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SCOTT

1.0 SUITING AND INGRESS

Starting out with the suiting and ingress, there were no -
problems. The suiting was on schedule, I think a little
ahead of time. Ingress was nominsl, and the cabin closeout

locked good.
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2.0 STATUS CHECKS AND COQUNTDOWN

The communications were good. The countdown was smooth; I
think we were probably 20 or 30 minutes ashead all the way.
Can't think of any anomalies during the count. I thought the

EDS checks went particularly well.

I guess I was surprised that the hydrogen flow indicator on
fuel cell 2 was cut. I hadn't been briefed on that hefore the

flight.

Yes, that's right. That was a surprise. Nobedy told us that.
As soon as Jim called it, Skip came back and said, "that's
right, it's out." Like you should have known it, I guess.

Controls and displays were oksay.
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3.0 PQOWERED FLIGHT

SCOTT My evaluation, compared to Apcllo 9, was that the lift-off
itself was softer and quieter. When the tiedowns went, we
could feel definite motion, but it didn't seem like as much
as it was on Apcllo 9. The noise was relatively low-level,
and none of us had any trouble with the corm at all. We had
vibrations within the S5-IC which were Just about the same
frequency as the noise you hear standing on the ground. You
hegr the reverberations from the engines or the 5-IC vibrations
were about the same frequency, low amplitude — Just something
you could feel. Going through max g was noisy, but we still
had goecd comm. And it didn't seem to me that that was as
loud as it was on Apellc 9 either. I could hear Jim call
cabin pressure relieving very clearly. You could hear pretty

well all the way through there, too.
IRWIN Yes, I thought the comm was excellent.

SCOTT The staging was as we expected, T guess. It was what I'd
call viclent when the 3-IC shuts down and everything uncoils
there, and that was almost identical to Apclle 9. It was
really Just a2 big bang. We saw the fireball come up to the
BPC; I saw it in my left side window. I saw the fireball cut

the front window, tco.

N
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SCOTT Right after, or just prior teo, the S-IT ignition, there was
(CONT'D)
a lateral motion, attitude-wise, in the vehicle., Sometime
in this staging sequence, we got a slight yaw. The 5-II
was very smooth, and all the way through the S-II burn, we
had a very light — I'd guess in talking about it — we
figured 10- to l12-cycle-per-second vibration, something in
that range, low-amplitude, something you could just feel, but

it was continuous all the way through. There was no pogo, no

change in the oscillation.

Tower Jet was smooth and came away very cleanly. We didn't
notice the PU shift; when we went through it, I couldn't feel
anything. Could you, Jim? T remember on Apcllo 9, we also
didn't feel the PU shift, but T guess other crews have felt

it.

The 5-IT to 3-IVB staging was about a guarter to a fifth the
force of the S-IC staging. It was again a positive kind of
feeling, but it wasn't a violent crash like we felt on the S-IC,
1 didn't think. We had the same light 10- to 1l2=-cps vibration

on the 5-IVB all the way into orbit. The shutdown was smooth.

Al1]1 the sequences throughout the launch were nominal and as
expected. All the lights worked good; controls and displays

were good, comfortable.
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The neise and the vibration were less than I was expecting;

it was much less. I was impressed about the lateral vibration
on launch. It was rueh greater, of course, cn the 8-IC than
it was on the S=-II. Just a shaking, back and forth, lateral
vibration all the way through the launch., It was a pretty

smooth ride,
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4.0 EARTH ORBIT AND SYSTZMS CHECKQUT

The insertior parameters are here. 1 can't read them; my

eyes are dilated.

Okay. 93.2, 88.9, and I think the ground eventually had us
in & 93 cireular. 3But that's in the ball nark. The post-
Insertion systems configuration and checkxs went very smoocthly.
I don't think we had any problems at all. We tock cur time.
We spent zbout 10 minutes or so just looking at the scenery

after we cleaned everything up with the girbal moters and all.
We had one secondary preopulsion barber pole.

Yes, that's right.

Insertion B, B secondary, right?

Yes, we set that and it went great. 1T had it written in this
orne toc. HBCS-B secondary isclation valve barber pole, cycle
to gray. It didn’'t come on at insertion. It came on at some

other point.
Yes, we noticed it when we did the check.

I have a note in here when you d4id the fuel cell purge check.
You confirmed, there wasn't any H2 flow. Of course, we knew

that.
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TRWIN We didn't get the MASTER ATARM on the i,.
scam I have a note hore. At about 53 minutes, we noted thet the

D primary and secordary RUS Iscolatiorn valves were barper nole,
and e¢ycled Lhem to gray. And with aZl that going on, T made
an SM RCE minimum impulse check, just to make sure that the
RCH was working okay. T did that at 01:00 g.e.t., and it
worked fine. Tt was night and we could see the flashes. 5o

I was fairiy well convinced it was oxay, that there wasn't any
pronlem with it then, T don't roemember what event would have
triggered those barber voles unless somepody kit a switch, and
nebody rememberced hitting a switch., We talked about it, how
did that Lkirg get barber poled? Whnen we noticed it, Al and

T had Teen down In the B getting the nelmet btags or something.
28 £ 2 A

WCRTEK Ckay, vou've already given your cormertsz. T don't really have
anything more toc add, other than the Tact zhat T guess the
shakirng of the S-IC was o 1ittle it more than I expected.

More lateral shaxing, a little more vibraticn than I expected.
rigant at Lifv-off. When we got away from the Tower and got
zway , mayoe rom some ground effects, whalever it was, it
smoothed down.  After being briefed several times of what to
expect 2t separation, 1t didn't seem asz vielent as T was really

expectlirg 1t to pe,

% CONFID R
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Which one?
The first one.
I thought you agreed that it was pretty violent.

It was pretty violent, but I guess I was expecting something

even more than that.
You had us so well briefed, Dave, that we were expecting it.

The guidance in the CMC was Jjust dead-on, like what we looked
at in simulation. I could almost repeat the numbers verbatum,
because we had seen them so many times in simulstion. It was
Just absolutely perfect, dead-on. The Z-torquing angle that
we got after we got insertion was about half, as I recall,

and that's just about what the first P52 showed, right in that
ball park. We have the numbers written there somewhere, but
the guidance wag right-on, super. We had no problems at all
with the galinement. In fact, that was generally true with all
the alinements. The first alinemeﬁt went very smoothly,
Tracking it in ORB RATE was no problem. The Z-torgquing angle

came up about the same as they had called up.
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UV photography.

I don't know that we had a color mag ocut at that time.

I think we just had a UV mag out.

T recall now, we did discuss that in flight. I think we de-
cided that the color mag would be nice if we could get the
same area that we had taken the UV pictures of. But we
couldn't do that because of the time. It wasn't valuable
taking a color of some spot other than where we had taken

the UV.

The attachment of the ORDEAL to the spacecraft was very loose.
I just couldn't believe 1t; the thing was really rattling,

Somebody cught to check that.
The ORDEAL itself worked just fine.

We had about a 1 hour check there, We did the attitude
reference check at 01:28 g.e.t., so that was an hour and

20 minutes or sc; and it drifted 2 degrees in pitch, 1 degree

in rell, and about 1 degree in yaw. BSo, 1t was good confirma-
tion on the SCZ. Optics cover jettison. Did you see any

debris?
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Didn't see any debris. Didn't see anything through the optics
when they went. All I heard was a slight thumping noise when
the covers came off. That was it, never saw anything in the

optics.

Okay, COAS loocked good, horizon check looked good, the S-IVB
was driving very smoothly, ORDEAL was tracking right on. The

whole launch vehicle was just super.

Unstovage went as planned. Comm was good. TLI preps were

nominal.

Subjective reaction to weightlessness. I guess we might go into

that one.

I had fullness of head as I expected to have. I had no other
sensation whatsoever. On Apollo 9 T had felt some tendency

not to want to move my head, but in this case 1 felt completely
at ease. I noticed in locking arcund, that I felt quite well
adapted immediately upon getting into orbit. I think that
probably had to do with all tﬂe flying we did prior to the
flight, the acrobatics and everything in the T-38. That's

the one thing that I did different from Apolle 2. I really
believe that was a help, because that was the only thing that
was different. I felt much better this time than T had on

Apolle 9.
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T had the same thing, a little fullness in the head. 3But I
never at any time noticed any problems with equilibrium,.
sensation of spinning, or any problems with moving my head.
The thought crossed my mind at the time that it was probably
a result of ﬁero—g flight. I was ready to move right away,
get down in the LEB and get on with that part of it. Dave
kept telling me to slow down a little bit, I think we both
came to the conelusion that there wasn't really any reaction.
We weren't getiing any reaction out of it. We could proceed

cn normally after a few minutes.
Yes, that's right. How did you feel, Jim?

Well, T definitely had a fullness of head that persisted for

3 days. T had just a slight amount of vertige. I didn't want
to move my head very fast or move very fast in any direction.
That was more pronounced, of course, once we got inserted.
That feeling pgradually subsided, but I still had a slight

amount of verligo, even after 3 days.

I really felt like we were right at home when we got into
orbit. T really felt very comfortable in the environment.
Maybe that's part of it too. If you feel comfortable with

that kind of environment, that may help you adapt more to it.

I just didn't want to move very fast, but not nauseous.

& CONFID Ry
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scorT That's the way I felt on Apolloc 9. T just didn't want to g0
fast. It might just be the time of year, as far as anybody

knows. But there were no problems,

As far as any other anomalies, I can't think of anything else
prior to TLI. We were well ahead of the checklist all the
way. We had plenty of time to look out the window and watch
the scenery. We took in a couple of looks at the sunrise and
the earth airglow and everything. I think the time line was

well organized.

WORDEN As a matter of fact, I thought we had a lot more time in flight
to Just loock out the windows, see the Earth and see what was
going on, etc., than we ever had in simulation. The time line
seemed to work out so much bette_r, for some reason, that we
really had additional time, and it just flowed so smoothly

that we didn't miss anything in the checklist.
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5.0 TLI THROUGH S-IVE CLOSEQUT

T'1l go threugh the notes we wrote down in the Flight plan on
TLI. The time base 6 events were on time. The one thing that
I noticed, which was a fair surprise, was that the helium re-
press was very slow compared to the CMS., In the simulstor,
helium repress goes very rapidly, and pressure on the oxidizer
tank comes right up. In this case, it came up very slowly.

It was glmost an imperceptible beginning. I called the ground
and questioned them on it. They called back and said it was

a normal repress. I think we ought to have the simulator
pecple take a lock at that. It was a little bit of concern
even though we had the smbient bottle if we didn't have the
repress. But in the back of my mind, I was wondering what was
wrong, and nothing was wrong.

One minute after ignition on the S-IVB we had PU shift, which
we hadn't been aware of and which we weren't expecting. We
did feel a very noticeable change in thrust, and that hadn't
been discussed preflight. It was something, I guess, we Just
missed along the way. It seemed strange to me that we didn't
have it in our checklist or time line. We had the PU shift
for launch, and I think it might be a nice thing to stick in
the TLI time line also, just so you'll know it's geing to hap-

pen. It's no big deal.
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SCOTT The new vrocedures that Mike Wash worked out for the TLI, put-
(CONT'D)
ting thal gultomatic and manual together, were really good.
The OEDEAL setup was just right. Tae numbers came out just
right, and ORDEAL track was right on zero until the last min-
ute when the guidance starts trimming things cut. Had we been

reguired £o fly a manual TLI, the OXDEAL would have been excel-

lent because it really worked well.

WORDEN Thut procedure is nice, toco, because it is easy to keep up
with. It is seguenced in the checklist so that there are plenty
of check points in there so you can get everything squared away.

It really werks best.

SCOTT Yes, if you ever nad to step into a manual TLI, you could dec
it about any place and wouldn't be behind. I think you did =
good jcb on that,
I guess we all felt that same low amplitude 10 or 12 cps vibra-
tion all the way through S-IVB burn, Just like we 4did during

the launch. And we got a call from the ground on, it seems

to me, a 3-second-early shutdown.

WORDEN One further thing on TLI. I guess we wrote them dowr in the
Flight Plan, but the residuals on the CMC at the end of TLI
were very close to zero. We wrote them dewn. The CMC kept
very good track cof the TLI burn.

I can't read themn.
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Oh, you have bad eyes?
Yes, I still have bad eyes.

Yes, 1t looxs like we had 2 seconds before cutoeff. You gave

all these to the ground, didn't you?
Right.

That's all recorded. V_was plus 145 and V_ was 35 599. You

I

got & 35 614 written over here.
Yes.

That's probably what it was,
Tnat's right.

DELTA—VC was minus 14.9, which meant the EMS was tracking

well, too.
That's right. Everything was working.

We got everything squared away in time to do the T&D. Al,
why den't you comment on the T&D? T think that went pretty

smoothly.

Yes, as far as I'm concerned, the transposition and docking

was Just as nominal as it could be. We came off the 5-IVB and

did the S5 turnaround and then trimmed the final maneuver witnh
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the G&N. L guess I started translating in a little bit more
slowly than would have been -— may have been more comfortable
if I had translated a little bit faster. And everything was
nominal inside the spacecraft at the time. The only thing 1
noticed about D was that the different reaction you get from
the spacecraft as opposed to the simulator. The reaction you
get from the spacecraft is very positive. You put a little
bit of thrust in translation, and you get it right away. You
can see the rates right away, which is something you don't
always see in the simulator. Outside of that, I thought the
T&D was pretty nominal. We went right on in; docking was no
problem. It went very smoothly; all the latches worked except

e .

The procedures, coming off the &-IV8 and turning around, put
us in a very good relative position when we got around. It
was just nicely positioned as to distance from the 3-IVB. We
weren't too far away and we weren't too close, just very
comfortable.

The high-gain antenna worked right away. We cranked it up,
turned it on, and went to the values set in the flight plan;
and it worked fine.

Formation flight was no problem; transposition was no problem.
In docking, you had to give a litile squirt on the plus-X to

get the capture latches engaged.

M oy K S h,
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Yes, tnat's right. We came in the first time, and I could
feel the probe contacting the drogue. We just sat there, and
it just seemed to at least slow down any forward rate, When
I felt that the cleosing rate hud reacned a minimum, I gave it

a little squirt of ¥, and it went right in from there,

Yes, I think there is the tendency to go in a little too slowly.
On a dock, that could be compensated by a little plus-X when

you got there.
Yes.

Onice you gave it the plus-X, 1 was watching the talkbacks,
and they fiipped rignt in the barber poie. We retracted and

cinched right on down and heard a good bang on the latch.

That's very positive. Not only can you near it, tut you can
feel it, too, when those latches go. You really koow you are

there.
Humber 3 was the one that wasn't latched, It took two strokes.

Yes, that's right. A1l of them were locked up tight except
number 3. It took two strokes to lock it. Could you see any-

thing hanging from the LM?

I didn't sece a thing.

euinSinasnE—y
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BCOTT You mentioned tne handling caaracteristics. Sunlight and CSHM

doczing lights must have been okay.

WOERDEN We dldn't need the doczing light. Fverything was illuminated
oy the Sun. We didn't have any problems with shadow; no prob-
lem secing the docking target. It was very clearly illuminated.

We dian't use the docking lights.

SCOTT I gucss wo've gobl to go in and get the tunnel all configured,
and thai went according to pilan, The extraction was & pretty

good tang, wasn't 1t?

WORDEN Yes,

IRWIk Yes. It was mcre than I had expected,
GoOTT hat's a pretty good Lhump when it goes off those springs
pushking cut — but there was nc question that we had had ex-

traction. You zould see the 5-IVB going away, couldn't you?

Or could ycou?

WORDEN Ho, I cculda'. Jim cculd. I couln't sec out my window., =
watched the EM3, and when we first separated, the ZMS counted
up as I expected. When we turned arcund, the thing kind of
tacted down again., We started out aft 100, and it went up to
about 1235 cr 126. When we turned szround, it was down to 99.2,

93.3%, or something like that. 350, ine FM3 was affeclted by tne




WORDEN turnaround. As a matter of famct, during the whole TD procedure,
(CONT'D)
I had the EMS set up and had the accelerometers turned on. I
was in DELTA-V and normal, but I really didn't rely at &ll on
the EM3 for any indication of DELTA-V. I used strictly time
on plus-X thrusters and only locked at the EM3S as a backup.

In fact, I don't even recall locking at it more than meybe cnce

or twice during the T & D

SCOTT Yes, I think that's a geood procedure, toc, especially when
you check and make sure you have all your lsolation valves

open.
WORDEN Yesg,

SCOTT You could be pretiy well sure that it is going to get you the
DELTA-V you want. The pyros goihg off made pretty positive
sounds, RCS, retraction: I guess we've hit all those. We
got the camera on right at the dbcking point, I guess we
didn't take any pictures of the ejection because there's

nothing you can take pictures of.

WORDEN That's right,

SCOTT The next thing is attitude control and stebility during and

immediately after the SEP ejection. Did you notice anything?

aASE————
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Attitude contrel was very good. There was no problem with
attitude control. We did the whole thing in G&N. We came
off thke 5-IVB with the LM and did some minus X. After we got
off we did our VERB 49 maneuver into the S-IVB viewing attitude.
1t took us some time to get arcund to that attitude because we
had low rates loaded in the DAP. I thought that maneuver went
very smoothly. No problem at all with the maneuver. As soon
as we saw the 8-IVB, we called the ground and told them that
we had the 5-1VB in sight and for them to aline and do their

¥awWw maneuver.

Then we gave them a G0, also, Tor thelr basic burn very soon
thereafter, We were good and clear, There wasn't any problem
with that in the basic burn. The basic burn wes a very slow,
low-thrust maneuver. We ecould see scme of the propellant coming
out. UTherc was a very fine mist if you loocked very carefully,
and the 5-1V3 moved very slowly along it'z plus X-axis, 1
rather expected z burn there —— some sort of impulsive

DELTA-Y —- but it was a very slow Saing, It wouldn't be any
preblem gotting out of itg way if you were in its way. We

nave talked about SHF and evasive maneuvers. Our S-Band comm

was good all the way.

theught 21 was supern comm the whole way.
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Nothing there on the S5-IVE yaw and evasive burns or on the
S-IVB closecut. Workload and time lines. I thought that was

a very well planned sequence of events. We were busy,
I don't think we were ever overloaded during that time.

That takes us up through all the S5-IVB zctivities.
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6.0 TRANSLUNAR COAST

I don't recall now whether we did one F52 or two P52s before

we went to FI'C REFSMMAT.

We did two. I'd Lize to comment crn one thing here 1n the
Fiigkt Flan. Every time you had two P52s due there was only
cone box to fill in the numbers, ard I thought it woulid be handy

to have two boxes.

Yes. The second cne is a starting pcint for the next series

of drift checks.
Thney have stars.

I couldn't sgree with you more, but I'm sc conditioned to
writirg down the gyro torauing angles in any P52 £hat I write
them down ever if there isn't & box in there. I'm sure it

might be helpful to go shead and write them down. As a matter
of fzct, 1t dces give an indication of performence cf the IMU
because it tells now the coarse aline is working; how accurately

you're getiing a coarse aline.,

They have a place in here for shaft angle ana trunnion angle

for tne stars. Do you know why?

