobody 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 busy and I

don't want to unnecessarily fill squares.

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

those reports.
It wasn't in there.

There was a transducer shift, I remember, énd it was a telem-
etry transducer shift. That was the way it was described,
and it was something 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 out before we ever left the ground with the mission
rules and everything for LOI instead of going through a 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
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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 ought to be able to reset lights if
there's more than one variable going to them. For example,
when you get a fuel cell'light, there's five things going

into a fuel cell.

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

and I said, "Charlie."

Well, I was really kidding a little bit. They really felt a
little tight, but I asked for them to be tight because Clyde
said that they would stretch and sure enough 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 a suit fit
problem. 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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NEIDENTIAL:
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 just 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 I'd make the

restraint zipper every time.

The fit was fine, thou§ﬁ§&3fter 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 enough, preflight, going out, they felt a little

tight to me. But I'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 preflight with
the flight suits, Charlie and I zipped each other Jjust 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
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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 back, 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 adjust
that thing down so that wﬁén 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 stretch 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 a
tie-down ring. I am not telling them how to fix it, but I
think it's a solvable problem. You really do want that thing

tight because you'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 it right in the green band.

How about the oxidizer?

The oxidizer .was in limits. At that time, it was okay. It
looked 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 greater-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 apparently knew about it.

I don't think the ground, the MOCR guys, knew about 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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Okay. Distinction of Sounds in Launch Vehicle Sequence,

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

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

like that.

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

either.

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

S~IC Ignition.
Wow!

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

you can tell lift-off because everything is moving.

It is like an elevator slowly lifting off. But, at ignition,
I had the lateral frequency of something or other. It Just
kept shaking at the same frequency throughout the whole S-IC

burn.

You felt yourself going faster and faster and faster. I had
the feeling it was a runaway freight train on a crooked track,
swaying from side to side. That was all the way through the

first stage.
Are you saying that the frequency changed?

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

faster.

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

negligible.
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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 just 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 heard 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. S-IC inboard
and outboard ECO - At inboard 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 does. 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.

- GONRDB

D




DUKE It's a good idea to brace yourself. And, I was surprised
with the debris that I caught out of my left eye as it came

by the hatch window from the staging.
YOUNG Hey, that's another thing that you'remarked on.
MATTINGLY Yes. That amazing.
YOUNG The debris was going right along with us.
MATTINGLY It was passing us. I don't understand that.
DUKE I think that was from retrofire.

MATTINGLY No, sir. This was during the powered flight steady state.
There were particles; I looked out John's window and particles
were going past us in the same direction. I kept looking at
that; there's no way. But, it 4id it., I dbn't remember it

on the S-I; but, I remember it on the S-II and the S-IV.
SLAYTON This wasn't during the staging sequence?

MATTINGLY 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.

YOUNG S-IT ignition was nominal. I got a feeling it took a little

longer to get those lights out.
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CONFIBENTAL
I did, too.

For some reason we noticed the PU shift on the S-II, which
was at a different time than nominal. Maybe 3 or L 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 early.

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

it this time.

It was great. Every pyro event was Just beautiful. You

could hear it, feel it, and see it.
8-11 engine cut-off was on time and nominal.

I thought the S-II was very smooth and very quiet. I had the
sensation of very low acceleration or g's and no noise at all
that I could tell. I felt like we were almost floating at

that time.

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

S-IVB ignition was nominal. Communications - We didn't have




YOUNG
(CONT'D)

DUKE

YOUNG

DUKE
MATTINGLY

YOUNG

MATTINGLY

YOUNG

3-5

a bit of problem with communications throughout the flight.
Controls and displays told us Just what we wanted to know.

Crew comfort was okay.

On control and displays, I‘might add a comment here that pre-
lift-off, whén we did that gimbal motor check, it was more
apparent 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 6 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 reason.
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 so.
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Maybe it's typical. Maybe gravity has something to do with

BC

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

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

comments - We noticed a buzz on the S-~II.
S-1II and S~-IVB both.