T
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"ner. you taxe saaft and trunnicn angles on those two stars.

You do ycur second P32 with an option _, and then if you have
any vrotler locatirng tne star, you gc to the skaft and trumnicn
angles because you're still there at the attitude. It's Just

a Warm feel}ng kind cf thing. 7Yocu shouid see these same shafs
and trunnicn angles come up on the second P52 within the dead-

card of tac 5CE.

Okay. Well, ithe torguing angles looked good. I felt we had a
Ict

pretty good plaiform at shat stazge. Zet's see, OPTI

CALIBEATION.

We ran all Lhe P23s the same way. We did an sutomatic maneuver
to tne opiics calibraticn activity ara tnen an optics calibra-
tion, wnican is the "irst part of the P23 =zeries. We had nc
preblers doing the optics caiibraticon, and I don't recsll ncw
whai Lhe exact numbers were cn Lhie calibratior, but they were
within 3/1000ths of being zero. Tnern we dié a VERR 49 maneuver
tc the Fr¢3 attitude sc that we made sure we had a good view from
the LI and tnat the subsegquent sitar kerizon signtings would be
done at approximately the same attitude and the same roll argle,
T thought PFP3s went very well. [ used minimum impuise to con-

itude while I was doing the T23s. Wish the LM on, nin-

ot

trol at

irum impulse was very sleow in correcting any attituade errors
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that we had, but it was very positive, and there were certainly
no problems with that particuler mode of coperation for P23s.
Outside of recalibrating myseif on which horizorn I wanted to

mark on, the P23s were guite straightfcrward.

Incidentally, I might add here, we haven't yet found cut what
the resulis of the P23s were, I felt that ome of the biggest
helps I hed irn doing the P23s was in flying the really accurate
simulatér at MIT, where they nave very accurate calibration and
good slides and they can tell you within tenths of kilometers
vwhat 'altitude you're merking on. I spent z good session with
Ivan Johnson (MIT) doing nothing but P23s — all the way through
the flight, right from translunar ccast back intc transearth
coast. I thougnt the P23s ir flignt were very close to what

we practiced in the sgimuiator. I really had a f#irly Wart

feeling sbout that P23 system.

I think the updates you were giving there, particularly on the

wey home, sort of verify that.

The command module simulator (CMS) is just not set up to do

F23s accurately. There's just no way you can btuild that kind

cf procedure into that part cof the simulator. The simulator is
good for procedures, in thet case; but, if you really want &
fine calibration on the eltitude, on the horizeons you're locking

at, and on your eyeball and what you're deoing, then the MIT

m
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simulator iz the place to go, really, Tnat's really a must.

I was really impressed with that whole thing.
¥ think you could nave got us home.

Yes. They zept Lelling us all the way nome that our vector

was as good as tneirs.

The next thing 1g 2YSTEME ANOMALTES., I guess the first one we

rnioticed was the SPS THRUST light being on.

I tkhink I neticed tnat LHPE light right after TE&D,

We were just sitting with nothing going on. The EMS was turned
an, and T loozed up and saw the SPS _lgat on. That was fairly

cloze after T&D.

We went throughk the procedures, I thinx, which are slready doc-
amerted by tne grouand, as they recommernded, and found that
trere was a short in the switch. I think pounding bn the panel
turned the lighkt on for us, and Iinally, manipulating the
switeh gave us = constant light on. First time we tried it, 1
guess , we meved she switeh up and the light went out. Thnen I
played wiik the switech some and got familiar erough with the
stort that . could put the switch in the mid-position on thne

-

lower portion of ihe foreskirl and hold the 1light out. It

®ONFIDENT i
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would be interesting to see the inside of one of those switches
some day to see 1f you could identify the contacts they're
making., [ think the ground did a fine job of coming up with
procedures to evaluate the switch, and when we got down to
checking the engine out, I thought the procedures they recom-
mended were real good. ‘'They were simple, easy for us to change,
easy for us to work through, and, in general, I thought that

was a real fine bit of support they were showing on the ground.

That was superb, I thought. Like you ssy, the procedures were
simple. It was very easy to make changes in the checklist, and
the changes that they made were straightforward. It was a
pretty straightforward systems problem, I think, at that point.
The procedures that they recommended worked well for both the
dual bank and single bank. You ¢ould just forget part of the
procedure. All the burns that I did in lunar orbit, the short
burns, I did on one bank only, so we would avoid any problem
with that bank that had the short in it. The procedure was
almost the same, and it worked cut very nicely. The only
change was in one extra circult breaker that was out, the

MAIN A pilot valve, in leaving the normal A DELTA-V thrust

switch on.

I think we had a good, warm feeling that we had two complete

SPS systems going into lunar orbit.
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Sure did.
1et's see, wnat else on the systems on the way out?

Well, we had the AC problem on the circuit breaker, with the

circuit breaker popping.

Yes, I guess that popped, the iights wert out, and we left it

out,
And we taped the rheostats.

And, I think the only consequence of thet was, as you mentioned,

it sor%t of changed your pattern of cperation down in the LEB

because you didn't have the timer down there,

We didn't have the mission timer down there, and the other
tning that I missed in the LEB, which I found, I stuvbed my toe
on a few times, was that all of the progrem lights in the DBKY
were out. The only thing we had was caution and warning panel
down there. That was operational, but all of the status lights
orr the DSXY were out. They went with that circuit breaker.

The bacxlighting in the EM3 screoll was ocut. That was alseo off
of that circuit breaker. 1 don’t know if you want to comment

on the bacxiighting on the EMS.

It wasn't any problem.
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I could see it all the way down. We didn't need the

backlighting.
The water system,
Yes. The leak in the water system.

Yes. I guess we can go through that one here. Was it the

third night out when you were chlorinating?

We were just getting ready to chlorinate, We had Just taken
the ecap off when the lesk appeared. I guess it had been leak-

ing before that. But I don't know; it's hard to tell.

It was found, subsequently, that Karl Henize had experienced
the same type leak prelaunch, which is another thing we hadn't
heard about. It would have been nice to have known that there
was some sort of expected problem in the chlorination and how
to take care of it before the problem cccurred because I think
all three of us were a little concerned when that thing started
legking at the rate it was leaking. It was really pouring cut.
I guess we'd just got the dump turned on to suck the stuff out.
We were going to dump it overboasrd during the PTC when the
ground came up with the procedure to tighten down that 1little
valve in there. It was a very simple procedure, and haed we
known that it might occur, we could have taken care of it and

saved a lot ¢of anxiety and a lot of wet towels here,
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wORDZI Urnfortunately, we looked for a oreak in the line., Tt's the
chleoringticon part in panel 352, and Lhat thing comes out pf
the panel, straight out, and then it angles; it has sbout &
L5-degree angle on the vent and the first thought I had was

that we had cracked that tube right there.

IRWIN You krow, 1F we'd suspected thait they'd had a problem vefore,
we could have ifeft the injector screwed on there so that it

wotldn't have messed up that valve. Left 1% on there 211 the

time.
SCCTT I don't thinkx 1t was an injector prcblem, Jim.
IRWIN Well, I think you aggravate the situation by taking the injector

valve off and on each time you chlorinate, You locsen that

littie wvalwve,

[alalalaalse

SCOET Tn locking at that little valve, it's a rubber seated valve.
I+t zcems Lo me that that wouldn't te a tad thing to take along
a5 4 sprare beeguse i you ever fcre up that rubber seal there,
veu'd be in trouble. It was obviocus +that there's no way to
chcex tnat off, vecause we closed everything. Al got cut the
systems boos and we closed everything, and it turns out there's
only one check valve hetween the potable tark and that wvalve
tnere. And If you lost that cneck valve and the thing started

leazxing, i+'d be all over. Go I think, in summary, it would

CONFIDENTn®
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be good to know about those things, even if they do nhappen
Just before you go. If somebody could just pass the word and
say, "'Hey, we had a little trouble with the water system."
And if you take a toel, 83 cor wahatever it was, and tighten it
dewn, 1t would 2e fust fine. Eut there were a few anxious

moements there mopping up.

Cne other humorous ncte. You know, you vwere yelling for towels
and T couldn't get into tnet compartment that had all the dry

towels.
You couwldn't get inrto the compartment?
It was stuck and we got Into it a little later.

Yez, we had a funny witn the latck on that compartment, and
cnce we got 1t cpen, it worked fine the rest of the time. I
guess it was Jammed. Something was jarmed underneath that
lateh., You know, tnose are thosé redial latclhes, and the one

under the head-end of the couch was Jammed.

Those compariments are too big ard tney're not partitioned.
Cnee you open one-half cof cne docr, well, everytaning in thnere
comes floating out unless it's tied dewn. To try and restrap
tnings when you get through with them is a pretty good Job

because those straps aren't that easy te use. I thirnk it would

be very helpful if somebody could partiticn the wvaricus sectiocns
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SCOTT within the compartment with Beta clcth end a snap, or some-

{CONT ')
thing, beczuse we were forever anda a day opening one of phose
thirgs ur Lo get cone item out. Everything eise came out and
it was just floating, and, zs you know, cverything fleats up
plus-¥X-wise and you ‘ust have to leap on the whole compartment
with all your arms and legs to held everything down while you
search {or the cne item you're wantirg. They've grown to such
lerge size, it's almost like having a whole aft bulkhead in

ore compartment. It was sort of a nagging problem all the way

througa. [1 just tock that much more time.

WORDER Yes, it did, Those straps are very geood et holding things
dewr, btut they're really designed to strap everything down pre-
laurcn. They're not very well designea for use In flight.

They aave a very difficult little buttcn Tastener in them and
the straps themseives have a rubverized feel tc them Lhat makes
it hard tc ciack fthacse things down and ges that l1ittle butten
invo the Zoop. T agree with Dave. [ tnink with compartments
that large and with so many small pieces tnat we're fooling
with Inside the spacecraft, there ocught to bte some smaller

compartments.

[

3COTT Every time you cpened a compariment, everytning Just jumped

rignt out at you.

IRWIN Sh, yes. The screws on the restraint system came lcose.
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Yes. That was during the lunar orbit, but that's a good thing

to mention so that we don't forget it.

It's surprising in thet it came cut of the center seat and the

right seat, both on the right side.

On the right side, yes. The lower lap belt restraint attach
peint on the center seat and on the right seat came loose.

The small bolts that hold them to the attach point and the
nuts all came loose and just floated around. The lap belts
came loose. I thought it was kind of funny in lunar grbit.
When I took the center couch out, I noticed the attach point
on the center couch wag gone. And that strap was floating
free. I looked arcund for the little bolt that goes in there,
the little screw and the nut thaﬁ goes in there, and T couldn't
find it, T thought to myself at the time, well, I'1l just sit
and wait and sooner or later it will float by. Sure enough,
all four pieces to that thing floated by: Two washers, a bolt
and & nut. I just grabbed them as they went by and stuck them
cn & plece of tape. I kept the tape in one place and then put
it all back together again. But I was really surprised that

those little things came loose.

I think it's a good idea to have restraint straps, especially

if you'lre going to maske & two-chute landing.
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We Wwere able to repair the one in the center couch pecause we
got all tae parts. On my couch, we never did find the nut

for i<,
That's rignt.

S0 we ended up just taping this gcod one up. And it withstood

that two-chute impact.

That little piece of gray tape.
Yes. Take lots of gray tape.
Best inverticon yet.

Jext thing is the MODES OF COMMUHICATICNHS, and I think all of

those worked very well. GSuper cormm all the way.

A1l the way. Tantastie tracking. We went to PTC attitude for
tne first time, We had arrived at. P7C procedure preflight,
which was different than the PTC procedures that had been used
before hecause of the new universal tracking program. We
didn't kave the same kind of ORB RATE DAFP that we had before.
Ta make the thing work right we had to load 0.35 deg/sec in
the rstes and a half degree deadband into that, soc that the

tning would spin up when yeu {irst turned the DAF on. We got
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the attitude and used two adjacent gquads to get the attitude
to damp the rates. I'm trying to think now why. We
eventually ended up getting the PTC going on the third try.

On the first one the rates hadn't damped properly, I guess.
When we got the PTC going, it wandered off. And on the second
cne, because of the half-degree deadband in the DAP, as soon
as you get the first firing to spin the spacecraft up in PTC,
you have to take CMC mode switch and go to FREE so that you
don't get another firing from the DAP, which could give you
some cross-coupling, As T recall, I hesitated, I didn't go
from AUTO to FREE in one motion, I hesitated in HOLD just a
second. That split second was Jjust encugh time for the thing
to fire the jet, and it somehow got the roll rate screwed up
because we drifted off attitude again. But I could definitely
hear the jets firing when I went to HOLD. The third time, we
finally got the thing started. We did everything Just as per
the checklist., The third try worked beautifully, and I guess
it was one of the best PTCs we've seen. It worked just as
advertised, And T don't think we ever had any trouble with PTC
after that either. So it was just & question of getting that
new procedure straightened out., The half-degree deadband was
the big thing. We used to lcad 30-degree deadband in there
and when you first proceed on the DAP you get a forced firing,

which gives 80 percent of the rate that you loaded in. With
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the universal tracking now, that's all been changed and it
doesn't wcrk that way. OS¢ we had to go to the half-degree
deadband. And it'z just a guestion of getting used to that
program, that's all., The TP23s and the P52s were just abso-

lutely nomiral as far as I'm concerned.

Midcourse corrections. We did that one last midcourse prior
to LOI to check out the engine to make sure that bank A worked

okay. It worked exactly as advertised., It was a good burn.

Tnat was a little bil humorocus, in a way. We talked about
that burn as a checkoul of the 8PS engine. And the procedure
was that we'd get everything set up and we'd push that circuit
bresker in, and, if the engine light was off, we'd thern pull
the circult brezker right awsy. We got 21l the way through
that burn before it really dawned con me that that was a mid-
course correction. The DBEITA-V we got out of the burn was
exaclly whali they wanted on the midcourse correction. So it

worked cuit ratiher rticely.

We did a lot of UY photogracvhy on the wsy ocut. In a way, that
was good becausc we always maneuvered Lo a position where we

could view the Zarth or the Moon at the varicus stages.

The procedurc that we established preflight to do the UV

photography worked okay in flight — Putting the cardbosard
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window shade up, pulling the lLexan shield down, and all that,
But it's a cumbersome procedure, and we've got to be careful
ebout a bunch of things all at the same time. You've got to
Juggle the camera and the Lexan shield and the cardboard and

a whole bunch of things. I guess that's really my major com-
plaint, the Lexan shield, That thing was fine the first day,
mayte the first couple of days, But that Lexan is so soft and
it scratches so easily that after a couple of days it was
worthless as a window to take any photography out of. I sure
hope that, if we do that kind of photography on the next f£light,
there's a better system of protecting the interior from ultra-

violet than with Lexan.

The nominal mode was to ieave the metal shield over the card-
board, leave the cardboard up all the time and leave the metal
shield up. Then when we wanted to take the UV photography,
Just take the metal shield off. The cardboard was there., But

that didn't work very well in lunar orbit.

That's right, because in 3IM bay attitude, that particular
window is the very one that you see almost all the targets
out of., And you're sitting there with the Lexan shield in
place, and you're trying to take plctures through it, and all
youlve got to do is touch it with a camera lens and it's

scratched, I ended up using the ILexan shield as a shield, not
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necessarily in the window, but putting it between myself
and the surface and taking pictures around it, so that I .could

get some decent pictures.
The television cameras seemed to work okay.
Yes, o problem.

Eigh gain antenna performance was all right, Daylight IMU
realine and star checking: You never had any trouble doing
alinements, They worked out fine. You want to comment on
your telescope? You didn't think you could see very much

through your telescope,

Yes, The attenuation of the telescope. You really had to have
a very bright star %o see it through that itelescope. You sure
couldn't pick out any guide stars to any of the Apollo naviga~

tion stars, I didn't think.

The light loss through the ftelescope seemed f0 be considerably
greater than Apcllo 9. I could not see stars on the dark side
of the Zarth very well through the telescope; and, on the dark

side of the Moon, I still couldn't see stars very well,

It was absolutely amazing. You could lock out the window and
+he sky was just bright, there were so many stars. You looked

through the telescope and you cculd pick out maybe one or itwo




T 6-17

WORDEN major stars. That was all. A fantastic difference in the light
(CONT'D)
attenuation through the windows as opposed to the telescope.

It was unbelievable, really.

SCOTT The CM/LM delta pressure seemed to work okay. When we pressur-
ized the tunnel and did the latches, it worked as prescribed.
Monitoring the delta pressure on the way out with the IM seemed

to work all right, The IM and tunnel pressure were nominal.

IRWIN Removing the tunnel hatch and the prcbe and the drogue was an
order of magnitude easier than it's ever been in practice. It
wvent exactly as we'd seen on the mockup over here. I thought
it was a very easy operation. We put the hatch underneath the
left-hand couch. We put the preobe in the center couch, and
lashed 1t down. We put the drogue underneath the left-hand
couch and tied it down so that we had good clear access to the

tunnel area. I thought the whele operation was very easy.

Jc problem,
SCOTT I thought we had a lot of odors in ﬁnere.
IRWIN I think it was probably due to all the hydrogen systems.
SCOTT If cleared out ﬁretty well, The spacecraft system cleared it

out pretty well.

ST
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Not nearly as well as the LM system. Maybe that's Just a

function of three versus two guys. Of course, I was contribut-

ing my share too. I thought it was pretty gross in there.

What we are really searching for here is some sort of burn

smell up there.

Yes., I recall some powder smell in the tunnel,

I didn'£ smell any nitrogen up there,

I thought that whole tunnel operation was very clean.

I think if you listened very carefully you could hear the SM
RCS, and to me that seemed somewhat different from Apollo 9.

I thought we could hear any firing fairly well on Apollec 9.

On the service module RCS, I thought that the noise level of
the solencids operating on those RCS engines was much less than

what we've got in the simulator.

Could you really hear them or just feel them? I kind of got

a muffled thud when they would go off,
Yes, you do. It's very muffled though; it's very attenuated.

I'd say it was almost an order of magnitude less that we felt
on Apollo 9, as I remember., Maybe that's because it's biased

by a lot of simulation noise, bul you sure can't hear it very
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SCOTT well., You can see it. You can see the flasnes at night, but
(CoNT'D)
you sure can't hesar much.
I think we all got the sleep as recorded, I think everybody
slept fairly well. There were a couple of nights in there

where I think everybody was really bedding down. That went

gquite well.’

It seems like, particularly with the SIM bay, that we really
never had enough time to do our housekeeping. We were always
busy trying to keep up with things. I'm not sure whether it
was because of the amcunt of equipment on board or because we
had to constantly pay attention to cur SIM bay operstions.
But it seems like we were always pressed on the housekeeping.
We had to eat fast, had to get ready for the next thing fast,
and, in general, we never had a lot of time to sit around and
wait to get to the Moon) nor did we have a lot of time to sit
around and wait to get home, We always had something to do,
And it was mostly because the housekeeping took a fair smount

of time.

One thing we all commented on was that it would be beitter if,
when you awaken, you ate first and took care of your cleanup
activities before you got into the operational part of the day.

To try and combine coperations with eating sort of compromised
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both. A guy would be halfway through fixing a meal and he'd
have to go turn on some SIM bay thing, which means you didn't
do either one very efficiently. After waking up, you should
eat, clean up and then go to work., You'd be more efficient.

Iz that what you were thinking of?

Yeg, precisely.

There are a number of things you have to do in the spacecraft
vhich aren't really called out in any time line. We have an
eat period and then we have a rest perlod and vice versa, You
can't go from an eat period to a rest period. There are a lot
of things that have to be done, most of which are called out
in the presleep checklist. You can't just go finish your
dinner and in 2 minutes do the presleep checklist and go to
bed. You have to have a transition period during which you
chlorinate the water, change s canister, everybody teke their
last urination for the day, and clean things up in general.
You have to have a period of time there to get ready to go to

bed.

Another thing that's not mentioned that I think should be
passed on is cleaning the screens with tape. I'm not sure that

that's ever been discussed. I know we did it on Apollo 9.

The suit circult return sereen and the screens on the suit

SR ONFID BRI



SCOTT holders were constantly covered with stuff, You had to clean
(CONT'D}
it at least once a day. It made & noticeable difference in
cabin temp when we did that. The cebin was running sometimes

up to 80 degrees, We'd clean those screens out and it would

bring it back in.

IRWIN Also, the use of the cabin fan brought the temperature down.
We couldn't find that other suit umbilical screen, so we had

to improvise,
SCOoTT This was on the way home,

IRWIN In conjunction with housekeeping, I think I'd have felt a lot
more comfortable if we'd taken the time before the flight to
decide where we were going to put everything, where we were
going to put those Gemiri bags, ﬁhich CSCs we were going to
use for garbage, et ceteras, It wouldn't have taken very long.
T would have liked to physicslly have used the Gemini bag and
cleaned it up before the flight., It was always fouling up on
rme, and I wasn't transferring properly. Dave said, "Well, why
don't you clean it?" I tried many times and finally, after
about 5 or 6 days, I got it so it would work and I could clean
it. But with little things like that, I goit to the point where

I just didn't wart to urinate if it was that much frouble.
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There are numerous things like that that you run into for the
first time on the flight that you haven't really thought about
before because they're kind of low in the order of priority.
Just a quick briefing on those things would be heipful, but I

do think that they're the kind of things that you pick up as

you go along.

If I'd just used the Gemini device once before the flight,
I'd have gone inte it prepared, knowing how to clean it and

how to use it,.

I think we did make an attempt to get oriented on how to use
the urine ccllection bags, which seemed to work out fairly

well when we were restricted to one dump a day. That opera-
tion, although again it took a lot of time to get all the hoses
hocked up right, did seem to work ckay., But all the different
devices you have to take care of while living up there requived
time and familiarization. I think both of you did try the
defecation device before the mission. That wasn't bad; it was
a job, but it still worked. T think your recommendation to
take the UCTA and the UTSs and work them over before you go

would be very helpful as far as time goes.

We had a lot of hydrogen in the water periodically. Tt didn't
seem to be associated with any particular event. However, at

some period after we used a lot of water, it seemed that there
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was a point at which the hydrogen inereased in the waser, and
we got a lot of bubbles. And that was a problem, digesting
&ll those bubbles., We tried the hydrogen separator and that
didn't really seem to help very much. We also found that it
didn't work on the focd water tap; it only worked on the gun,.
We tried to consume all the mersls as planned and maybe a little
bit more. That means that when you eat z lot you have Lo
defecate a lot, That meant that cxtra time was regquired to

take care of those little chaores.

T

Everybody stayed on an "as reguired schedule' and ncbody would

use any Lomotil., T think that was a good plan.

The biomed harnesses worked well. There are a few lilile
things we might recommend for improvement,'but putting them

on and taking them off was a relatively simple matter. The
data that they got on the ground was good. They told us before
we went that the sponges which go into the sensors were going
to be somewhat larger than the diameter of the sensor, Thaey
waere not. They were smaller. We stuck 1% in and it weould
float back out, That was scort of a pain. They alsc have the
spenges in little packages of two, We have flve sensors on.
This means.that every time you put the five sensors on you

have tc throw ore sponge awsy, because they're in packs of two.

o
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WORDEN Yes. But it gets darn important when you're in flight and
vou've got a package of eight of these sponges. I think they
come in packages of eight. 1If you only use five of them,

you've got. three of them that you've got to do something with.

SCOTT Well, twe cf them you can put back and use again, because

they're sealed in pairs,
WORDER That's right.
SCOTT But the third one you've got to throw away.

WORDEN I'd like to add something else sbout the biomed sensors
while we're on that subject, too. T think both you and I
got a reaction from the paste or whatever was used on the
disk on the biomed sensors. Now, I've still got some welts,

some lesions, that I got off those bicmed sensors,

SCOTT I'm not sure it was the paste or Just the pressure of the sensor

being on that same spot on ny skin.,

WORDEN Well, that could be. I'm just wondering if maybe there isn't
something that could be locked into to see if there's a
different kind of adhesive or something that would alleviate

that problem.

SLAYTON Did they test you for allergy to that paste preflight ass they

are supposed tof?
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Yes.
Yes,
We wore it all preflight.
Maybe you're right, Dave.

We tried to put them exactly in the same spot on launch
morning. Dr. Teegen painted a circle on us where they had

put those things. I redrew mine every oncé in a while, and it
wasg very helpful, You Just stuck them right where the mark
was. And it was real easy to locate them there. But I think
that doing it over and over sort of made you & little sensitive
in that area. Al and I both have little rings there where the
thing sort of cut in. But it was far better than wearing them
all the time. I know that we could hardly wait toc get ours
off after we came up off the surface, because it was really
getting irritable. I think that it was wvery beneficial to be

able to take those things off and let your skin dry out.

I guess the next one I had here was our little Exergym. As we
were on the way to the Moon, we were using the thing end trying
to use it correétly, but it looked like the rope was wearing.
There was guite a bit of fraying on the rope. 5o we decided

that, instead of having everybody work out twice a day, to let
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Al have it twice a deay and Jim and I weould deo something else
on the other time. That way Al would have the benefit of the

thing.

Well, T don't know what it's going to beil dowr to. The Exer-
gym is good for keeping some muscle tone, but I found that
there was just no way I could get a heart rate established and
keep it going. There was Jjust no way I could deo that, Sco 1
finally decided on a ceormbination of twe exercises, I uged the
Exergym a little bit, Jjust to keep my shoulders and arms toned,
and T ran in place. I took the center couch out and wailed away
with my legs, just like running in place as a matter aof facs.

I didn't say anything to the ground, but the doctors watching
the biomeds called up and said, "Hey, vou must be exercising.
We can see your heart rate going up." And they kept me advised
as to what my heart rate was. It worked out very nicely, I
thought, because they could tell you that you're up to 130,
going up to 1L0. Then I would exercise a 1little bit harder,
and true, even though I wasn't exerting any rressure cn any-
thing, Just moving the mass of your legs around really gets
your heart going. I'm really convinced that that's the way

fo exercige in flight; get that kind of motion going and keep
it going not let up on it at all, I did that for 15 to

20 minutes at 2 time. I just ran in place as hard as T could.

SECONFIDENN
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WORDEN As a mstter of fact, I thought I'd stralned some muscles that I
(CONT'D)
I had never used before because I was just free wheeling my legs
and wasn't exerting any pressure on anything. I really thought
that was a useful exercise, and as far as cardiovascular was
concerned, I thought that was a much better exercise than the
Exergym. I.used the Exergym just for muscle tone., I think

it's good for that. TIt's a good thing. You can pull against

that and it's almest like doing situps.

SCOTT That's the best way to really keep yourself up to snuff up
there, especially for people in the command module, They
really don't have snything else, I guess our recommendation
would be to get that small ergometer and put that onboard,
because that's the only way you're going to get a dynamic

exercise,

WORDEN I found out that with the center couch out, there's Just
almest the right amount of rcom., In fact, the same thing
could be done up in the tunnel area, You don't need a whole
lot of space, In fact, that particular exercise doesn't take

as much space total as does using the Exergym,

IEWIN We strained against the struts, against the bulkhesad, and
against the straps; this was kind of an isometriec form of

exercise, I think it's almost as good as the Exergym.
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SCOTT You can put your feet on the bulkhead and hold onto the seat

struts and do deep Kkneebends against your arms.

WORDEN In fact, Dave had the spacecraft moving all over every time
he'd exercise, I'd sit there and watch the rates Jumping up

and down. He was really moving us around,

IRWIN As far as comfort is concerned, I think that after about
1 day oﬁt, we all took off the inflight coveralls. We got down
to the CWGs and were very comfortable in CWGs until we got to
the Moon. In fact, around the Moon, it was even warmer, It
was almost too warm to wear the inflight coveralls, and it
didn't really cocl off until we got back to about 1 day out

from the Earth,

SCOTT It seemed to be warm in the spacecraft. And T think we felt
warm around the Mocn, so we all just wore CWGs., Tt would have
been too warm to wear the coveralis. On the way back, it
really cooled off; the last day in particular. We were pretiy
chilly when we woke up the last morning in our coveralls, CWGs,
and in the sleeping bag., We were down to about 65 on the cabin
temp. But on the way cut, in the vieinity of the Moon, we were
running 75 to 78 in the c¢abin temp; I think that it was a
fairly warm environment., It would have been nice to have been

a little cooler. That was with the cabin fan on and everything.

SCHFIDENFivmg
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1RWIN And, in conjunction with that, it might be useful tc have
some pockets on the CWG if you gel down 1o that mode. Then,

you carn have your pencils where you can get to them.
SCOTT That's a good polnt,

IRWIN Alsc, under anomalies, we ought to mention the preblem with
the cabin fan and whatever that loocse object that was in there
and the fact that we couldn't cycle it freely. We were afraid

to turn it off because it might not start up again.

SCOTT And there was some piece of metal somewhere in the cabin fan.
This Jumps down a little farther along the line, but after
lunar orbit docking and attempting to get the cabin cleaned
out with all the lunar dirt and everything, Al heard a couple
of clicks in the fan and then it picked up whatever it was and
really started to groan. And then, there was a low-freguency,
very hard vibraticon., We turned the cabin fan off and on several
times and finally got whatever it was to lodge into a corner
somewhere and the fan ran cleaner; but whenever we subsequently
turned the fan off, we'd have to go through a couple of cycles
to get the foreign object to relodge in a corner to get a

clean run on the fan., There was something in there.

WORDEN It was funny. You could hear the fan running free - I mean

running as it would normally - and then you cculd hear a ping
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Just as if you'd thrown a picce of metal into the fan and it
got picked up by one of the btlades. Then you'd hear it rattle
around in there and then you'd hear this groaning sound where

it obviously caught in there.

Well, I'm wondering if the filter for the cabin fan shouldn't
be a smaller mesh to prevent an object from getting in there

to interfere with the fan cperation.

Ycu know, we recommended that for Apolle 9; that they put a
screen in there so you couldn't have something drift down
into $he blades, And the blades are wide open to the cabin,
If you have a loose nut or bolt or anything floating around
when the cabin fan 1s not running, it can float right down
into the blades., You ought to have some protection in there,
or put the cabin fan filter up right awsy to keep it clean,

You really aeced the cabin fan aftcr a docking.

Of course, we don't know whether that cobject came in through
the outlet or the inlet. It could have corme in the inlet.

That's a pretty wide mesh.

Anythirg elsc on housekeeping? The last thing in this section
iz the 5IM dcor jJettison. In general, that was a very light
bump. You could hardly feel it. 1 think there's nc need to

suit uc in the future, However, I think the sulting operation

SO N FI D ER
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was & good exercise, because it gave us a chance to run
through the descent time line, What we had planned tc do wes
to wake up and suit up in the order in which we do it during
the descent day to make sure we didn't have any problems and
to see what the time line locked like, And I think we learned
a few things in doing that suitup in zero-g, which Jim end T
had never done in the TLB. We learned a few things and I
think it helped us on descent day to get a little shead cof the
time line. But as far as & requirement, would you both agree
that I don't think there's any requirement to be suited to

to blow the 3IM doocr? It's just not that big a shock. It

was the lightest pyro charge by far of anything we had. Jim

toock photos of it.
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7.0 LOI, DOI, LUNAR MODULE CEECKOUT

We discussed the procedures Whicﬁ were unique to the SPs; end
I suppose we should talk about the ILOI first. That was a
pretty novel burn. It all worked out pretty much as we had
seen in the simulator. The only surprising things about the
burn were fhe residuals, all of which were zerc. At that
polnt, we were convinced we had a pretty good guidance system.
No triﬁ. It was 8 very smooth burn. Everything worked as ad-

vertised. Do you have anything else on that?

No, I was impressed with the smoothness with which the engine
came on and the smocthness with which the guidance worked.
There were nc abrupt changes; the gimbal motors were very
smooth. Tt did jump around very, very slightly, but there were
no big oscillations. We were right on trim when the burn
started, The procedures worked fine. At 5 seconds after ig-
nition, I pushed the circuit breaker in, and we got the second
bank on. I could see the chamber pressure come up a&n estimated
3 percent when the second hank came on. It gave us a positive
indication of the bank coming on. We pulled the circuit
breeker 10 seconds before cutoff, and it shut down right on
time. Dave was ready on the switches to shut down at the burn
time plug 10 seconds. The burn was terminated sutomatically

and, like Dave says, no residuals.
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I think you got that circuit bresker at 6 minutes.
That was the 6-minute call. That's right.

As for the PUGS operation, the unbalance was in normal and
stayed constant at about minus 200 until crossover. After
crossover,.it started to increase out of the green band, so I
had to give it a decrease and brought it back to normal. It
loocked like it needed the decrease position and was left in the

decrease position for the remeinder of the burn.

That put us in a pretty nice lunar orbit. We enjloyed the
scenery and had plenty of time to get ready for DOI, and 1
think that's a great idea. You do the first rev to take a
look at what is there. The time line was very smcoth with no
problems, and we got ready for the DOI. The DOI was again a
nominal burn. We shut down on time manually, but the G&N beat
us to it, I guess, Al, you could see I put my hands on the
switches ard timed it. When the time ran out, I put the
switches down. Al could watch the PC, and T guess he saw it.

Why don't you Just say what you saw?

Well, I heard Jim counting down. I knew Dave was ready to
throw the switches, asnd Just as his hand started to move, the

PC dropped off. 8o the aubtomatic shutdown and Dave's shutdown

@O NFIDEN
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were almost simultanecus; except the automatic shutdown was,

I think, Jjust before his. It was perfect.

One of the things I might mention that is different from the
gimulator is that we always use PC in the simulator for our
cue to start. In the real world, a physiological cue isg far
better. I-mean you don't have to lock at the PC to know when
to start the watch. When it comes on, it is on; and you know
darn wéll the engine is on. When it is off, it is off; and
you kncew it., That is something you cannct possibly sirmulate,

but that is something to be aware of.

I might make a corment in that connecticon, Dave. The valve
indicator actually opened about one-hal?f second before I got
any physical senseation that they were burning. 1 ﬁould see
it move, and a fraction of & second later, I could feel the

light off.

I think you mentioned that during the burn. After ILOI, you

mentioned it.

I took a stop watch along because we were timing it in tenths
of seconds, as I said was necessary for DOI. I think that
unless you really have a double failure, you can't get in
trouble on DOXI. I don't think that is the problem that some

pecple might have thought it was some time ago. That is a
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good solid methed of getting inte a low orbit. Very little

chance I think of getting intc a bail-out situation.

Sounds $PS. I don't think we heard anything other than the

force of the engine coming on. You couldn't hear anything.

During DOI; it was left in the decrease position. For such
a short burn, of course, it wouldn't stabilize anyway; so it
was Just left in a decrease position. I guess that after that
burn, it was put back in the normal position and was left there

for the cther burns.

Gravitational effects on spacecraft attitude. TI'm not sure we
ever noted any because we were always in some prescribed ORB

rate or the SIM bay attitude.

That is correct. We never really went out of an ORB rate
maneuver. We were either straight heads down, stralight heads

up, or in 3IM bay attitude.

1 guess that was true continuously-throughout the lunar orbit.
I don'™ think we ever went out of that particular attitude
except for the rendezvous. My hat is off to the people who
designed the DAP because that just worked so smoothly it was
almost unreal. It was so smooth all the way around you never
noticed the thruster firings. We stayed right in the ORB rate

attitude all the time.

SACONFIDEixiug
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The confidence factor in the RCS gces up by orders of magnitude
every day to the point where I think some of the training we do
on RCS failures might be superfluous, because everybody powers
down and goes to gsleep. I guess my confidence factor on those
Jets is 100 percent. I don't think we ever worry shout s Jet
failing on .or failing off because you could hardly do the mis~
sicn and have to worry about that. We were running through

the ORB rate during the sleep, and they weren't bothering any-

anybody.

That's right. As a matter of fact, during the sleep periods,

I don't recall hearing a thruster fire or any maneuvers at all.
I don't either.
It was Just as quiet as it could be the whole time.

It would be interesting to compare notes with the doctors. I
thought I was getting a fairly good night's sleep; but I talked
to the doctors this morning, and they said that wasn't neces-
sarily true. It might be because I normally move around when

I sleep (change positions), and they might interpret that as

loss of sleep or loss of rest.
8IM experiment prep was standard procedure.

It was cocok book.
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Communications were excellent. FPGA donning: We set up a plan
on the LOI day to try out our sequence of suiting for PDL day.
As a result, we changed our minds on PDI day tc make it =

1ittle bit more efficient.

Tou two put your suits on and then went into the IM to zip

them up.

Because it's a lot easier zipping up the 7 1b suits in the IM
and it gave us a chance to do the Lunnel work shirtsleeve.

We helped you (CMP) get your suit on. It is worth while to run
through suitl donning because the irst day we did it we had you
(CMP) put your suit on. Then we put our {CDR & IMP) suits on
in the command module, and it i1s hard to zip them up in the
command module. That was a sort of chore. Jim suggested we
suit up and go to the LM before zipping ithem up. That made it
a lot easier. We recommend cleaning the tunnel out or putting
the suits on unzipped, cleaning the tunnel out, and then the
CDR and IMP transferring to the IM to do their suit zip. Tt
would be a good idea to have a little trial run one of the

duys on the way out.

As to the time line, that works out much better, too, because
while you were over there putting suits on and zipping them
up, that gave me a chance te put my suit on which is done in

paraliel rather than sequentially.
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In general, there were no problems in donning the suits.
Tunnel mechanics went very smoothly, as Al previously stated.
We did it the same way on PDI day as to where we put the
equipment. The hatch and the drogue went in the left couch,

and the probe went up at the head of the center couch.

IVT tc the IM was straightforward. I guess we didn't observe

the condition of the CSM thermal coating.