And it stopped at 9:07, I remember that; 9:05 té 9:07, it
stopped. I 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 variation 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.




SLAYTON Was it the same frequency on both boosters?
DUKE Yes.

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

coming through the SLA.
DUKE But I wasn't concerned about it, were you?

YOUNG - Yes, but there's nothing you can do about 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 was Jjust a

constant buzz.

MATTINGLY On TLI, it seemed to be increasing in amplitude; although I

thought the frequency was still the same.

YOUNG 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-off. And,

it was a high frequency buzz.
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4.0 EARTH ORBIT AND SYSTEMS CHECKOUT

Evaluation of Insertion Parameters; I forget what the num-
bers were, but they were good. Post-Insertion Systems Con-

figuration Checks - I'd say that was nominal.
I ghought it went very smooth, smoother than in the simulator.

ORDEAL., No problem to unstow. Optics Cover Jettison (Debris).

Want to say something about that Ken?

Once again, I heard the sextant cover go off, but I did not
hear the telescope cover go. Like everyone else that has
looked through there, I looked and didn't see a thing in
the telescope and I was concerned about what to do next.

In fact, we talked about it. What was the best thing go do?
I didn't think the cover had gone. While we were playing
around we came across a star pattern that was bright enough.

to see and it was an excellent telescope. There was no debris

that you could see from it.

COAS and horizon check. Right where it 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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CONFIDENTIAL:
No, except it's so much easier in zero g than it is in one g.

All those things would come out for a change.

Where it'd take you a week in one g to flip over 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 someone.
That was the second time by.

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

during this Earth orbit period.
Right.

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 6 degrees an hour. Just

CONFIDENTIAL
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roughly, approximately, in all axes. And the reason that's

significant to me is that they changed during the mission.,

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

expect out of it.
TLI Preparation, a pilece of cake.

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

APS module, but. it:worked throughout.

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

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 heck of a lot harder. That's an overkill, tut

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

us.
YOUNG Oh, yes, I highly recommend 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 meke yourself as uncomfortable as you can stand.

Do rate of roll until you can't stand it anymore.




5.0 TLI THROUGH S-IVB CLOSEQUT

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

feeling?

MATTINGLY I felt the frequency remained stable, but the amplitude was

increasing.

YOUNG S-IVB performaence ~ What a champ. What was the first mid-
course?

DUKE Twelve feet per second.

MATTINGLY That was after we skipped the midcourse 1, though. It had
been pointed out in memos before, but everybody knows the P15
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.

YOUNG Hey, there was something wrong back in Earth orbit systems

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

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

TEMP IN valve was cycling MIN to MAX. I forgot all about that.
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CONEHIENTHAL:
We put the flow on manual 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 that 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 1s exceptionally

sensitive.

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

Okay, but that's a systems problem. I gueés somebody's going
to have to work that one. Maybe they won't do anything since
it didn't bother us. Okay, TLI burn, nominal. S-IVB perform—
ance and ECO, nominal. Maneuver to separation attitude was
nominal. During ORB RATE, we got some pictures. They're
really something. You could see all 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.

- CONEIDENTHAL
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All the way from the Great Lakes to Brownsvilie.

Just as if you had drewn it and set it up so you could teke a

picture of it.
You couldn't see the northeast, Maine and those areas.

That is something we should show at the press conference.

That will be a good picture.

The S~-IVB maneuver to the TD and E attitude was nominal. We
discussed the ramp buzz. It was too 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 abouf 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?

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

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

¥
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lateral correction and one vertical correction. We didn't do

another thing until contact. Whatever gas we used during TD&E
we used after I hit in trying to get it recentered. They
busted the 15 guys about forecing it in. I tried to center it
up and that is a pretty expensive operation. It's very inef-
ficient when you have your nose hocked to éomething you're
trying to push. I was using the translation controller and I
was really surprised. Either the friction on the probe head
or something is & lot more than I expected. It was very,

ineffective.

It seemed like you used about five times the fuel that you

normally use to get in there.
I felt like I used 50 percent of the - -
It took a long time.

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 asbout 60 feet out.
Or less. It was nominal.

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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YOUNG IM. I had never seen anything llke it. They were really
(CONT'D)
streaming off. I didn't know whether they were S-IVE parti-

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

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

propellant tank.

YOUNG I'm sure they will be in the film.
DUKE They were Jetting off. They weren't just floating awsay.
YOUNG That's the way it looked to me, too.

MATTINGLY It sounds as if you saw streams of particles coﬁing out and,
I don't think that's what they were. They were Jjust large
clouds of material out there and they were coming away 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.

YOUNG Thermal coating inspection - We didn't know it, but, that's
what we were doing. We were watching the thermal coating float
away. CSM hendling characteristics during transposition and

docking.
MATTINGLY If you don't touch the controls, you're doing good.
YOUNG Extraction.

MATTINGLY Thet went as planned.

RIS
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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 on

using it, anyhow.
Sounds at SEP, RCS, retraction, and extraction.

Let me say something about the sounds of those engines. I
think our impressions were different. I didn't hear any RCS
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 LM before we docked. And you could certainly see it.
Maybe I was visually seeing the skin of the LM kind of flutter
and I knew that should make a noise. I heard the same noises
every time we fired the engines after that. I don't know if
there could be enough 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 IM 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.
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And, it was at this point that your TV monitor went out, wasn't

it, John?

Yes. The TV monitor failed for the first time. This is no
big thing, because it doesﬁ't mean you're not getting a pic-
ture. It Vaé intermittent and they should teke & look at it.
The attitude control you had to do once you-got docked cost

some gas. You said something sbout the ripple fire.

When we retracted I had the feeling that we had seen the two
vehicles come together and I hadn't heard a latch. I was
starting to get worried about what had happened. The motion
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 had 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 & hair outboard. When you looked at it, it hadn't

made - -

Subsequent to this (we didn't see it then) when we were going
into the IM, I toock a 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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MATTINGLY it, is typical of a latch that hadn't fired. When I looked
(CONT'D)
at the latch I could see clear underneath the latch and it was

not meking contact with the tunnel ring at all.

YOUNG This is not the kind of inspection you can meke with the probe
in.

MATTINGLY You have to have the probe out to see that.

YOUNG The separation and evasive maneuver was nominal. The S-IVB

was just where they said it would be when we finally got around

to looking at it. The S~band performeance was nominal.

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

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

DUKE It did all it was supposed to do. The last time we saw it,

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

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

our pockets off would have helped us or not.
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Teking the pockets off is another 10 or 15 minutes per suit.
The way they put those things 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 a
couple 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

~that's a rag. You don't care 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 suits.

Here's something I feel pretty strong about. We haven't hed
any problems so far but I think that the crews that are going
to have to take these suits off and stow them in a bag should
be given a demonstration on how to properly roll up and stow
an A-TLB full pressure suit by a suit technician close to
launch so they don't forget what they've learned. Course,
that's Jjust another square to fill close to launch. If you
damage that suit by stowing it in that bag, and I can see how

you could do that because 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 mission because you can'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 couch. And, we only put two in there on the
way out. We stowed Ken's suit underneath the left couch. But,
I was always 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

tc the Moon. I think you should make that bag bigger.

YOUNG There's about 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

- CONFDENTIAL
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back and sgy you can't hurt those pressure suits. But if I

know Ed Smiley, I reckon he feels that way about it, probably.

Well, the other thing is, when you fold these on the ground
and you got one g helping you pull it up into a little ball.

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

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

we were treating suits properly when we stowed them that first
time. We set a new world record for suit donning and doffing
in zero gravity and 1/6-gravity seven times, something 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 suit doffing, another man is handicapped because

he's helping. So, that leaves one man to mind the store.

We actually had time 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.

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

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

for.