IM status checks. The first thing we noticed when we got in
the IM was the fact that the glass was broken on the tape
meter. That Initiated a requirement to clean up as much glass
a5 possible. We transferred over the vacuum cleaner and
started cleaning it up. That was the only anomaly we noted

on housekeeping day.

I guess we might have gone through the comm checks too fast
for the ground because they asked us to go in again so they

could lock at the battery operation.

We will have to ask them, but I think they just wanted to get
another data point on the battery. We found that we could run
through the time line much faster on the comm checks than was
allocated in the checklist. So, 1 guess that we didn't have

the batteries on as long as they expected us to because it



SCOTT Just didr't take that long to maxe the checkout. There isg
(CONT'D) :
anctiher factor we might mention. Having the LM housekeebing
day moved up a day, or the day after TLI, gave them a chance
to do all that testing on the tape meter. That gave me a

warm feeling to znow that they checked the thing out and it

would worx with a broken outer pane of glass.,

I thinh it is a good idea to go take a lock at the IM early and
analyze your problems and get & good Landle on them before you
get too far down the road. Then if they do want 4o take
another look at batteries, the second housekeeping day is no
problem. It is nice to go back to the LM and take another

look around anywazy. We got anotaer chance to ¢lean up some
more glass. We did find a number of pieces on the second day.

I think we got most of the glass cleaned up; don't you, Jim?

IFWIN Yes, I think the use of the vacuur clearer from the CM was

prohably just as effective or more effective than the LM cabin

thing.
SCOTT Tne comm check wcerked well. Transfer of eguipment worked
well, I am glad we had that preflight trazining exercise 1o

get all that eguipment transfer laid out. That went rather
smeothly. Housekeeping was noninal, and the power transfer

bacx and forih from the CM to the LM worked as prescribed.

%.CONFIDENT!Adg
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There was one thing that we did not do, and that was to take
the water bags out of their stowage bags. We left them stowed.
We couldn't see any reason to cut them open and take them out

of the stowage bags.

As we went through activation, we were always 10 to 15 minutes

ghead of schedule.
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8.0 LUNAR MODULE ACTIVATION TERCUGH SEPARATION

The power transfer was nominal.

Tunnel clocseout was just as per the decal in the tunnel. Just

follow that down step by step.

I guegs there wag an anomaly that heppened during maneuvering
to an undocking attitude. I checked things cff on the Flight
Flar as we went. We went right down the line on the Flight
Flan and the c¢heckiigt. We reieased the docking latch, put
the suit on, and did a suit circuit integrity check. We
installed tne hnatch, got a IM/CM DELTA-F, and went right on
down the time line., We did a VERBE 49 maneuver to the undock-
ing attitude ané the SIP attitude, went intoc PL1 S8C5 and the
whole thing. We wert through the undcckirng checklist and got
the probe circuit breakers in. I guess tne major thing is
that everything was nominal, except when I went toc RELEASE

on the probe EXTEND/RELEASE switch; nothing happened. Nothing.

I rechecked the circuit breaskers znd hit the EXTEND switch
again, but nothing heppened. At that point, there wasn't
anytning I could check inside. The only two things that
you've got are the circult breakers and the switch. So, I
figured tnat there had to be scmething back in the tunnei. I

went back and pressurized the tunnel., I looked in the tunnel
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WORDEN and therce was nothing there that was cut of order. £o I
{comrtn)
thought 1'd go anead znd cneck those connectors again. T
rilled the connectors off and put ther back on. T figured
thal 77 that wasn't it then we had & serious problem. I put
the naten back in, depressurizec tae turnel, and went through
the checklist again, depressurizing th unncl, We got a new
the checklist ag ) pre r g the tunne? We got new
attitude from the ground, which was Lhe local wvertical attitude.

—

That time it worked fine. That's really a mystery Lc me.

SCOUT we got = courle of good calls freom the ground on Lhat, one
when we czme zround tne corner, I c¢alled and told them we
nat rot had accept and that you were in the turnel checking
the urbilicals. Right away they came back and said they had
ro TM cn the program, which gave them the indicatiorn that
there was sorething locse on the umbilicals, and that was, of
course, the last thing tc check. Soon after you cnecked
cverything they reported getting ﬁheir ™™, so that was a
pretty gecoi confirmation that thot wes the provlem. Then,

I thougnt arncther good cull was immediately or very scon after.
They came ur and sald ro prevlem on the time, that we hac

LO minutes to get the SEP done andéd just go to the local
vertical attitude, somewhere around there, whicn was a big
Lhelp to us. Jim and T were wrying to pian anead to make sure

we didn't get teo far behind the time line and get heocked into
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having to delsy PDI rev. We were trying to plan our next
series of events for a late separation. It was nice to have
that call, to know that we had L0 minutes to get things squared

away and move on.

The MCC-E came up with an attitude after you'd requested that
they give us the time and an attitude. We went to that atti-
tude and we were there L or 5 minutes before the time. It

worked ocut fine.

I thought that was a very good recovery for an off-nominal

situation.

It sounds like you guys were ahead of it, though, by the time

you came sround the corner.
Yes, that's right. There was only one way to gc.

You check the switches and the cifcuit breakers, and the next

thing you have to dc is go into the tunnel.

Anyway, we got undocked and from there on it went pretty well,
excepl that the undocking was too late to do that low altitude

P2L. 8o we skipped that.

You didn't do any formation flight; you went to the SEP

maneuver.
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WCRDEN Tnzt's right.

SCOTY You gave us 2 good call cn gear down,

WORDEN Right.

S00TT Which was nice to hear. 1 gucss, you didn't see anything

harging from tne LM that looked funny?

wCOREEN Mo, The 1M was clean.
SCOTT You didn't have any calibrations, 4id youd
WORDDH No. As & matter of fact, that was sll supporting fthe <things

that you were doing. We got the pads for the E2k, which we

did in the next rev.

SCCTT Okay. You gave us a geood call on ycur transpender, and I
think that's a good seguence of events. We checked out the
rasder jn the IM, and right afterwards Al gave us a call cn
the transponder. he checked hisg transpender right away. I
thirx tast's a good series, because that gave us & warm feeling

abcut that whole system. I like the way he did that.

WORIE The circulsrization burn was exciting, tut 1t was perfectly
numinal. Thaey had updated the shcert burn constants for the
engine characteristics. And the circularlization burn was done

cn Bark B only, because of the problem we had with the SFES.

& CONFIDENdS



WORDEN I went to attitude. All the star checks worked fine. The
(CONT'D)
burn was done con time, and the residuals were 00 and minus 0.5,
wihich is & no-trim kind of maneuver. ©So that was perfect. It
put us in & €5.2 by 54.8, and in fact, the circularization burn
was absclutely rnominal., It was a very nice burn, very smooth,

and is sure a difference when you get the IM off., You can

really feel that mother go. It's really quite impressive.
IRWIN A11 the fuel cell purges were nominal.

WORDEN We always got a MASTER CAUTION on fuel cell 3, and that was

about alil.

IEWIXN We normally do on the HE'

We weren't getting it toward the end.

WORDEN No, we weren't, &s & matter of fact.

IRWIN It cured itself for mome reason.

Farly in the flight, when we purged the O, on fuel cell 3

2
we'd get the MASTER ALARM, which we should not have, Then,

toward the end of the flight, that did not occur.

SCOTT Ckay. We'll go through the LM side of the undocking and SEP.
I guess on the separation maneuver, we got sbout a tenth of a

foot per second. Wasn't that what it was in PLT?
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I didn't write it down. Before we get there we cught to talk

about the ancmalies we had or surprises during the activation.

Okay. Why don't you go through the stuff up to SEP.

The first cone was when you brought up the computer. We got
a PROGRAM ALARM on the 1105, which was something I don't

think we'd ever seen before.

Yes. We had a lot of up link/down link %too fast in the LGC.
We got that several times, 1103s and 1105s, and T don't really

know why.
That's a good point.

But it's an inconsequential alarm, I think., We mentioned it
t¢ the ground and they never seemed to say anything. As I
mentioned before, we Were.always 10 or 15 minutes shead of
time. 1 don't think we were evef really rushed there. Your
alinement went real well. You didn't have any trouble seeing

the stars.

Yes, I did too., I had a tough time seeing Dabih. Dabih was a
good star as far as position goes, but it was a very difficult
star to see as far ss alinement goes. If you can pick out
bright stars, it'll sure help you. I guess the message there

is, even if you don't have a NAV star, I think I'd ensure I

S.COMBREM
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had a good bright star for these alinements through the AQT.
But the alinement went very well. The P57 docked 1s a very
practical techrigue. You get a good alinement oul of it, and
subseguent drift checks showed that we had a good platfornm.

I think that's the way to go, rather than a docked IMU aline.

The next surprise, and it was probably our biggest surprise of
the activation, was the pressure integrity check., When we
obvicusly did not have integrity, we tried geing to the sec-
ondary canister and still didn't have any integrity. Ve
decided to press on through it and dc the rate check, which

we did. Then, later cn, I guess it was about 10 minutes

before undocking, we came back and redid the pressure integrity
check., Of course, we cycled through it right from the start;
and this time, it worked out greét. I think we had a 1/10th

drep in 1 minute.

1 guess on the first one, we had something like 1 psi drop in

1 minute, didn't we?

Yes. It was cbviocusly something oper, and I don't know whether

the valve was just not seating properly or just what it was.

Ckay, you cycled the valve back there several times. We both
fiddled with the detent and had a gcod detent in it, but

couldn't come up with an answer.
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Well, I guess the ground never came back t¢ us with anymore

words on 1t either.

There was a question in my mind as to what the mission rule was
at that time, T guess the mission rule was to undock and press
on, which ﬁe vere going to do had we not gotten a good check.
But it was a good thing we started that check a little early.
It gave. us a chance to come arcund and do it again. The mes-
sage is to get shead and stay shead; that's why we stayed 10

to 15 minutes ahead. Every time we got to a point in the

time line where we could do something, we went ahead and did

it, even though it was a little early,

We got a tenth of a foot per second on the undocking, and T
trimmed that out on PL47. The comm was good. On the PGNS
activation self-test., You mentioned the ALARM. Everything

else went well, How about going through the AGS, Jim.

We didn't do AGS, of course, until after we had undocked. That

was about an hour later. AGS was unpowered until later.

We'll pick up the AGS activation in sequence. The landing
gear deployment was positive, and Al gave us & good check when
we undocked, The DAY loads were fine. Rendezvous radar and

landing radar checked out as per checklist. The tape meter

SCONFIDENEME.
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worked just like it was supposed to, even though the glass

was broken. The next thing is landing site photography. -

As 1 remembered, you toock some pictures as we went over the
landing site. Incidentally, they came cut very well, and so

did the pictures of the command module.

How about the sequence camera? We had the sequence camera

on theré, too. I guess we did have moisture on the LM windows,
and we had to turn the window heaters on, 1 think it was
fortuitous that Al had delayed the undocking until ocur windows
cleared, so we could get good pictures of that operation.

They were cleared up at Just about that time.

Well, T think Al wanted pictures of himself. He wouldn't
have gotten them if we had undocked on time. He would have
gotten a bunch of fog. I guess I'd like to go back to REV 10

and discuss something that's not in the debriefing.
You mean locking at the landing sites through the sextant?

One of the guestions on the landing site was general terrain
relative to boulders, debris, and craters. A couple of months
before the flight, we had worked out a plan whereby we do the
low altitude landmark tracking technique without the spacecraft

rate drive in order to take a look at the landmark through the



8-10

SCOTT
(CONT'D)

WORDEN

wNH e Pl

sextant. There had been some question as to whether or not we

could see anything. 1 took a look on REV 10, and it was as we
had expected based con previous flights and fidelity of the
optics. I could see the landing site very well. T could see
Index Crater and the rille very well. I determined that there
was no problem relative to boulders and debris, and it looked
pretty smooth and flst. It was 2 comforting feeling to know
that we wouldn't have a rockpile to land in. If the advertised
resolution of 3 feet was correct, we had no problem with
boulders on the order of 3 feet and above. This was subse-
quently verified when we got there. It was a nice thing to
have behind us in the way of validating the surface at the
landing site because of the poor resoluticn of photography we
had from Orbiter. The technique worked very well. It was
easy to track in Inertial Attitude. 1 think you found that
during youf J-1 track, also, didn't you Al? I think you could
have done your landmark tracking without a spacecraft rate

drive.

I almost feel that way, yes. The J-1 tracking was really esasy.
With a high rate in the optics, it was fairly easy to track
if it was off track. You have some roll in there, so that

you're not coming through zero on the track.

S ONFIE
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But the optics are very casy to control, have very positive
respense, and cnce you lock on the target, you can stay right

on it.
That's right.

That gets us dowr to lunar landmark recognition. Of course,
the landing site at Eadley was particularly unicue, whern rela-
tive to landmarks. When I locked at it tarough the optics,

I could recognize the craters that lead intc Index arnd Index
Crater guite well, even though there didn't seem to ke as

many shadows, crater shadows, as 1 had expected.

MSFN Relay seemed to work all right.
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9.0 SEPARATION THROUGH IM TOUCHDOWN

WORDEN I want to say something about the VHF tracking. Of coursé,
we didn't do any optics tracking prior to touchdown, but we
did check out the VHF against the rendezvous radar, I think I
reset the VHF three times, and it came up each time with half
the value that the rendezvous radar had in it. This made me
wonder gt the time how good the VHF was operating, and it
subsequently turned out that it was coperating just fine. 1T
don't know what casused the difference in the range between
the rendezvous radar and the VHF at that close range, because

it wag 0.79 mile, or something less than a mile, I think.

sSCOTT Yes, we had on the NOUN 78. In the LGC, we had 0.78; you had
C.4; and the tspe meter had 0.78, Of course, the NOUK 78 is
Just & tape meter readout, but you did have, for scme strange

reason, Jjust half value.

WORDEN I reset that thing three times, and I think it came up with

the same value each time.

SCOTT I might add, in the LM, we could tell when you were resetting.
- It was sudible, so we tried to observe a no-comm silence period

while you ﬁere getting your regset. There's no question there

that you reset. Okay, you did your circularization burn, and

the next thing is SIM BAY EXPERIMENTS DEPLOYMENT.
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Before we talk about the SIM bay, I guess I should talk about
the landmsrk tracking because that was the next thing that
came up. After the circularization burn was the landing mark
tracking from higher altitude. That went as planned, and
everything worked out fine on it. I tracked the landmark with
the telescope, and it was no problem, It was very easy to
track the landmark. There was some concern about the shallow-
ness oflthe particular crater that we were using, but it was

pretty clearly visible when I checked it out.

I guess my only comment about the landmark tracking is that

I would have felt much warmer ahout the landmark tracking if

I had done it with the sextant, rather than with the telescope.
The telescope presents a pretty large field of view, and you're
trying to track a very small objéct dewn there. Apparently

the numbers don't show that to be true — that there is a great
deal of difference between the tﬁo. I think my own perscnal
feelings would have been that I would have felt much better
about it if T had done it with a sextant, because then I know

I'm really on the target.
You could have locked up on that target easy, I think.

Easy with a sextant. 1In fact, I did it on subsequent revs

when 1 came by in an attitude that would allow me to get the

SCONFIDENTiAig
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optics on it and track it all the way thrcocugh. I guess the
results of the landmark tracking were setisfactory for the

grocund to go azhead and update your descent.

Okay, why don't you hold the SIM bay information until we get

past the landing.

The SIM bey stuff is sort of separate from the landing, and

perhapslwe should go all the way through that first.

We probably should stick with our Flight Plan, rather than the
debriefing guide, at this point. We did a DOI trim burn, and
we might go back in history a little bit on that one. Ve
expected a long time ageo, I think during the data priority
meetings, to see some orbital perturbatiomns ocut of plane due
to the mascons. We had thenm putlin the Flight Plan an extra
period of time to do a DOI trim burn, if it was required.
Prior to descent day {(after the ﬁOI, Just before going to bed)
in order tc plan the next moerning, we asked what was the
prebability of doing the DOI trim burn, and they said very
rerote. The next morning, they called up and seid we were
goeing to have tq do a DOI trim burn. Fortunately, we had the

time allocated in the Flight Plan to do it.

It seems to me that the perilune had degraded gquite a bit

during the night.
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When we got up the next morning, they told us that PDI was
going to be 33,000 plus or minus 9000 feet, which meant that
we could be down to 24,000 feet at PDI. They were still
thinking about a DOI. Well, that was a cue to me that we were
definitely going to do a DOI trim burn, and I expected a
f-foot-per-second burn, which we prepared to do. That threw

a little glitech into our thinking that morning, because we
planned'that morning to try and get everything done early.
Because we had run through the suited exercise good once before,
we got ahead of the game there, and we were able to get that
burn done. I think it should be included in the Flight Plan
if there's any question at all about it. If there's a
10-percent probability that you're going to have to do it, you
should probably stick 1t in there. You really need the time

to get in the LM and get it cranked up.

The DOI trim turned out to be 3.1 feet, which we did with

the RCS.

Theoretically, that was to bring us up to 50,000 feet at PDI.
I guess we'll have a couple of words to say about that when
we get around to our altitude check. Oksy, anything we missed

along the way, Jim?

We can start after undocking and Jjust go through the time line,

'Ilih!!‘r\ll;ll:ligtsuiilillll'

1 guess.
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We'll pick up with the LM from undocking to PDI. A general
comment before we begin is that I thought the coordination of
the two time lines in the two vehicles went very well. I think
we always knew where the command module was, and the command
module always knew vhere we were and in what sequence of events
we were engéged et the time. I think it was & very comfortable
time line, and we had plenty of time even to eat during that
period in the IM and to take care of all the systems things

on time, although we undocked a little late. The thing we ran
was the DPS throttle check, and when we ran it through the first
time, the DECA POWER circuit breaker was open. We have no
explanation for that. I've checked it according to the circuit
breaker list. 1 checked the row of circuit breakers, and then
I counted the number open and compared it with the numbers we
had there; it checked cut. I don't know whether the circuilt

bresker opened during the check or if I missed it.
It should have been closed before undocking.

It should have been closed. The ground called us and said they
didn't see anything and how about closing it, which we did.
Then the DPS throttle check worked ocut fine. The window
heaters, which we had turned on to take the condensation off
the windows, seemed to work quite well. It got both windows

cleaned up, and we never had to use them again. Concerning
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the appreach to the landing site, T think we missed this cne
because we undocked late. We took movies of that beczuse Al
was right below us and we were just about over the landing
site. 3o, we have a combination of undocking plus landing

site pictures.

Rendezvous radar checkoul went as prescribed. We menticned

the rumbers already compared to the V. The alinement used

the same two starts, Dabinl and Alpheratz, again and used =z
regular P52 rather than P57. Again, Dabih was very difficult

toc see. The star angle difference wazs five zeros and the P52
was four zercs and a one. It was relatively eusy to do. In

my estimation, if we could convince ourselves that the P57 was

as accurate ag a P%2, 1t would be an easier way to do an alirne-
ment because you don't have to méneuver the spacecraft; although,

~he P52 18 not that 4ifficult.