YOUNG - - which took us by surprise. It is something we think we

should eliminate preflight.
MATTINGLY That put us another hour and a half behind, on top of that.
YOUNG It was Just the suit doffing that got to us.
MATTINGLY I took a lot longer on the P23s.

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

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

MATTINGLY We were late starting because of the suit doffing.

DUKE No, we were behind because we had to get in the IM.
YOUNG Oh, yes. That's what really put us behind.
DUKE That was not in the Flight Plan. We had to take the probe and

drogue out and we had to go into the LM at about 13 hours.
YOUNG I forgot all about that.
DUKE Because of the thing spewing particles.

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

ZONEDENT h!\d.
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6.0 TRANSLUNAR CQAST

MATTINGLY I never was able to use the telescope for anything, except

YOUNG

to see the IM radar and the quad, 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 flpating around that,
I guess, came from the IM. It was just like everyone talked
about - if you do a sighting right after a water dump. We
were continually populating the environment with these little
things popping off. Sb the telescope - except for objects
like the Earth and the Moon - is essentially useless. The
séxtant was beautiful. The auto optics put it in there.
Everytime we made our REFSMMAT change we used the same tech-
nique of going to SCS and recording the shgft 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 crank 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 going to coarse aline that

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

to get lost.

Right. What 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.

This technique worked well. I thought that the sextant simu-
lation was just like the real sextant. The stars looked the
same, they are just as obvious. It's really a refreshing

thing.

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

I pulse torqued it all the time.

The only time I pulse torqued this mission was 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 something that people hadn't done
before. That was the Sun/Earth alignment. We used the Sun
filter and that works like a champ. I was really impressed.
You put that Sﬁn filter on the telescope and it's all blank
until you find the Sun. Then it's a nice object and you can
see the cross hairs on top of it and - the Sun's illumination. .

CONRIDENTIAL
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The Earth was sbout two-thirds full then. I didn't find it
very difficult to guess where the cer*-r of the Earth would
be. I probably would have gotten & better angular difference

had T 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-lost time to
speak of. The optics calibration was a little bit different
from the simulator 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 - fhings that I knew
were way off base to see if it was really reading the trunnion
properly, and it was. It's a very sensitive measurement énd
it's easy 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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MATTINGLY kind of discomforting to hear that thing. If you moved it
(CONT'D)
slowly, it was all right. But you couldn't get on high speed

at all even at the beginning of the mission.

YOURG 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.

MATTINGLY It was the actual drive of the shaft that was doing it. Ini-
tially the trunnion would overshoot 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 would bounce. It would take 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
I went to MANUAL it would not move. But it does. I wrote

down how much it drifts in the Flight Plan.
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The other thing on the optics is tha' the eyepiecez back 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 removable part.

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

glue 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'tz
Charlie found the telescope eyepiece floating around one night.
I taped them, but it doesn't work because the tape is not very

sticky.

The tape Jjust 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 to look at the sextant image, because he

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

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. So I screwed it all the way down and it stayed
in focus because I could jam it against the end. The tele-
scope focus was a little bit better and it wasn't jammed
against the nut. I had‘to tape it. Even qnderneath the tape
it backed off - it's a pretty sensitive focus. In lunar orbit,
I was unable to see star patterns in the telescope at night -

in the double umbra.
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. When I focused it up, the star pattern just
popped out, and they were beautiful. It could easily happen.
I had the thing taped and I thought it was in place. Just a

small amount of movement will make it unfocus.

We never had any problem with that on Apollo 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.

I don't want to tell you this but iﬁ's the truth. I went to
sleep one niéht just before Ken did. 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. I was going to look at something

in the optics and I said, hey John, turn the voice mode off.
There was no sound. I looked back and o0ld John looked like

a dead man. All the floodlights were on. About that time,
the master alarm came on 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
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that up. Then I closed it up and
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thought - wait until he wakes up. Boy, what a sense of humor.
He's worse than me. It was true, I couldn't believe it.

(Laughter) That's funny.
I think you were tired. (Laughter)

I really slept good that first 3 or U4 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 SPS light éame on due to the

oxidizer 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 good. 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 stayed ahead of it the whole time

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

me up.

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

the first timé, and every time. It was beautiful.
Right on.

It really worked good. Let's say something about IM 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 é 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?
I saw it from my side.

You didn't see it though, Ken?

No.

Charlie saw it. It was directional. 8o I figured the only

thing it could be was that something was making it squirt out

of there. You've got the best in the world when you can
. £ ”) -
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look at something and see it leaking. I wondered if there
was some valve we could shut; now was the time. We went
into the LM and powered up the TM, and they didn't see a
thing. In fact, we turned on the RCS gages and we didn't

see anything..
Nominal.

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.

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.

When we finally got down on the Moon and loocked around at
the IM, it looked like a shaggy dog. We've got the pictures

here, hair hanging out all over.

Cislunar nav and navigational sightings cost us a hunk of
time. It got Ken so far away from the cislunar navigation
preliminary sightings that he really didn't see but one

horizon.

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

There's only one thing you could mark on.
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YOUNG It's worth & little OJT and not waste any more time on it.

MATTINGLY The auto maneuvers never placed the spacecraft at the sub-
stellar point. We took a long time, used a lot of gas on
it, but it seemed to me there wasnft any reason to teke a
mark unless you got it in the right place. With that big

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

DUKE The procedure that you used for recycling through P23, is

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

YOUNG Thet really saves you the gas, the ability to recycle through
P23 and get right back in MARK. Ought to really be a gas

saver.

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

Ignition, Accuracy). - all right on the money.

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

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

DUKE
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I hope they get some good photos. There were some good
pictures of Earth, that would be worth having. One time we

were looking at the whole of Australia - all in the clear.
High Gain Antenna Performance nominal the whole way.

I wrote down all the notes on the electrophoresis demonstra-

tion in the experiments checklist.
Daylight IMU Realign and Star check was nominal.

The electrophoresis demonstration didn't Qork like I antici-
pated it would. We allotted an hour for it. I think we ran
it three times in about 30 minutes. As soon as I pulled the
closing Mylar out of the way with the knob I got a spurt of
stuff that came out and hit on the face of the glass on the
box. Whether that violated the integrity of the experiment
I have no idea. There were bubbles in the tubes. There was
one bubble in each tube. They told us, if we had bubbles,
tap them out 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 acceleration on it and get the bubble to move. I just

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

They were big bubbles too; they were as big as the end of

NF Q.E!,&
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your thumb. <:
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Well it'1ll be on the photographic record.

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

match tip.

I'11 buy thaﬁ. It fillgd the tube, and it was Jjust 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

a reasonable thing to proceed.

.

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

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

ALFMED Experiment. Charlie's got very .sensitive eyes. If he
didn't get enough‘data, 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 to 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 I am.

Hopefully, it worked. The motors were driving right, things
sounded righﬁ on the whole experiment. I think the experiment'

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

've

The mechanical part of the expériment was done properly. I
played with the instrument before. It did all the right
things. I'm sure the plates returned to zero when we got
through. We took some photographs of the placement on
Charlie's head from three different directions before and

after. 1 think that we have it sufficiently documented, so

that they can put something together with it.

I looks 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. I 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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YOUNG No, I never saw any on 10 that I remember.
(CONT'D)

SLAYTON No one ever saw any until Apollo 11. Then all of a sudden,

everybody started to see them.

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

was psychological at first.

DUKE Once one catches your attention, they're there.
YOUNG I saw them on the lunar surface too.
DUKE Yes.

MATTINGLY Did you ever see them behind the Moon?

DUKE Yes.
YOUNG " I don't remember.
DUKE I remember that first night sleeping. I don't know where we

were in orbit, but I saw them.
MATTINGLY Did you see any when occuted from the Sun?
YOUNG I don't remember that.

MATTINGLY I'm still looking for my first one.