The %erguing angles were small. The LPD calibration worked
out well. T had to turn the lights to approximstely the zame
intensity as in the simulator, and the star was about the same
as in the similator. We used Nunki and it f'ell right on

40 degrees.

The AGS activation worked out real smocth. I think we got all

the entries in before we had LOS. The ground can probably
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confirm that. I think there was nc doubt that we had all the
entries in, and we had the K-factor before we came upon LOS.
The timing worked out real well on that. Then we maneuvered
to the AGS CAL attitude plenty early, so the rates were damped

when we got esround to the AGS CAL.

One cof the things thet happened in our planning was & little
confusion as to attitudes. The AGS CAL attitude is rather
arbitrary within certain limits, and we originally chose an
attitude which would eneble us to view the command module dur-
ing the cirecularization burn. Unfortunately, we were using
the wrong reset tapes at the Cape, which we discovered about

a month before flight. When we got the correct reset tapes,
we felt it was too late to make a change in attitudes at that
time. Therefore, we didn't get fo see the cire burn, which is
only & 'matter of interest” kind of thing, but it would be nice
to wateh. If you choose your AGS CAL attitude correctly, you
can see the command module do that. The overriding factor is
getting to the attitude early so that you have about 20 or

30 minutes to let the spacecraft damp. Then when you do the

AGS CAL, you have very low rates, which we did.

Tre comm worked fine;, cconfiguration for LOS and ACS wag fine.

e
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TRWIN The AGS CAL worked out rezl well. I read the wvalues to the
ground, snd 7 don't think there was any problem at all on “he

calibraticn.

HCoTT The AGS locked good; DPS pressurization and checkout wenit well.
The landiné radar checkout went well. We came by ané made an
altitude check as we went over the landmarkx, cver the landing
site, and we got something like 8 or 9. Didn't you write that
numrber dowr? We did two of them as we went by and we called

it down tc the ground. So, they have the data.
TRWEIK I think it was 9 seconds.

SCOTT We read it down to the ground. I guess it's Jjust a warm feeling.
I'm not sure what you can dc with the data anyway. We just

ran it. Landing site observation worked out well.

IRWIN We might make a comment. Even after the LO-minute delay in
undocking, we still picked up con the checklist ané were right

on the time lire in very short order.

SC0TT Whick indicates 1t's a comfortable time line.
TRWIN Yes.
SCoTT The maneuver toc the landmark PD altitude check was done in

AGS, and that was when we found, during the simulaticns, that
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we had no checkout of the AGS part of the landing, which we
felt would have been a good idea. And I checked it out in
both attitude hold and pulse and it worked very well. Both

control systems were very stable and positive.

The next event was another alinement on the same two stars.

We got four zercs and a one on the star angle difference, and
the torquing angles were gquite smell agein {0.010, 0.023, and
0.034), which gave us an indication that we had a good platform.
The COAS calibration was approximately half s degree up. The
star was about half a degree above the center of the COAS, and
that looked pretty good. We ran the P63 igniticn algorithm

test, and the ground seemed sgtisfied with that.

Pre-PDI ECS looked ckay. We went to the switch list and came
around the corner for PDI. Then we started getting a few
surprises. The first thing we got was a PIPA bias update right
after we came around the corner, wasn't it? Do you have theose

erasable loads in there?
Yes, I wrote them down. Let me see if I can find them.

Up to this peint, we felt we had a pretty good platform, and
scon after ACS on the PDI rev, the ground called up two
erasable guantities for PIFA bias updates, which we loaded

manually., I was a little surprised tc see that. We went
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through the procedures intc the PDI as per the checklist, and

everything seemed to be working just right.
1454 and 1452,

Then, as I remember, at PDI minus 2 minutes, or something like
that, we got anocther PIPA bias update, an erasable load, which

we loaded.

T had a surprise here on the loading 231. I had never done
that in training, and apparently hadn't interpreted the time line

properly. They called me on loading 231.
Yes. I remember you even asked them about that.

That was a surprise for me. 1 would have thought someone

would have caught it during the training period.

We got into PDI, the ignition part. Everything went as
planned. We got a good ignition, good throttle-up, and were
on our way to 2 minutes, and we got a call for a NOUN 69

or 169.
What do you remember it as?
Minus 2100.

I wrote down minus 1600, Thet wasn't definitely a minus.

SCONFIDEMig
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SCCTT Yez, It was an uprange load. Well, we loaded it real time,
as they cailed it, and the ground verified it was the right
number. We entered it and proceeded on down to 3 minutes, at
which time I yawed arocund to zero. Very shortly thereafter
we got the zititude and velocity lights ocut on the landing
radar. We had a good DELTA-H. The ground confirmed it was
good and zround 2500, as I remember. We saw a DELTA-H on the
order of 2000 almost all the way down. But, it accepted the
updates quite well, and I think we noted that there was a fair
difference in the PGNS altitude and the nominal, wasn't there,

on the way down? Like about 3000 feet?
TRWIN I think you're right.

SCOTT it almost agreed with the DELTA-H we were seeing on the DSKY.
We got throttled down a couple of seconds early, as 1 remember.
I evaluated manual contrcl with the PGNS MQODE CONTROL switch
in ATTITUDE HOLD. All I did was check roll, pitch, and yaw
to see if we had any red flags and went back tc AUTO. Every-
thing seemed to be in order. I called up a HOUN 68 to check
the time at which P64 would occur, and it was 9:23, which was
nominal. Just prior to P6l, two events occurred which biased
my estimation of where we were golng to land. The ground called

and told us we were going to be 3000 feet scuth. Right?
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Yes, I recall that from the command nodulie.

I lcoked cut of the window, and I cculd see Hadley Delta. We
seemed to be floating across Hadley Delta and my impression at
the time was that we were way long because I could see the
mountain cut of the window and we were still probably 10,000 to
11,000 feet high. I couldn't see the riille out the forward
corner gf the window, which you could on the gsimuliater, out

the left forward corner. 8o I had the feeling from the two
calls that we were going to be long and scath. When we pltched
over, we got P64 right on time. As we pitched over and I looked
out, there were very few shadows as far as craters go. 1

think the model gave us the impression that we could see many
craters on the surface because of the shadow lines. I believe
the overall problem was the enhahcement of photography that was
a little toc high fidelity. In other words, I think they
over—enhanced the vhotography and made themselves think the
terrain had more topographic relief than it really did. When
we pitched over, I couldn't convincé myself that I saw Index
Crater anywhere, 1 saw, as I remember, a couple of shadowed
craters, but not nearly as many as we were accustomed to seelng.
I measured my east-west displacement by my relative position

to the rille, and I could see we were in fairly gocod shape,

relative to the rille, but we were south, I could see the
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secondaries. I could see some shadowing in the asreas in which
the secondaries cccurred. Knowing that we were 3000 feet’
south, which I'm sure will be discussed in the debriefing
because that's not what they meant. I don't know whether you
know that or not. They didn't mean 3000 feet south apparently.
They meant‘azimuth. They meant that we were not coming in on
9l degrees. We were coming in at some cther azimuth. But my
interprétation was that our landing point had been moved. I'm
sure we'll get that in the debriefing, but that was a confusing
call. We were south, and I redesignated immediately four clicks
to the right, and then very shortly thereafter, after you
called me again on the LPD numbers, I redesignated two more

right and three uprange.

I saw what T thought was Salyut érater and the smaller crater

to the north of Salyut, both of which are quite subdued on the
model. T think, in fact, what I ﬁas seeing was Last Crater.
Punch that. The Last Crater on the model is rather a sharp

rim crater with shadows, and Salyut and the one north of Salyut
are rather subdued. 1 think what I selected was a landing site
relative to Last Crater rather than Salyut Crater, but it loocked
like Salyut and the one north of Salyut tc me, and that's where
I redesignated to. I'm not sure how many other redesignations

I put in heading for the target as Jim called the mumbers. I
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may have put in a couple more. I got busy. at that time,
attempting to select a point for the actual landing. 1 guess
our preflight philoscophy had been that if we were on target,

we ﬁculd try to land exactly on target. If we had a dispersion,
we would select some point within the l-kilometer cirecle which
locked like a good place to land znd would land as socon as
possible so as not to get behind on the propellant curve. Once
I realiéed that we were not heading for the exaet landing site,
and that I didn't have a good location relative to Index Crater,
I picked what I thought was a reasonably smooth area and headed
directly for that. We got down to L0O feet, and we had planned
to switch to P66. I gave one ROD click at that time. Jim
called me on the P66, which verified the ROD was working, and

I went on down to 200 feet and started rounding cut at 150 feet.

I could see dust - Just a slignt bit of dust. At about 50 to
60 feet, the total view ocutside ﬁas cbscured by dust. 1t was
completely IFR. I came into the cockpit and flew with the
instruments from there on down. I got the altitude rate and
the altitude from Jim, and rounded out te 15 feet and

1l foot per second for the last porticn. When Jim called a
CONTACT LIGHT, I pushed the STCP button, which had been in
the plan. Knowing that the extensicn on the engine bell was

of some concern relative to ground contact, it had been my

- CONFIDEN Einia



SCOTT
{CONT'D)

IRWIN

SCOTT

IRWIN

SCOTT

IRWIN

S 9-15

plan to shut the engine down as soon as possible after Jim had
called the contact and to attempt to be at some very low descent
rate, which we felt that we were at that time. The next event
was the contact with the ground, whlch I guess was somewhat

harder than the 1 foot per second.

One of the sensations in the LLTV which helped me was contact
on the order of 1 foot per second, which feels rather hard with
a tightly sprung system like you have on either of those two
vehicles. We landed in a shallow depression on the rear pad.
I think the rear foct pad was in a 5- by 15-foot shallow crater.

Wouldn't you say that was about the order?
Fifteen to 2% feet in diameter.

It gave us a tilt of about 10 deérees left and 10 degrees up,
which was subsequently no froblem. There was & rumble when
we landed. I think all the equipﬁent on board rattled. It
seemed as if I could hear it all when we landed, like you

would shake the vehicle. Couldn't you hear that?
Yes, I agree.

Soon thereafter, we called Houston and informed them we were on

the ground.

The propellant was about 6 percent.
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About 6 percent, and that gets us on the ground. A couple of

general comments on the technigues. I relied on Jim's call on
the altitude and altitude rate and on the LPD. 1 felt I had a
good-handle on LPD and H and H-det all the way down. 1 could
concentrate cut the window to try and select a peint. 1 was
very surprised that the generazal terraln was as smooth and flat
as it was, with relatively few prominent features that could
be seen. There were very few craters that had any shadows at
all, and very little definition. The terrain was quite
hummocky. There were smooth and subtle craters everywhere,
vhich made subsequent motion and movement on the terrain there
somewhat tricky. But at the altitudes locking down as we
approached the landing, it was very difficult to pick out the
depressions. I did know that I was landing past the crater
which T thought was the one north of Salyut, which I believe
now was probably Last Crater. I could see that I was going to
land to the west of that, but as far as the other shallow
depressions there and the one in which the rear pad finally
rested, I couldn't see that they were really there. It looked

like & relatively smooth surface.

I put the altitude update intc the AGS at 12,000 feet, and
shortly thereafter (we were probably at 11,000 feet), I put

in the altitude rate update. Immediately after that, I

SO N HD i
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called 367. It looked like there was probably & difference of
1 foot per second between PGNS and AGS, so I think we had- a
good manual update of H-dot. When we got to P64, I did not
look out the window at all. I Jjust concentrated on the systems
readouts so I could give Dave as much informaticn as he needed.

Everything else should be on the tape.

Okay. ;n going through the other notes here, we were probably
fairly eclose to zeroc phase, and T didn't notice any particular
effects on the zero phase as we approached the landing. I
don't think that contributed to the wash ocut or the lack of
seeing shadows. It was just & subtle terrain, and the rounded
features prevented any shadows from showing., I don't think
that was the zero-phase effect at all., The LPD was real good.
I felt we were heading toward thé point for which the numbers
were being read. Manual control on the vehicle was excellent.
I think it was more positive than the LLTV. I'll make one
general comment. I felt very comforteble flying the vehicle
manually, because of the LLIV traiﬁing, and there was no ques-
tion in my mind that I could put it down where I wanted te.

We landed exactly where I was headed. In spite of the fact
fhat the rear péd was in & crater, that's just where I wanted
to land. I think our horizontal velocities were zerc lateral

and I had about 1 foot per second forward to keep from backing
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into anything. That's exactly what I wanted. There was no
tendency to overshoot in attitude or oversheoot in the selection
of the landing site. I think all of this is because of the
timé that I had to work with the LLTV. I guess I can't say
enough abkout that training. That puts you in a situation in
which you appreciate propellant margins and controllability.

I think the LLTV is an excellent simulation of the vehicle.

I thinklif you had to move from cone pecint to another, you ccould
do it gquite well. I would recommend maintaining an altitude

cf at least 150 feet so you don't get into the dust problem.

I think dust is going to be variable with landing sites.

SEONFIDEND
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10,0 LUNAR SURFACE

10.1 POSTLANDING AND SEVA

Everything worked as advertised. We got the venting going and
and I think it vented somewhat slower than the simulator., As I
remember, we had time to do a few other things before we got

down to the minimum fuel and oxidizer pressure.

There was a little confusion on the P57, using two NOUN 88 stars.
Thet held us up a little bit. It was just because we hadn't done

it recently.

Yes, I think the prcblem was that we never got a confirmation
from the grcound that the erssable load in the P57 was the right

thing to do. We did it, and it seemed to finally work. I guess

'not having worked with NOUN 88s for a long time, it took us a

little while to get through it. I think we ended up fairly

close to the time line in spite of that.
I don't have any other camments coming into the standup EVA day.

Let me comment that the stars, even though new and different, we
had Schedar, which was in Cassiopeia and we had Alhena vwhich was
in Orion and even though they were not mass stars, they were
eagily recognizaeble., The numbers that were called up, cursor

and spiral, were very close, There was nc trouble identifying
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the stars and ensuring that they were, in fact, the correct
stars. The alinement was straightforward once we got the 188
preocedures squared away. We got a .0l on the first star angle
difference and five zeros on the second star éngle difference.
I think we finally ended up complete with the slinements st
about the right time, within the checklist. The new procedures
developed by MIT to perform P57s are very good and save guite
a bit of time. We had an extra pad in there, based on the old
techniques of hsving to go cursor and then spiral. Now that
you can go straight through, it saves quite a bit of time, and
it's a valuable improvement in the program. We did not do the
10-minute gravity exercised with the platform. It seem to me
that they called us right away and said to go ahead to P6 and

we wouldn't have to do that. I don't know why they canceled

" that; maybe they had enough data by that time anyway.

We were running a little bit behind time because of the delsy

on the P57s.

I wasn't watching the clock at that time. Did we end up behind

on the time?

We were & little behind. They wanted to get us bedded down sc

we could get out on time the next morning.

WooNFiDailng
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Okay, we went through the switch list, did the eguipment prep
for the SEVA. We didn't discuss our position more than a corment
on what it looked like on the way down. We were saving, I guess,
trying utilize the time so we could discuss the position of

the landing site through the top hatch.

I thought the equipment prep for the SEVA was very straight-
forward. We went per the checklist on the SEVA prep, got the
hatch opén, pulled the drogue out {which was very similar to the
one-sixth-g airplane exercises we had), and when I stood up in
the top hatch, I found that becesuse of the one-sixth gravity,

I could support myself on my elbows without having to stand on
anything, and get fairly well ocut of the hatch. I guess the

first thing we used was the Sun compass to try to get a relative

“beering cn three sites. We used Benefield 305 and Mcunt Hadley

to get bearings. And then you peseed up the camers for the
pans, and then the 500, and T teook probably about 20 pictures
with the 500 and described the general area. My impression,
looking out, was that we had good surface on which to travel
with the Rover. I could see the Northern Complex elmost com-
pletely, and I could see the base of the Front, and all the way
ug the side of Hﬁdley Deita. There were no boulders anywhere
which gave us some confidence thet we could mske pretiy good

time with the Rover, if the Rover produced for us as far as

U
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performance. There weren't any obstructions other than the
many small and subtle craters. The general surface was

rolling, smooth, hummocky and very much like 14. Although
there were not a lot of boulders, there were a lot of small
craters, wﬁich we could see were going to require some
navigation. We could see that the trafficability was going

to be good. I could ook out to the west and see a spot that
was fairly level for the ALSEP, and confirm that we did have a
place we could put the AILSEP. It was not apparent that there
wag any place in the immediate vicinity of the IM to place the
AISEP. I couldn't tell exactly why we had the tilt on the IM,
It wasn't clear that we had put the rear foot pad in the crater,
which we subsequently found. I couldn't tell that from the tap
hatch, although I could see there were a number of shallow de-
pressions and smaller craters in the area. But, it did lock
like a good place to put the ALSEP within & reasonable walking
distance. I couldn't see the rille, or define the rille, but I.
could see the far side, Hill 305 and Bennett Hill, which looked
a great deal closer than I had expected, as did the Northern
Complex. Geclogically, we could see there were few fragments

in the area and no boulders. One apparent observation was the
secondaries which had gone up the side of Hadley Delta. 1 think
immediately it was obvicus that the secondary cluster had swept

up on top of the Front rather than the Front coming down on the
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seccondaries, which gives us an age relationship. About Hadley
itself, the Swann Range, the Big Rock Mountain, and all the fea-
tures to the east were still in shadow so I couldn't see any-
thing there that I could define specifically that we had
geologically. You could see the Northern Complex, however. I
could see the inner walles of Pluton and they had large fragments,
probably on the order of a couple of meters, on the inner walls,
They probebly represented 3 or 4 percent of the debris that I
could see on the wall, although the inner walls seemed to be all
relatively smcoth, free of talus. I saw nothing on the outer
wall of Pluton. It loocked pretty smooth and similar to the rest
cof the local surface srea. I could alsc see Icarus and Chain;

a very good vantage point primarily because we landed on a topo-
graphic high. This proved %o be helpful; subsequently, when we

were great distances from the IM, many times we could locate it.
We did take color and also black and white.

We came back in after the SEVA, and I might say in conclusion

that the SEVA was a very useful thing. I gave us a lot of con-
fidence that we could get to the Front with the Rover and also
to the rille and the Northern Camplex. I felt we had all three
of them pretty well in hand for ftreveling, in spite of the fact

that it was cobvious that we had not landed precisely sat the

GRS
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preplanned point. At this time, I wasn't sure where we were
located. Although I could see prominent features, I was relying
on the Sun compass to give us the data for triangulation to spot
cur point because there was nothing in the immediate vieinity
which wes recognizable. I think this was general throughout the
rest of the EVAs. The terrain was considersably different than
we had been led to believe, because of the lack of high-
resclution photography. 1 think, in retrospect, the enhancement
of the photography provided more detail than was actuslly there

and that fooled us 2 little bit.

How sbout comfort while you were there, were you particularly

warm without the ILCG on?