YOUNG 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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YOUNG Charlie could see so many, and Ken didn't see any. Whatever

(CONT'D)
kind of shielding Ken's got, we better get some more of it.

MATTINGLY Send me back and see if I can see them again.
YOUNG I knew you were going to say that.

CM/IM Delta-P was nominal. I think we had a very low leak

rate in the IM.
DUKE Tight IM.

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

out okay.

MATTINGLY Ultra-violet photography went according to plan. UFor the

record, we did use a cardboard shield.

YOUNG I think we had a tight IM, because every night before we went
to sleep, we pumped the cabin 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.

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

did.
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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 don't know, maybe it's the probe that we're smelling.
Maybe 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.

‘

Passive 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 midcourse, or

maybe it was during one of our rendezvous. I think the simu-

lation at the Cape is called - our CMS reproduction of that
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You also get the physiclogical cue too that you don't get in

the fixed base simulator.

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

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

Well, I don't know how it helps you in the real world, but
just to know that it's there would help you if you ever had
a stuck thruster. But in the simulator, it would sure be a
helpful cue that you 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.

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

a lot better knowing it was in there.
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YOUNG That'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 T 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 one at a 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 doff. What goes by the board, is
your eat period, 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
suspect it's leaking. And the next day we were behind for

some 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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All three guys went to the bathroom, and you can't do it

simultaneously.
The first time it's going to run you what - L0 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. But after that I was

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

I was really surprised, my first night's sleep was good, and
so were all the rest of mine, and I can't account for it be-
because I 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, but

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.
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MATTINGLY I'd lay there, and my eyeballs would be wide awake and my head
(CONT'D)
would be thinking about things, and I guess I'm used to being

physically a little tired too.

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

I didn't need that sleép.

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

want to go to sleep, and it's the same thing in space flight.
YOUNG ~ You think so, huh?.
DUKE' - Yes.

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

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

things.

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

desire to go to sleep.

-

I - I think it would help fér ué all'to'have»the same piace,
like Chariie ﬁas 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, becauée 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 could get out of the

way and sleep.

It was nice sleeping under that couch, I appreciate 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 to 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 to stay warm there a couple of

times.

We talked about 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.

CORFIDENTIAL
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MATTINGLY And up to then, I felt like every night I wished it was a
(CONT'D]
little cooler. And after that I needed the sleeping bag
and my jacket in order to stay warm enough to sleep. I tried
all the things Stu had suggested gbout anchoring your head
and doing different things that he thought would help. Charlie

put his head in the sleeping bag.

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

worked fine for me.

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

any effect on me.

» DUKE - I didn't wear the coveralls. 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.

MATTINGLY 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.

MATTINGLY - - as being a waste of the Government's money. But I found
that that instrument panel was just perfect. I could turn
the lights down so they didn't disturb anything, and all I
had to do islglance at 1t, and I could read 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
fhat stuff was super. And I thought that was really a good

thing to have.

YOUNG Yes. But the thing that I think that a lot of people don't
realize, that if anybody moves around in that cockpit, it
wakes up the other two guys. There's a couple times there
when I 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.

DUKE 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 to keep

LCONFIDENTIAL
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from reaching over there and riding around the cockpit. Seems
like when you bang something you actually 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 make a head run.
One of the things we didn't do was wear our couch loops.
Anytime any 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 have banged. We had it loose so we could get
in that 382 count (?). I think if we had put the strut out

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

Maybe this i1s the chance to mention we need a smaller trash

bag. The jett bags are Just 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 a couple of days to get going at it.
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You've got to get into the swing ot it. You need to plan
way ahead to do things very slowly and take a lot of extra
time so you learn the little details of housekeeping that

go on. When we finally learned how to eat, we had a system
where one guy would fill 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 eating meals in

35 minutes or so and getting it all done.

But our first meals must have been an hour and a 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 just too big. It's a real nuisance. You pick up

a piece of trash - something floats by you and you pick it up.
You say, I'll throw it in the trash can, but you got 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 to get
two pieces out. You want to collect enough to make it worth-

while to open the bag.

. CONFIDENTIAL
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We never really felt like we used the bottoms of those

things because they were so deep and hard to get into. But
the idea of having a set of Jaws on that thing that you

could jusﬁ pull open and arop sgmething in was real conven-
ient. 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 Volkswageh pouches in the LEB, I'd

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

And that saved me a lot of time.

What you're really saying 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 clamp on it.

We could use it for an interim trash bag. 1It's deep enough.
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The amount of trash is reslly surprising. We ignored one of

the things that kind of caught us later. We could have

kept the size of the trash bag smaller, if we had thought
about squeezing the air 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.
I was squeezing mine down.

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

smaller bundle.

A food package is 6 inches by U4 inches by 3 inches, vacuum

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

By the time you throw in tissues and all the littlé miscella-
neous things that you never think about, it's really quite a
bit of trash. I jettisoned two jettison bags in the LM. 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 pretty heavy burden.

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

us behind.

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

bed they have a presleep and a postsleep checklist. But

4there's never any time allotted for the thing. There needs

to be a 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, heré's your Flight Plan update."
Here's your Flight Plan update - where am I - and you're off
and running. You know that it took us on the order of 10 to
15 minutes to prepare that crew status report, write it all

down every morning. 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
accumulation of all these things. You need a chance to Just
go around and pick up your toys and put things away. There
just wasn't any time anywhere in the Flight Plan to do that

sort of thing.

Exercise?
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DUKE We did it.

YOUNG There were a couple of periods we missed.

DUKE We missed all of them the first day.

YOUNG Yes.

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

problems and the P23s.

YOUNG There was another period we missed because we were engaged in

post EVA or entry stowsage.

MATTINGLY 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 practical
thing I could think of. We gave a lot of thought preflight

to how we could exercise.

YOUNG I did a bunch of big L4s and it worked pretty good. But I
could tell I wasn't doing the kind of work I was doing on

the ground. I subjectively could feel that.

MATTINGLY 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

'CONFIDENTIAL
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amount of 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 & hundred.

" They said I got mine up to 114 one time.

I question that, because I had Just checked it. If you go
out there and work up a sweat, really do exercise like you
ought to, the ECS will not handle that kind of a locad. The
ECS is marginal. It's designed for three marsﬂmallows 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

bulkhead? We should have measured that.

We didn't measure the time, Ken.




6-32

MATTINGLY

DUKE

MATTINGLY

YOUNG

MATTINGLY
YOUNG
MATTINGLY

YOUNG

e e g R AR
ph kTN - -

But it was hot to touch and that barrel got pretty hot. The
other thing I worried about was laying there and banging
into things. Because you can't do any reasonable exercise and

maintain your body position.

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

in the 180 position.

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

place, 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 bevall 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 couldn't do them in an
uninterrupted fashion. I'd start my exercise period and get

the ISS light’on the way back. It really slows your exercise
down. They've got to handle the biomed harness a little |

better from the ground standpoint. On occasion, they wanted

ISEIDERNTIA
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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, okay, 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 just don't hang in there very good, they float
all over the place. It seems to me the decision to watch
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 individual thing, now. The sensors bothered me.

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

I do too.
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The big 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,
IMP don biomed, CMP doff biomed. Well, you can't do it in

2 minutes. You need 20.

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

.

really making a mistake to 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 to 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 like it takes 15 minutes, but that's what

it was running us.

Using those tattoos as a way of knowing how to place things
is a waste of time. I used the Pen-tel. I wouldn't conéider
doing it any other way. 1 never had time to look for that

stuff.