No, I was very comfortable. As a matter of fact, I thought the
cooling was fine, and there was no problem at all wearing the
CWG. As a matter of fact, I thought it was more comfortable

wearing the CWG. How did you feel?

Yes, I was plenty comfortable. I Jjust thought maybe you would
be a little bit warmer, being up in the Sun. There wasn't any
sunlight at all coming in on the front panel., We were concerned

about that beforehand, but there wasn't any coming in.

In summary, the SEVA was very easy, the procedures were simple,

and there were no problems encountered.

SCONFD
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The next thing is the eat and rest periocd, and the sult denning
and deffing. As we came back in to repress the cabin, no prob-
lems. We tock our suits off, and, there asgain, no provlems., I
think training had prepared us for the doffing of the suits, and
I can't remember having any trouble at getting out of the suits.

Can you?

No, we configured them for drying; although they prcbably did

not need drying, we decided to go ahead and do it.

Why don't we mske a general comment for all the suit doffing

while we're here since I don't think we remember having any

"problems getting cut of the suits? T think that at the conclu-

sion of each EVA, we configured the suits for drying. We let

them go for abcut an hour, and more in some cases, and unplugged

‘them and configured the ECS for sleep, which was no problem.

We ate and while we were eating, we did the PLSS water charge
and topped it off. I frankliy don't remember what the orienta-
tion of my PLSS was when we did the water recharge, but I guess

it was off-vertical somewhat.

Maybe a little bit, but at that time, the cabin wasn't too
crowded, nor was it dirty. I think there wag ancther —— maybe
an advantage for sleeping. We got to sleep the first night in

a clesn cabin.
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I thought we had my PLSS on the midstep.

I think we did when we charged it. We didn’'t have to do the
oxygen charge. It was probably level. I guess we might relate

tc the problem here, since we're on it.

There was a subseguent problem with the water cooling in my

suit, my PLSS.

But I think that, at that time, we didn't have it vertical when
we charged it. Okay, on down to the sleep period, or the eat
pericd. I guess we ate the meal that was provided, And I think
that I'11 mention, in general, that I don't think there's encugh
food on the LM, and I think we ate everything that was there.

I think that, for the activity we have on the surface, that you

need more food in the IM,

Particularly those food sticks would really come in handy.

I'd say we could take at least twice as many of those easily,

because you can eat those during the.preps and posts.

The first night's sleep on the IM was the best night's sleep I

had on the total flight.

Yes, I slept quite well too. I was surprised that the hammock

was as comfortable as it was. I think in the one-sixth g

- GEONFDENN.
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environment that those hammocks work just fine, don't you?
And the sult positions were fine. I think the whole layout of
the cabin was guite adequate. We have no comments or recormen-

daticns on a change on that. It worked out just fine.

In locking over the events on the surface, I think we'll go to
the systems within the spacecraft in sequence and then come back
and go through the events which occurred after the hatch was
opern., Sé we'll reelly have two categories of surface activities,
one of which will be in the cabin — we'll discuss that now from
end to end — the other of which will be on the surface, which
we'll discuss after the cabin events. After the good night's

sleep, we awzkened the next morning.

They awakened us early because of the 02 lesk to the urine

transfer device. And I think part of the problem on that was

that the top seal, the double seal on it, the cork plunger
there, was not completely seated after we used it the night

before.

Had we ever been briefed on that thing?

No. Well, we had told John that we planned on connecting it

and leaving it connected. Nothing was ever sald against that.

Yes, but I don't think there was ever any discussion. It had

the two seals on the plug and it had one wvalve which, I guess,
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we felt, prior to the flight, would be adequate for leaskage

preventicn.

And it might have been, had we had the plug fully seated. Any-
way, the plug wasn't fully seated, and we had leaked some oxygen.
So that was the first call from the ground to check it. Well,
they didn't know where leak was, but 1t was pinned down quite
guickly to that being the cause. So we tock the urine transfer
device off the hose and capped the end of that line, and that

stopped the lesk,

And T think there is a point you're inferring there. 1 think
we'd have been better off had the ground called us once they
recognized that there was some leak, even though it was in the
middle of the night. I think we would have slept better on
subsequent night knowing that any small thing would be corrected
immediately before it got us too far down. 1 guess ocur recom—
mendation there would be to call fhe crew 1f the ground sees any

problem which might develop into significance later on.
10.2 EVA PREP AND POST

We got up in the morning and had breakfast and proceeded with
the EVA prep for EVA-1. That seemed to go, as I remember,
fairly well., I don't know what the timing was on that. We

might tell you here that the mission timer was turned off for
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power savings, and we were going on Houston's time on our
watches. There really weren't toc many references within the
surface checklist to the Houston time, so we were nct really
conscious of where we were relative to the g.e.t. or relative
to the timing and relied on Houston to keep us abreast of the
time. We just proceeded through the checklist es expeditiously
as we could. I do remember we asked them during the EVA prep
when they expected us to depress, That came out on time, so

we were pretity well going with the time line as planned.

I think I made the comment that I was glad that they had
awvakened us about an hour early, because we went into our first

EVA very lelsurely. There was plenty of time; there wasn't any

rush at al1l. In fact, I think I made the comment that I Just

~as soon weake up an hour early for the subsequent EVAs to give

us a little more time to think asbout things and get organized.

That's a good point, because here again, we've got a plan which
says eat and rest, and we don't have_all the transition things
in there. They are in the checklist, but I'm not sure there is
adequate time. And a rest period, I guess, we nmight define as
not necessarily closing and opening your eyes, but as a period
during which you've had no scheduled activities, wouldn't you
sey? If you had some little cabin things you want to take care

of during your rest period, like the biosensor change or some
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hocusekeeping that has to be done, I think that can be easily

included in the rest period.

Let me interject here that we're recrganizing the plan & little
bit and discussing the LM activities in the cabin as one cate-
gory. And then, within the surface activities, we'll subdivide
that intec twe categories, one of which will bhe all the equipment
that was utilized on 1he surface, and the cther of which will be
the scieﬁce and the geclogy part. 1 think we can prescnt a mere

crganized apprcach in doing it that way.

So, vack to the prep for EVA-1. T guess I might add to Jim's
commert on having an extra hour in the morning, te go through

it leisurely really helps. I think we saw this later on in the
flight, tco. You could be more sure of doing things right if
you proceed to it leisurely, which I think we planned within the
nominal training anywsy. We had plenty of time during our

training months to do the EVA preps lelsurely.

We would have had plenty of time on the subsequent ZVAs if we

hadn't had those problems.

Just accept the fact that, if you have problems, you're going
to fall behind. The checks on the EVA prep went very well. The
corm checks all sounded good. And we got down to cabin depress,

and I guess our only problem was - -
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I might mske one note there. When I unstowed my PLSES, I noticed
that there was a large hunk chewed ocut of the antenna. About

half of the width of the antenns was gone.
And sbout an inch long.

Yes, like somebody had teken a palr of snippers and snipped a
pliece out of it, right at the base, about a couple of inches
from the base of the connection. We put a piece of tape around

that at that wesk point, and on EVA-1, we pressed sghead,

They should have the antenna because we brought it back on the
OPS that was in the CM. Tt looked like scmebody really missed
scmething in the PIA of the OPS. When Jim unstowed it, he found

it right away. It was a pretty gross oversight.

The depress went all right, and then we started having same

problems hanging up in the cabin. I think that they were mag-
nified by the cne-sixth g environment because we didn't compress
the suits as much in one g, and T think we both were riding =
little bit higher, and a little lighter. Turnarounds within the
cabin were very difficult, and my hangup problems were on the
mounting lever or shaft that holds the PLSS and recharge station,
in the handle of thet. Jim finally figured that I was hanging
up on that handle, and we put some tape on it, aecross the handle

on subsequent EVAs, which 4id help. It was alsc hanging up on
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the corner of the Flight Data File, which is & sharp corner, and
alsc on the DEEA guard, the wire cover. 1It's very crowded in
there, and it takes a lot of time in moving about the cabin to
prevent hangups, and I think we lost, overall, gquite a bit of
time. T woﬁldn't ve surprised if we didn't lose a total of a

half an hour. Do you remember when ycou were hanging up?

One thing was the water hose. The other was — you know, after
you disconnected your umbilicals, they were not stowed as far

aft as they probably should have been.
We gct that corrected on the second one.

Yes, once we pushed them way back in the aft, it was all right.
And another problem was when we stowed the bracket that holds
the PI8E to the floor, we didn't get that pin fully secured, and
that bracket did not go down flush with the floor, so the hatch
would not open fully. This ceused a subsequent problem for me,
getting cut and getting bagk in. Ancther problem that I noticed
was the strap length. It's measured in one g, and I think
that's a mistake. Because my controls were just too high at
ore-sixth g. The PLSS was Just riding tooc high. I had a diffi-

cult time getting to the controls.

I thought the strap length was measured in the rig that supported

the PLSE at one-sixth the weight.




IRWIN It was on the rig, but something's different.

SCOTT You felt your controls were a lot higher. Mine felt fine., I
didﬁ't have any trouble reaching the controls, other than when
my fingers got sore. 1 noticed your PISS seemed to be gitting
in an angle, too, where your controls were further behind, you
tilted. It looked like you had more trouble, Do you remember

eny of the cother things you were hanging up on.
IRWIN I can't think of any other things I was hanging up on.

SCOTT Well, then we get down to the depress and the hatch opening.
The hatch was very difficult to open partially, I guess we
expected that because of the pressure on it, from previous
flights. Once we got it open, it could be held without any

trouble.

Got the GO for the egress, and I didn't have any particular
trouble getting out. I think that's because you were guiding
me as I went out. I remember you gave me a couple of "move
rights" or "move lefts," something like that, and I didn't have
any trouble getting out. Maybe you ought to talk ebout your
problems getting out. I dida't realize the hatch was only

partially open.

IRWIN I guess we lacked sbout L0 degrees on hatch motion. I had to go

a little mcre right than I normally would. I think T was hanging
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up on the right gide of the hatch. I had to ask you for guidance

when I Initially came Lhrough the natch.

Your whole back was hanging up on the ACA mount because you were
too far to the right. With the hatch only partly open, you got
yourself toc far over to the right. I remember when you went
back in and I was going to see what was hanging up, and you wore

hanging up underneath the ACA mount.

Once the hatch was configured so it would fuily open, 1t wasn't

any problem getting in or out.

We'll step ahead to getting back in then. I guess you had the
same problem getting in because of the same reasons. I think
once we got everything in and you discovered that the hatch
wasn't fully opened, why that made it a lot easler from then on.
T guess I didn't have any problems getting bacx in, because

agair you were gble to guide me as I came in through the door.

The cabin repress: I guess when we got back in, I noticed that
things seemed to be much more crowded than I had remembered
several hours before. I guess that's when we had the freedom

of mobility outside. And I had a tough time getting to my water

to turn it off, and I think you did too.

In fact, T think I asked you to get mine. It cculd have been a

function of our hands being so doggone tired.
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Yes, I think it probably was. But still it was very crowded
and very difficult to move around. Once we got the hatch closed
and repressed, why ve sort of took a bresk right there, which

I think wasn't really in the time line. But it was a good place
to take a plece of our rest period. T remember we got the hel-
mets off and stood there and talked about it for a while before

ve went through the rest of the function.

I'm trying to think of when we noticed the breask in the bacteria

filter.

I think it was right after we got our helmets and our gloves
off. T think you locked down and saw it. The water was in and
out of there, the hose right at the connection where the bac-
teria filter joins the water hese. The bacteria filter has some
plastic attachments to it. There were two little knicks about,
probably a quarter of an inch long and sbout a gquarter of an
inch wide ocut of the side of the plastic connector. The water
was flowing freely and we had no idea at that time how much
water had come out, nor how long it had been flowing. There

was no way to really tell., We locked at the floor, and there
was a little bit of water on the flecor, not much. There was no
evidence of a great leakage rate, although the spacecraft was
tilted. We found out subsequently it had leaked, I guess, about

25 pounds back in the aft portion of the cabin. Then we
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Soo digconnected the fiiler; that stopped the leax.
(cont'n)

“he first order of business a®™tor we got reuvressed was to go
tarcugl the checklist and do the EVA post mnd try and come up
with & plar on how ©o haundie all the dirt in the cabin., We were
previy dirty. We nad planned nrior to tho flight te tzke the
Jetiizen bags and step inte them witn the suits to keep the

“ower perticn of thke sult Isclated Trorm the rest cf the cabin.
tur legs from about thigh down were Jjust aboab completely covered
with dirt. [ guess the dust brush worked fairly weli. I gct

the most part of it, but we were gtill pretiy dirdy.

“he O, recherge. The first thing we did was the G, recharge.

- 2

That went ag planned. We got to everything all right; even

though tne O, line was a little short at Lhat stage, we could

react it, Thnen we decked the PLE5Ss and took off cur PGAs. Then

we started auniting, as T recall.

IRwW N [ had ike impression we had more $ime there. We were moving
rroetiy slowly. We coudd have easily gel scorme of that recharge

while we were cating, which we did later.

SCOTT We cou’d have combined some things as we did do later. We were
going scort of slow, feeling our wey srcocund the cabin, trying to
get settlied down to some sort of system to control the dirt and

ztay crgurized. I think the Jeltizon vags over the legs woried
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fairly well. 1 think we kept the majority of the dirt out of
the cabin and kept It in the bag. We just cinched the bags up

arcund cur legs. It was no proelem getiing irn and out of cur

w

suits with the bags on them. We tcok ancther jettison bag and
stuck it up on the midstep, and T stood on that to keep my CWG_
¢lean. You steood on one of the 0PSs tc keep off the floor,
which was pretty dirty. Now, we get down to the water charge.

on my first, the water charge went as advertised. At this peint,

when we charged yours, we probably had to tilt it.
We layed the PLSS on the suits, as I recall.

What we were trying tc do, to save a2 little time there, was to

charge water and complete the C, recharge at the same time. All

2
tne connections to be made to the PL3S at about the same time
would save a series cperation. The high-pressure O2 line waén't
long encugh to reach the PLSS unless you tilted the PISS and we
found ocut later that the ground suspected scme substandard water
charge becsuse of the tilted PIS5. We had to lean the PLSS over
in corder to get =11 the hoses connected tco it simulteanecusly.
I'm not sure that that was really a problem, even though we
corrected 1% by recharging vertically later on. The stowage
went as planred. We &idn't have a lot 2o stow on the first EVA,

We put bag 4 back in the box which contained the 500 millimeter

on the way down, driea the suits, configured the ECS for sleep,
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and proceeded to sleep. Can you renemwber anything else on

that?
do. T theought most of that was fairly nominsal.

Getting out of the suit again wag no prosiem, 2 thirk the

procedures established were guite adeguate.

The hammocks are adjustable tc a certain degrec, and we were
pitehed up which meant that my hammock would be tilted vack. 1
didn't notice any groblem at all, 1 slept very comfortably and

I thirk DJave did, too.

i was afraid T would be feeling like I wzas sleeping heads down
with that pitch angling there, but T dida't at all. Tae sults
were a 1ot fIuffier than they are in ore g. Thney compress ang
they were right up tc the bettom of my nammccek, bui that didrn't
bother me elther. As a matter of fact, it was almost like =z
nice little bed up there. T guegs we had some concern that the
hammocks were not going to provide the reasorable sleeping vosi-
tion; but after we nad done it a few times, I Think it worked
all right. 1 tkink at ary choke angle you can adjust thosco

things sc 1t will give you a good position.

Une imprcevement I would suggest is extending the bottom of my
hammoek up Lo the connectors. There Is a gap of =bout 2 feot,

and my legs would dangle down at night.
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Oh, realily?

Tt wasn't any prcblem. T found that most cf the night my legs

were up and kind cof resting on top of the comm panel.

I felit like I mignt put my feet on the control switches. I took
a piece of the wobbing we had on beard, cut a hole in the bottom
of the hammock, =snd tied {the bettom up to the AUL guards so my
feel wouldn't slide down cnto the switches, T think you can
improve the hammock by providing those two little i1tems. You

can make them wider, toco. They're not quite wide enough to put

your shoulders on them. Other than that, there is no problem.

The night went all right; but at some point along the way in one
of the nights, we got a call for Endeavcur. Did you hear that

one?
o, I dian't near that one.

You didn't hear that one. Yes, the Endeavour called one night,
which made me think a while asbout where I was. Was I on the
Endeavour or the Falecon or where? I think it might behoove

CA? COMM to be sure they punch up their right key when they are
talking to the different spacccraft, because that can make you
come out of the hammock pretty fast. When we woke up the next
rorning, I was surprised how clean the spacecraft was. I think

mcst of the dust had been removed., That's right. It surely had.
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' nigs it 5 fal cleun L know, when we we 5 .
That nignt, il was falrly cl , you know, when we nt to sleep

I don't know how all the dust geot out of therc.

Yes, tne ECS does a pretty good Job of cleaning the place out.
The smel! was gene. When you toog the helmet off, you coula
smell the lunar dirt. It smelled like — the nearest analogy 1
can think of is puwipowder. But that had all cleaned out. DBy the

time we gobt up the rext morning things were in pretty good shape.

Tke first thing that occurred, I guess, the next morning was &
call from the ground about how much water we thought we had lost
and tc check the aft behind the engine cover. We did, and sure
encugh, there was a great big puddle back there. The ground
suggested using a food bag and LiCH canister to get it all up,
and they wanted sll the water cleancd up befere we debpresgsed.
That was probably = pretty gocd idea because immersed in a

puddle of water were a couple of glycol lines and some wires.

Thereupon, we entered inte ancther mopping operation., We took
on of the Zarge meal container bags and cut it out like a scoop,
and Jim passed me the canister cans. 1 scooped Up the water,

and then we took towels and dried up the rest of it., I think we

got it completely dry.

We got two fill LiOE cang and locked them with their locks to

make sure the tops wouldn't come cut. Taen we gobt ancther nalf

SCONF
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can, at least, In the helmet bag which we had intended to throw
out; but we subseguently found it was dripping, too, so we took
the ground’'s suggestion and dumped it into the urine container.
We had plenty of storage space after handling extra water and

all the urine, too. 8o I would say it worked pretty well.

The temperature in the cabin was very comfortable. I slept in

my CWG in the sleeping bag and did not use the coveralls,

I slept in my coveralls without a sleeping bag; so I guess we
each had two layers on, and it was very comfortable. We also

used your earplugs, S0 noise was no problem.
The earplugs worked very well.

There was some light leakage which you commented on. The
stitching arcund the window covers provided light leakage around
the main left- and right-hand windows, but it wasn't any problem.
I think the final EC3 configuratién they came up with as a
result of the chamber run was a good one. That, plus the ear
plugs kept things pretty quiet. The only ncise you could hear

was the constant tone of the glycol conscele.

I guess that gets us up to breakfast on the prep for EVA 2. We
were starting to run behind because of our mopping operation;
however, the EVA 2 prep, went nominally, I can't think of any-

thing off nominal up to the comm check., Can you?

]
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YTes, that's righl.
At this poiﬁt.
Yeg, because cf Lhe expected tilt problem.

Yes, and that preobably ftooz us an additicnal 15 minutes to

recharge the water on my PLSS.

I guess the suits went on without a hitch, and the banks weorked
all right. We kept things fairly clean. We wend down tarcugh
the checklist in a nominal fashion until the comm checks at
whick time we noticed that when Jim went to his portion of the
comm check, we could ngt hear him, Tsa't that right? Or ycu

couxrd not hesr us.
I couid hear. T wasn't transmitting. It was zero.

We tock a look at the antenna again and fournd that it had broken
off at the root right down irside the 0P3; sc we took a couple
inches off the top, spliced it, and taped *t down. That seemed
to scive the problem. The ground then informed us that we
would net have to have Jim's antenna up anyway because hisg comm

wa3s 30 good, so we lef™ [t down. I would say that’'s probabl
’ N P ¥
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8 pretty good nominal procedure to leave that antenna down if

you don't really need it up.

I don't know why they subsequently asked for your antenna to be

up because it locked like we had great comm with it down.

Yes, that's right. T think that would be one for the systems
pecple to think sbout because it would surely prevent any
possibllity of knocking that antenns off somewhere along the
way hocking it on the high-gain antenna on the LCRU or the 1M,

or something. It also saves time.

Cabin depress. 1 guess we got the hatch open all the way, and
I did not have any trouble getting out. Did you then, with the

hatch open?

"No.

I guess we'll step zhead to getting back in on EVA-2. We had no
problem getting in and closing the hatch. We again had trouble
getting held of the water valves. That i1s probably because both
of our hands were hurting at the end of the EVA. It's just

hard to feel with them. Anyway, I think we got them locked,

but wasn't this the time that yours really didn't get turned

off, and didn't we get a little bit of water in the cabin?
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I think it happened on both EVAs. On the first one, you turned
it off, and I must have bumped it on something and turned it

back on.
Well, maybe I didn't get it off.

No, It happened both times, I think, because you turned it off
both times, and then after we repregsured, it was on again; so

T must have been bumping it on something.
You felt the water in your suit, didn't you.
Yes.

That was a clue.

I felt it and heard it gurgling and running down my right leg,

sc there was good reason to dry the suits.
FP1SS water, huh?
Yes, it was really water.

That's true. It would be a good idea to dry those sults. It
wagn't any problem, but once you felt the water and we got *he
water turned off for sure, then it stopped running. I don't
think we ever accumulated encugh water in the cabin to even see;

it was mostly in your suit.
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I don't know. A little bit of that water on the floor there
might have reduced the amount of dust on the floor. The floor

was always kind of moist.

Yes, that's true. I might comment that lunar dust is very
soluble in water, It seems to wash off very easily. I would
say if you ever have a connector problem that was really stiff,

you cculd take the water gun and spray it in and loosen it up.

We did not loosen the sult connections for EVA-2 but we did for

EVA-3.

It seemed like they were still working pretty well. The connec-
tors got covered with dust — one of mine., One of the primary
problems was the LEC. On EVA-1, when 1 passed you the rock box
on the LEC, T just got covered with dirt all down the front.

The result was pretty dirty connectors. We tried to brush them
off and clean them off. We found that the booties which had
been placed over the PISE connectors were good protection from
dirt. A recommendation would be to put booties over all the
connectors or some sort of protective device. In the old days,
they had a bib to keep them clean ~— or for double protection,

I guess. Something like that would surely prevent problems
later on and would save time cleaning the connectors. They sure

get dirty, and I am just not sure there is any way to prevent
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SC0TT thnem from getting dirty. 11 you are going Lo go out tnerc and
(COK'Z'D)
de the Jou, you are geing

to get dirty., If you try toc xeep
overyLhing clean, yvou are Just not going to bhe able to do the
joo on time. I tnink those 1little vooties zre o preltiy good
idea. They were no vroblem on the donning and deffling. -

EVi-post wentv all right. Suit deffing went all right. We made

sure tho PLEE was vertical when we recharged tho walor.

IRWII Tney diz ecell up and ask us to go to 10 miaates. It really
isn't any problem to cambine the PiSS recharging with your
eating. Az a matter cf fact, that would ve a good proecedure —
te get everything set up te de your recharging the PL35 and then

let the FisE rocharge while you zre eating. It would save sone

time
o1 (B + — R - ' 47 s ] - e -+ oo -
SCOTT I seems o me that the last night's sleep was abcut thoe suame as

the others. We talked over getting up ecarly tc make sure we
didn't fall behind. We were going o try to awaken L5 minutes
or sc carly, and that is exactly when the groand caliled us the
rext merning. It was Just zbout Lhe time we thought we ought

tc zet up.

IRWIN Tt was fust about the time we tThought we cught tco get uap.

PaYala il
[eZVRW NG

They to.id us then Wednesday to get 7 hours Por sure; and locxing

4

at the time line, we Tigurecd we ncodsed 1t.

mﬁ'ﬁ«‘&‘nﬂ-ﬁﬂ;& -
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I guess they were concerned about whether we did not get a good

night's sleep that night.
Yes.
Didn't you feel like you had?

I thought I slept Just as good that night as I had the night

before.,

I would question how they know you got & good night's sleep;
except other than asking. The heart rate is a great idea,
except do they ever measure your heart rate while you're sleeping

at home?
No, but I guess they want to do that.

I think they ought tec. I don't see how they can possibly

correlate it, otherwise.

Well, I got a good night's sleep that night, it felt like to
me, When I got up the next morning, I remember asking how you
slept. You said you slept fine. So, I felt like we were both

well rested for that day.

On this last morning we didn't put water begs or food sticks in

the suit, because we knew it was going to be a relatively short
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ZVA. On previous preps we did put the food sticks and the water

2]

bags in the suit.

The last ZIVA would be snort encugh that we wouldn't need them.
We didn't want to take the time to fiil the water bags and put
them in, because that was taking time awsy from the EVA. The ’
prev went good, the comm went good, and I guess we got into the
depress. I don't remenber exactly what time it was but we were
letting Houston keer track of the time. T thirnk it would be
geod to have some sort of preocedure for what time we could
expect the various events to be occurring. We did the checklist

cn Jouston time so we could have something to refer to. Depress

and out the natch without any problem.

I do not thinx we ever hit any circuit breskers during the

operation.

Yes, that's right. I do not think we ever did. Everytime we
checked them they were configured right. We did lubricate all
the wrist rings, connectors, and helmet rings on this one, which
was easy, 1 think that little dabp of lubricaticn material works

Jast fine,

It was easy and T think it paid off because it was very easy to

make the connections.
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We never had a problem with the zipper at all. Both zippers
worked very good throughout the flight. I don't remember ever
having your zipper hang up. I thougnt the lock box worked fine,

I guess we can't think of any improvements on that.

The post—EVA went well, We configured as per.checklist, pre-
pared for the equirment Jjettison and jettisoned all the equip-
ment that was planned. The procedures worked well, We got into
the launch pad — Can you think of anything in that periocd that

didn't work as planned?

I guess we cculd have saved some mental activity there if we had
let the ground tell us where to put the tags. They came up with

a plan and T did not know that they were going tc do that,.

That is right. The preflight plan was to take the checklist we
had on board, and the limitations cn the weights and stow
accordiﬁg to that checklist. After we got all stoweq, the ground
called up with a plan and said here is where we think you

cught toc stow everything. 1 guess we just read them our stowage

from the checklist, and they accepted that,

It turned out to be very close to what they had, but it would

have saved some time.
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Tt gure would have. Orce we gob back in after ZVA-3, they could
have said ztow this here, and here, ard there. We would not
have had Lo figure it out. That would have saved some time,

Eut T thougkt, in gencral, the post ZVA-3 time line went right
down the moﬁey all the way. 1 think we were within prcbably

5 or 10 minutes of every event,

If you're not cureful with the wvertical straps going up to the
capin Titting, you cun put extra stress on that PLEE mounting;
alsc, the interface of the straps could take of the thermal

cover of the FLES.

The straps cn Lbhe Commander's side ocecasiornally bear down con the
Y-adapler and alsoe the PISE hard line, We should leook at it
2.2 -

clozer during the CTF we shoula lock strengly abt some other

way 0f securing the PLSE - -
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16.3 EVA-1 EQUIPMENT

Okay, we'll take this egress on EVA-1 to the end of EVA-3
relative to all the hardware on the surface. Okay, moving
through the hatch and down the ladder was nominal. The MESA
came out aﬁd went straight to the surface as we expected,
there was no preplan ad]ustment hike and it went right on down
to the ground. Jett bag and LEC went down all right. I de-
scended to the surface and hopped out and found that the

one gixth-g enviromment was pretty much as everybody else had
said. There was no problem going down the ladder. The front
footpad was only very lightly on the ground. There was only

very light contact.

I question whether it was even in contact with the ground

because it was so free to swivel.

Well, it was when I got out because it made an impression on

the ground.

It might have made an impression and then it might have

rocked back.

The pad was on the ground when I got down the first time. It
wes pretty solid when I stepped down because I stood on the
footpad before I stood on the ground. The ETB was trans-

ferred down all right. The MESA height was easy to adjust.
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T think it weighed some k0D pounds and there was some guesticn
before we wenl as to whether it would take two of us to adjust
it to a reaszonable level, butr T had re trouvle at all using
the black adjustment strap and locking it in place. When T
opened the blankets, I found that they had been taped together
in additicr tc being Velcroed and that took a falr amount of
time to get them open. T suggest that If we're going to tape
them, then we cught to train with the tape on them. T thought
the Velcro was goling te be adequate, bhut T guess not. Jim
came dewn and ] unstowed his antenna. The TV tripod was fine
ard the TV camera was fine. We put the camera in the shade
which nobody had mentioned pricr tc Iflight, since it was
obvicusly locking up-Sun and the picture would be a lot better
ir the shade, which was somewhat closer than the preplanned
locaticr of the TV camera. Then we got ready tc deploy the
Kever. 1 guess the first thing we noticed when checking the
Rover was that the welking hinges were both loose, or dis-
cornected. Resetting them, 7 fournd thas they'd lock into
vosition ckay but it was obvious that they had been toc loose,
or the design needs to be improved Lo hold them in position.

I could see why any vibralion at =211 weuld shake them cut of
their seated pesitions and cause them to fall agpen as we

found them. They reset ckay, and the Rover appeared to he

parallel tc its mounts and the cutrigger cables were tLaut.
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I deployed both tapes and when everything was ready to go, I
gave dim a call and he was ready to deploy it. Did you see

anything off nominal when you pulled the handle to deploy?

Okay, going back a little. When I started coming cut of the
hatch, I hung up a little bit because the hatch wasn't fullf
oven and Dave had to guide me cut. I got down to the surface
and immediately felt =zt home in the one-sixth-g environment
because of all the good training we had on the centrifuge POGO.
I immediately moved cut tc take the contingency sample at about
the 11 o'clock position to the LM, at about 30 feet. I col-
lected that, moved back to the LM, and immediately configured
the 16-millimeter camera, which is not according to checklist,
but we had talked it over and decided that we wanted to get
some 16-millimeter pictures of the Rover deployment. T had no
troutle maging the connection. I put the correct mag on the
seguence camera and mounted it on tke LCRU, And then I posi-

ticned myself on the ladder to release the Rover.

Did you notice anything when you pulled the lanyard? It seem-
ed normal. The Rover came cut in its deployment Jjust like
we'd seen in training. I might add that it was a geood thing
that we'd gone through all the training we had on the deploy-
ment of the Rocver because it was easy to recognize the walking

hinges being open, and had we not recognized that, we probably

Gy
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would have had a sericus problem.

Anyway, the Rover came dewn very well with = manual deployment.
And everytining was nominal until we got it on the ground and
attempted to disconnect the saddle and the telescoping rods
romt the front. I don't know why they hung up. Both pins
were pulied. It finally took some pulling, picking up the
Rover and pulling by both cf us 4o get it disconnected. T
didn't éee why it was hanging up other than that twc studs in
the bottom sacdie that sink intc the frame on the chassis of
the Rover seermed to be hanging up. Other than that I coculdn'zt

tell, could you Jim?

Ko, I'm trying to recall. We were pulling it kind of uphill.
Up the szlove ¢of the crater, and whether that slorve had any-
thing to do with it, T really don't know. T gless we did
modify the procedure there slightly. I was pulling on the
lanyars with one hand and Lrying $o tzke piectures with the
other. And of course I fell down there once because I tripped

backing up in that soft soil.
Yes, but you recovered gracefully.
Well, you helped me up.

When we Iinally got the thing free [rom the telescoping rods

and the saddle, we turned It arcuri and pointed it sway from
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the IM so I could drive off in forward rather than in reverse.
We found it was very easy to pick up and turn around. Subse-
quently, we moved it seversl times and It was easy to handle.
All the pins came out and the setup went very well. Okay, the
first thing that was noted in the post deployment checks was
that the front steering didn't work. I cycled the switch
several times and talked to the ground. We went through the
various.configurations on the front steering, but to nc avail.
However, rear steering wass available. 1 also noticed that the
battery voltage and amp readout on battery number 2 was zero.
That subsequently turned out to be an indicator prcoblem as we
did have both batteries avalilable. The seatbelt was adjusted
properly. I attached it, although it took a fair amount of
effort; and I drove arcound behind the LM to the deployment
position and found that the handling was very good even though

the front steering was locked in the neutral position.

During this time I was attempting to take sequence camera pic-
tures of you as you drove around the back of the LM, then T

met you in front of the LM. About thils time, I looked at the
mag snd it had apparently not moved at all. This was the first
indication that we were going to have problems with the

seguence camera.

Why don't you just hit that right now since you mentioned it?
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The whole seguence camera preblems.

Okay, we had very unsatisfactory results with the sequence
camera. Oubt of all the ones we tried on the surface, only one
mag drove. I really don't know what the problem was. I sus-
pect that it was a film loading problem because we checked

the {ilm mags when we loaded the ETB, and they seemed to be
very tight. It was hard to manually advance the film in the

mags. That's about all I can say, Dave.

Okay. And all the mags were the same way and I guess they can
analyze them when we get back, but it appeared that the camera

was working all right, didn't it?
Yes.

The LCRU came out of the MESA as planned. The indicator on
the handle, which a support group put on, helped get it out
without any problem. The LCRU mounted as easily as in train-
ing. The TCU was stuck in its mount in the MESA and T had

to take the pallet out and then take the TCU off the pallet.
But once I got the pallet out, It was no problem to remove it.
The low gain antenna came out very well. The only factor
there was the spool, about which the antenna lead was wound.

I had to unwind the wire, and I recommend for future flights

that we come up with some simpler method of stowing the antenna

"i;(:qu :




SCOTT lead because it takes a Iailr amount of fime to unravel all that

(CoNT'D)
wire, The high gain antenna came out nominally and was easy to
rmount. The unlocking of the antenns was easy, but relocking
the antenna in the open position was quite difficult prohably
because of the new s5tiff antenna and the difficulty in the
locking mechanism. I fimally got it locked, but it tock quite
a bit of force. Cable connections worked well. 1 moved the
TV camera over and mounted 1t on the TCU and I went through
the procedures of turning the CTV power switch cn and the LCRU
switches., Then the ground called to say that they had no pie-
ture. 5o I recycled all the switches again and apparently the
CTV switch was the clue to that preblem, because cnce I re-
cycled it the second time, the ground got the picture., The
high gain antenna was pointed to Earth without any problem,
although the Earth wag very dim in the field of view, and I
did check to make sure the filter was cpen. The ETB contents
were stowed on the Rover as per élanned with no problem. And
that gets me down to the start up and the drive to the nav
aline site which was no problem either. It went nominally.

Jim, you want tc go through the lcading on the back?

IRWIN Okay, the geopallet came off very easily from the LM and sur-
prisingly, it locked on the back of the Rover without any
difficulty. Contents of the SREC-~1 were ftransferred to the

geopallev. I unstowed the equipment from the pallet. I
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TRWIA fastened the gnomon bag tc the back of Dave's seat arnd I guess
{ e
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we had a problem with the bottom of it coming loose.
20T First time I pulled the gracmorn ocut.

IRWIH S0 that reguires some improvement. 1 attached a vise to the
pallet, and there's only one way that goes off; and followed

the checklist. Ho problems configuring the back of the Rover.

SC2TT I might.add that because of the number of different articles
that the bags were so frech and new angd stiff that it tock nme
8 while to get your bag on the first time because it kept
wanting tco refcld to its stowed position. But that was a

very mincy problem.

IHWIN Ckay, before that we had the first LEC transfer tc the pallet,

Just befcre thatu.
SCOTT Ok, yes.

IRWIN I dern't think it was any vroblem. I guess I was & little sur-

prised it was as heavy.

SCOTT Yes, you commented on it. As a matter of fact, you had to

work pretty hard to haul thet thing up as I remember.

IRWIEK I was surprised that it was that heavy.
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Since we're on the LEC. I would like to say that we had — we
divided the tasks up — and had to spend time cross training
because there just wasn't the time available. We each had our
prarticular thing to do on the Rover. T guess one man could
have done it all with coaching from the other, but we had
divided the taskg and the time line worked out well. I thought
that we were both finished almost right on the money together,

didn't you?

It did, and we kind of swapped some of the tasks there during
the early part of EVA-1 because you were tied up deoing some
troublesheooting, and I moved out and put the geopallet. on.

5o, we deviated from the checklist, bhut as it turned out when
I was ready to go up the ladder for the contingency sample,

we were back on schedule and it worked ocut real well. I think

we'd done encugh training so we had that flexibility,

in faect I thought the time lines on the surface relative to
nardware icading and unloading worked out well the whole way.
We were never in each others way nor was anybody ever standing
around with nothing to do. Okay, I went out tc the nav ini-
tialization site which was about 10 meters awsey, & relatively
smooth place down-Sun, and gave the readout aline for the nav
system, and the next step was attaching the geology tools to

the harness. That went pretty well as planned. The only
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thing that I noted was, after going up the ladder several
times with other pieces of gear, I feel that the LEC is un~
necessary. As a matter of fact, I think it requires time and
effort that's not required. I think we can do away with that.

That would be my recommendation. Do you agree?

Yes, as long as the Commander is willing to transfer the bhags.
And, of course, on subsequent EVAs I transferred a lot of bags

up to the platform, too.
You ever have any problems?

No, I really didn't. 1 guess we had, as far as I was concern-
ed, the worst possible problem as far as getiing up on the
first rung because the front strut had cbviocusly not stroked.
As far as I was concerned, the front pad was off the surface.
As T initially came down and stepped on it, it was loose, and
I wasn't aware of that and it tilted, pulling me back and I

almost went over backwards.
On the first EVA?

Yes. So that was a surprise to me, and from then on it was a

real struggle to get up to the first rung.
Was it really?

Yes. Invariably, I'd end up pulling myselfl up by the arms to

L ONFIREN
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(conT'D)
If T didn't have a bag, I could leap far encugh to Just barely

get my feet on the first rung.
SCOTT Did you have any trouble pulling yourself up?

IRWIK No, it was Just, you know, additionsl effort which probably

ralsed the heart rate a little bit.