6-35

YOUNG The only way I 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 still
want to look at it. They Jjust 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 themn,

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

MATTINGLY One time they called me during lunar orbit and éaid that I
was getting a noisy signal. They wanted me to changefit. I
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
distinct 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 d4id it, but it really frosted me. I didn't go to the
Moon to change biomed sensors, and I think that sort of thing
ought to be put in some kind of proper perspective. If there's
a hardware malfunction or if you get a scratchy sensor or
signal, there;s got to be some judgment about when it's worth

breaking into your time line to replace it.
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Right in the presleep checklist there ought to be a check for
the guy that's on biomed, a biomed sensor check. From then

on, if it craps out completely, they ought to leave you alone,
because they can't wake you up to do it. One night I was
supposed to be on biomed the whole'night. When 1 got up the
next morning they said we didn't read your biomed. I don't
know why they didn't read it, but nobody else asked me to check

it before I went to sleep that night. If they really want to

see 1t they ought to have bugged us before we went to sleep.
Sim door jett. We saw 1t.
You can hear it.

The Apollo 15 guys said they never heard it, but I think that's

because they had their helmet and gloves on.
The other two LM checkouts were nominal.

Concerning PTC, you ought to stow the optics to get the light
out of the cockpit. Everytime you go around the light comes
through the telescope and lights up the whole cockpit. I

knew that from Apollo 10.
I'd like to give them an "atta boy" for those window shades.

They really work - work good - that's another first.

“CONHDENTIAL
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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 lot 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 little slower about getting the water out the
gas accumulation decreased, also 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.




6-38

MATTINGLY
(CONT'D)

YOUNG

MATTINGLY

YOUNG

MATTINGLY

YOUNG

But if you forgot the thing just for a few minutes, a big
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 into it and nothing came out.

I guess that's when Charlie noticed that the thing was cracked
across 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 took it off, you could find out where the
water had been because it 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.
I thought the gas separator worked pretty good.

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

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

And it varied. Some bags seemed to have less gas in them than
others. Don't ask me to explain that.

COMRIDENT
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MATTINGLY I think there's something in the way. You pull them out and

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

MATTINGLY I don't understand how it does but initially we were in too
big a hurry. As soon as that thing would pbp in, we'd pull
it back out for another shot. In fact, Charlie was pushing it
in there for a while. When we were doing that we had our gas
problem. When we went back to taking our time and letting
these things run their full course, we didn't. T think there
may be something in the technique on how you use those things.
Maybe you can induce some gas from the cockpit and around
that little plunger if you push it too fast. After that we
started getting uniform quantities of water. For a while
there we were getting differences in quantity between the
hot and the cold ounce. After we finally got on to it we
were getting very similar guantities out of both guns. I
think we were inducing a lot of that gas by pushing on those

water panels.

YOUNG These are system anomalies. - the broken chlorine ampule,

remember that one?
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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 squeeze 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 going
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 mission any way.
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We just forgot to time it sometimes.

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

want to wake up your buddies.
You can time.it, but what are you timing?
Who knows?

Another thing is those Gemini bags have a nonrepeatable
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 valve 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. You have to make
sure that there are no leaks. It seems to me that the timing

is Jjust 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 question in my mind when it stopped.
Yes.

I couldn't be sure.




6-h2

DUKE

MATTINGLY

DUKE

YOUNG

MATTINGLY

I think all 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 uﬁfoftunate in that we had the medical requirements
document in the Flight Plan. Suppose you got up in the middle
of the night, every thing is dark. The medical requirements
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 light — 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. Somebody was always using it for something. It
was 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 took up




6-43

MATTINGLY much 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
contributes nothing. It's Jjust a real nuisance to go through

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

it sure was. .

DUKE ‘What 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 I.couldn't always remember what I had the other day. Every
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 squirted it in our mouths and guessed how much

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

DUKE It's just a pain to fill 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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MATTINGLY

YOUNG

MATTINGLY

DUKE

MATTINGLY

DUKE

MATTINGLY

I just don't think that's a good way to log normal functions.
If the guys that come up with these ideas would Jjust 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 to the place where it's too much trouble to

do it.

It's constraining. When you're doing something and all of a
sudden you have to stop to urinate the next thihg 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 almost a direct opposite

of diuresis.




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