SCOTT Well, I.didn't have any problem getting up and I could get to
the first rung with a leap with any bag, with a good spring.
And another problem I found with the LEC was when we trans—
ferred the ETB at the end of EVA-1, the LEC line had been in
the dirt and that's the dirtiest I got, I think, in the whole
trip. It Just spread dust all up and down the front of me as
the thing went up and I guess I could have grabbed that one
handle and held it, but that would have been putting an awful
lot of force on you and I think that the effort expended by
the guy in the cabin to hold that stuff up is not worth it.
I1'd recommend just taking up the bags one by one manually,

rutting them on the porch.

IRWIN How about the pallet? We never transferred a pallet, T don't
believe.
SCOTT Jo. And I thought about that afterwards too. If you want to

free your hands completely, you can have & small wrist tether
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with an elastic band on it just like in the command module
and hook it to the wrist tether, and it wouldn't be any prob-
lem at all taking it up, with both hands free to hold on the
rail, It would save a lot of time, a lot of dirt, and a lot

of effort.

Okay, and then we started out on the geology traverse, and I
guess we should probably break down agaln in a subdivision
within £he geology traverse. The Rover operations and the
geology. BSo maybe we ought to go from here onto the checklist
to the closeout and discuss the eguipment closeocut and then

come back to the Rover.

So we did our traverse and got back to the IM for pre-ALSEP

deployment and I guess we can go through the ALSEP,
Well, at some point along here, I think, your yo-yo faliled.

Yes, I'm not sure exactly - oh, it was ocut on the first sta-
tion at Elbow Crater when we started deoing that radial sampl-
ing. I was helding the tongs and I looked down to see that
the yo-yo string was still connected to the tongs. It had
broken at its base. The remainder of the flight I kept asking
myself why we had string rather than cable, but I figured it
had been all worked out prior to flight. It locked to me like

the string came untied or it broke right at its connecting
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point within the yo-yo. Then yours broke somewhere along the

way. Do you remember where?

It was some time duwring the ALSEP deployment, as I remember.
Initially,_I had the tool tethered there; at some point I had
taken the tocl off and I was looking for the yo-yo and I
couldn't find it, So it was some time during the ALSEP de-

ployment it broke off,

Yes, because we attempted to exchange yo-yos after EZVA-1 so I
could have it for the tongs. And when we went through that

operation, we found that yours was no longer intact either.

Yes, I might make a note that we had my yo-yo on the right

side because I'd hoped to use it to secure the extension handle
on the scoop. That seemed to work okay for tethering that
equipment and still using it while it was tethered, but it
really was a problem as far as fastening the seatbelt in the

Rover.

Okay, that puts us back at the IM ready to unload the ALSEP.
The restowing of the geclogy eguipment was rather straight-
forward, no problem there, as I remember. We unloaded the
ALSEP packages and we had not planned to use the boot. They
were tilted at the right angle, so they slid right ocut into

our hands with no problem at all. I thought that was a slick
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operation., T[he drill came out very easily; it was easily
stowed on hthe LEV; the LERR came off the vallet without any
problem, even thougk we were on a slope. I siowed everything
on the Rov¢r, and | was ready to go, I think, shortly after
you were ready to go. Did you have any problem with the rest
of the ALSZP? 0Oh, didn't you have trouble getting the URT ocut

o its mount?

Yes, but twe of them were secured together, kinda lcocked to-
gether, which we hadn't seen. 1 don't know whether it was a
thermal problem, or what it was. But the twe UHT were kinda
stuck In that bracket. We had scre difficulty getting them

apart,

I'm noY sure why they were stuck. Tt wasn't zpparent but they

were really sbhuck for a while.

T also hed zome difficulty in getting the seguence bay docrs
cleosea; T had to c¢ycie them, T think, three times to get them
fally clesed. I don'i know why they were hanging up, but T
did get them closed. I guess we were then ready to carry the
ALGEY cut. T iried to carry it in my nands and I realized
that that would really tire ry hands, so 1 ended up putting it
up i the crock of my elbow and carryirg it in that position
out tc the ALGEF sife. And that was an easy task. 1t seems

lixe 1 got out there about the same time you did.

1D Ll




SCOTT Yes, we arrived there about the seme time. I was surprised

how easy it was to move with the ALSEP.

IRWIk Did you see any swaying motion at all — of the package? It

seemed like it was pretty steady.

SCOTT It locked pretty steady to me. It loocked like you were meking
pretiy good time, but I couldn't go very fast because of all
the little craters around there, subtle craters golng up and
down, 1 wanted to make sure I didn't drop anything, although
the seatbelt held the LR tube and the drill very well. Okay,
we're at the ALSEP site and we picked a site which was rela-
tively level, and I think an acceptable Site, although it was
difficuit to get completely away from some of these little
craters. We parked the LRV as prescribed and proceeded into
the ALSEP deployment. The major problem was the drill, so you

want to go through that?

IRWIN OCkay, I attached the RTIG tape and there was some guestion on
the shorting switch reading that I was never completely clear
on. 1 c¢ycled the shorting switch, gave them the reading, and
we pressed on. They said that wasn't really important. SIDE
came off; legs &eployed; I set that on the surface. We removed
the carry bar, stowed that. PSE was deployed west of the
central station. There was no problem-there. As we remarked

before, the surface soil was very soft. I spent a few minutes

-
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stomping down a place to put the gtocl, tut it alined very
easily. folar Wind was deployed; no problems there. It was
easy to aline the shadow correctly; door was open. Then the
next cperation was the magnetomeler. It came of? freely. It
was taken cut to its deployment site and there were no problems
there., 'Then it was back to the central station, and I alined
it with the shadow tefore I started to release the sunshield.
T guess the first problem that 1 encountered there was whern 1
tried to release the pins that hold the rear curtain cover.
When T pulled on that cord, or string, it brcke and T could
nct release the pins., Now, there's a string that goes from
cne vin to the other. I tried to put the tool in there to re-
lease toth pins, and the cord again broke; so I was forced to
physically get down on my knees and pull <aem out by hand, and
fortunately they came out. That could have been a real glitch
because unless that's off, you can't ge* to Ltke Hoyd boits on
the back side of the central station. From that point on, T
released all the Boyd bolts, and very survrisingly, they all
released and the central staticn erecied per checklist. I
instailed the antenrs mast, the gimbal and T leveled it, and

I guess the ifime tu level it was about the same as what I'd
been spending in training, a little more than I would like to
spend. [t seemed Zike the central station wasn't very stable,

beczuse every time [ adjuasted 1t the bubble would move back

SRS g |
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(CONT'D)
settings per checklist. Then I attempted to take the SIDE
out. I had trouble with the UHT locking into the SIDE., I
didn't realize this until I got it Jjust about out to the sta-
tion, and I was about to put it down when it dropped off the
UHT. I hope it didn't interfere with the experiment itself.
I tried to engage the UHT again and again had problems. It
fell off the UHT about three times there. It was very frus-
trating. I don't know, maybe there was some dirt on the UHT
that interfered with the engagement. We got the screen down,
got the SIDE positioned, pulled the safety pin, checked its
level, and alined, reported te Houston, went back to the
central station, and depressed the shorting switch., I
couldn't really check amps zerc because there was Just too
much dust on the gage, Might make a comment here that the
dust covers that were put on the various experiments, really
paid off because we were in probébly the worst situation that
I've seen as far as dust and soil, but they kept all the Boyd
bolts clear of any dust. The ground reguested transmitter
turn-on, and we were running out of time at about this point.
Then Dave moved in and started taking the pictures., I'1ll end

it there. Dave, you pick up.

SCOTT Qkay, the unloading of the Rover at the ALSEP site was nominal.

Went to the heat flow pallet; that came out fine. Connected

GO
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the central station; worked all right. When I went to remove
the probe box from the pallet, the right rear Boyd bolt hung
cut and T had a difficult time getting that tc disconnect. =
finally got it disconnected, and taking a lock at the two-probe
parts of the box, I found that the rammer was in the left prcbe
box and, in training, it had always been in the right. One cf
the things we had attempted to do was make sure that the lines
were not crogssed. As I remember I unraveled the lines to make
sure trey werer't crossed and deployed the two probes, one %o
the south and cne to the ncrth according to the diagram. Then
I went back and removed the electrical box, and again I had a
problém with the right rear Boyd bolt, the one closest to my
right foot, getting it to disconnect which it finally did.

Got the bex off and put it down and alined it, and it was no
problen. The next operation was the driil. Driil procedures
worked very well, was unstowed from the ireadle and I brought
over the first probe which, in this case, was the Etham probe.
I proceeded to attach the drills and start the drill. When I
got the first two stems in, why, it was zpparent I was hitting
something very hard which, subsequently, I really ihink was
bedrock., But the first meter was quite easy to drill and then
it was very difficult to get the stem any farther. I got about
two-—and-s-half stems in and, in trying to remove the qrill, the

chucx nad frozern, and I think that's because of the high amount
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of torque put on the stem themselves and the chuck just biting
into the stems and locking up., We'd never seen this in train-
ing nor had we ever seen any material that was compacted or as
hard as that material I was trying to drill in at that time.
The recommendation from the ground that came up subsequently
was to drill slower which was a good idea, and just let the
drill do the work. We should have probably discussed that
pessibility before f£light because I hadn't really thought
about it. That seemed to help get in a little ways. It did
on the second orobe. In order to get the drill off the first
probe, why, I had to get the vise, the little wrench off the
treadle, or off the stand where the drill stems were, and get
down on my hands and Xneeg and force it off, I finally ended
up physically breaking or bending the top half of that third
stem to get the 4rill off. But it d4id come off and that was

a good call from the ground. I had never practiced that in
training. I tock the probe, the 5eat flow probe, and inserved
it intc the stems, measured it with a rammer, and after that
the ground had recomrmended terminating drilling at thaet point
because of the hardness. I think they called us off it this
time as I remember. They said okay that's enough for that
gide. Or 4id I go in then and plant two sections? Yes, I
guess I went back over to the other side, toc the western side,

end put two stems in over there, or a stem and a helf, Agein
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the drill locked up on the stew. 1 was havipg difliculty get-
ting it off and the ground called a nalt to the drill at thai
point on EVA-1. They said they would lixe tc review 1% und

see what would be the best thing to do. In my mind, I thougnt
at that tine we should go ghead and dig a trenchk and put the
heat flow probes in the trench, zs we had discussed priocr to
the flight, if the drill didn't work. it seemed to me that

the amount of time being invested in that particular experirent
was already becoming excessive. 3Becszuse ¢f the ground calling,
wanting to reevaluate, T terminated driZling =2t that time and
proceeded to deploy the LRRR and take the ALGEP photos. 3Sefore
the flight we found that during our %training sometimes we'd
finish at different times, so we planned to use the LRER and
the ALZEP pictures as z buffer, ard that was a good plan be-
cause I had the procedures in my checklist, and T had oniy
deployed the LRRR once, I think, during cur training, and I

had never taken the ALSEF pictures. I did have in my cuff
checkiist all those procedures and they came in very handy be-
cause they were straightforward and it tock very 1little time
tc deploy the LRER and take the ALSEF pictures. T coula do
that while you were firishing up. T think, in the end, we
ended up at Just about the same time. And I got all the ALSEP
pictures with the exception of the her* flow, which 1 didn't

taxe because I could see then, we weren't ithrough with 1L yeob.

CONFIDENT | Ankrsg
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I might make one comment, Dave. You know, coming back to the

IM in preparation for the ALSEP, I felt that I was thirsty and
kind of hungry, and I tried to get some water out of the water
bag as we were approaching the LM. Couldn't get any ﬁater out
of it, but the food stick was there and I gobbled that down.

I think that was the thing thet puliled me through and gave me

the energy to get through the ALSEFP deployment. That really

perked me up. I felt great after that.

That's a good point. I, too, when we got back to the LM, tried
the water and the food stick, and my water worked fine. I got
several gulps of water. It was very refreshing and I ate about
half of the focd stick at that time. That helped quite a bit.

T think in locking at it, the problems I had with the water

~ bag were related to tie-down to the neck ring with only Velcro.

On the second EVA, that came loose and T could never get to the
water bag because it caught under my chin. T think, maybe, if
we had snaps in there, or some firmer method of tying it down,
it would have helped me. Can you sort out why you couldn't get

%o the thing?

I could get to it. I Just couldn't suck the water out. I Just

couldn't make the valve operate,

I'11 tell you, the water bag is really s valuable asset because

one quick swish of water and it really refreshes you. I think,
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if you reelly got thirsty, you could stand there and drink the

whole thing, if it worked right. There was no problem putting
it in the suit, no problem donning the suit with the water bag
full, or with the food stick. That gets us to the end of the
ALSEF with a somewhat incomplete drill operation. 1 took the
LBERR a good hundred feet away because cof the interest in kéep—
ing it clean and the ALSEP was deployed somewhat north of my
line of sight in order to get to a level spot. ©Go I took the
LERR farther south than we had planned in order to try and
keep it out of the trajectory as we took off, to keep the dust
off of it. Another problem along this way was, I didn't have
a yo-yo, which complicated things relative to working with the
UHT and the drill. t took both hands to drill and it took
the UBT to disconnect all the Boyd bolts. I ended up just
sticking it in the ground and it didn't seem to hurt it any.
Okay, back to the Rover, and driving back to the IM. Did you

ride back or walk back?
I think I walked back.

You walked back. Because of all the craters we couldn't drive
very fast and it took a falr amount of time to get on the
Rover. The closeout went fairly smoothly. We excluded the
polarimetrics because of the time prcblem. As a matter of

fact, we did very little other than just gaether up the samples

O INFID EDigi
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and the film, load them in an ETB and ingress. I think this
is the point at which I transferred the LEC and SRC with the

LEC and got =1l dirty.

I think we only had the SRC and one rock bag.

One rock hag.
Bag L,

And the ETE.
Yes.

That gets us in after EVA~-1l. Think of anything else on that,

Jim?

One small comment as far as alining the central station after
it has been erected. It's quite easy to do. I don't know
whether it was just the soft soil where we had the central
staticn, or whether it was typical one-sixth g. Even though

it's erected, it's easy to shift to line up the shadow device.

Oh, yes. That reminds me of alining the electrical box on the
heat flow. After the initial alinement and all the shuffling
around there with the probes and =sll, at one point I tripped

over one of the wires to the probe and I moved the electriecsal

box from its alinement position. I think the ground called up
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and asked some questicn relative to the position of wires or

Boyd bolts srcund the electrical box. Maybe they were trying
to get data, and the thing wasn't properly alined. I 4did

realine it'after we went out the second time,
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10.4 EVA-2 EQUIPMENT

At the beginning of EVA-2, we loaded the Rover as planned.

I don't remember any anomslies. I'1l go through my events
here. The first thing that I did was to change the LCRU bat-
tery, and that went very smoothly. It's very easy to do. We
attached the geclogy equipment to the harnesses on the PLSS,
and I had no problem there. We proceeded on to EVA-2 traverse.

Got any comments on that?

Because of my entenna problem, of course, we did not deploy
it. As far as the storage of the LCRU battery the plus Y
footped was in the sunshine, so I changed it there and put
theat battery in the plus Z footpad, which was a change. 1
wrapped it in the blanket =nd put it in the plus Z. Then. I
configured the baegs per the checklist. We had st least one
extra bag under my seat, but I don't believe there was any

confusicn because the bags were clearly labeled.

I think the ground did a good good-Job of keeping track of all
the bockkeeping for us. With all that equipment, that was
a geod thing to have everybody on the ground keeping track,
ﬁecause we didﬁ't have to worry about the way things went and

becguse it could get very confusing,

We started and drove and proceeded on the EVA-2., One of the
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SCOTT things they were looking for at the end of EVA-2 was
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Station 8 and a return to the ALSEP site. Since that's related
to surface hardware, why don't we step ahead to the return to
ALSEP site and the attempt to do a Station 8. You discuss
the things you did at the ALSEP site when we go back, and I'll

g0 through the drill again.

IRWIN Refresh my memory. I don't think we did a comprehensive
sample.
SCOTT Not at the ALSEE,

IRWIN We didn't do the double core, and we didn't do & pan. The
first thing I 4id was configure for the start on the trench,
and we didn't have all the photos. I started digging the

trench.

IRWIN I dug it about 18 inches deep. At that point, I encountered
g very hard subsurface leyer, and it was of adequate size so it
would accept the penetrometer. T collected the contingency

sample.

The SESC., We filled that. I don't know whether you were
there when we filled the sample bags for the geology sample

or not. Or did I do that myself?

WS N
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I think you did that yourself. You did all the penetrometer
yourself, That was en interesting departure from our pre-
flight plan, because we had plamned to do the Station 8
together.' I had all of the procedures in my checklist, since
I just walked you through them, as far as you doing them.
Apparently you made out all right without having all those

detailed procedures.

I had just enough abbreviated details that I could follaow it
through. I got all the penetrometer tests at Station 8.
Then I went down and took pictures of all the activities,
the Rover tracks, and the ditch or the trench. Then, they
asked me to take pictures of the heat flow. I did that, and
I also took a pan at the ALSEP site. They asked for those

additional photos. That concluded my activities.

I went back to the drill and proceeded to implant ancther
stem in the second site. They suggested drilling very slowly
so the chuck wouldn't hang up, whieh I did after I finally
got the drill off with a wrench again, and which required
about as much force as T could give it. The wrench worked
pretty goed, though, at that point. I finally got the third
stem at the western site. The ground suggested that was
plenty and to put the probes in. This I did, and I was

surprised that the probe didn't go in any further than it did.
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I was surprised at the indication on the rammer, and the
ground subsequently called vup and szid that's as far as it
should go in. I'm still surprised. I thought it should

have gone in farther, but I guess they had it all figured out.
From there I went and realined the electrical box with the
UHT. I proceeded to take the drill back to get the core. At
this point, 1t was time to take the chuck off the drill., I
tock the wrench and put it in the opening in the chuck, and

I couldn't get the wrench to engage the chuck. It Jjust dién't
fit. I finally tock the corner of the wrench and bent opern
the little ears that hold the chuck on the wrench, and I

got 1t off the way by unscrewing it.

Let me make one comment relative to the penetrometer. The
ground plate would not stay exténded. It seemed like the ten-
sion in the cable was tco great, and it would always work its

way back up about 3 inches from the fully extended position.

The next order of business was drilling the stems for the
deep core. As I started ocut, the soil was very soft, and
the driil went very easily and tco fast down to the bed rock.
The ground gave a call on the rates, which I had forgotten
in my haste to finish up the drill. We were supposed to go
an inch per second. I got about a stem and a half in before

the ground reminded me of the rate, and I slowed it down to
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an inch per second. I hit bed rock, or the very hard soil,
which was a step-Jump in hardness as I drilled. From that
peint on, it was easy to drill on at an inch per second,
because tﬁat's about as fast as I could get it in anyway.

I could feel layering as the drill went in. Some places, it
was easier to drill than others as I went through. As a
metter of fact, in some places, the drill pulled me down. I
could just feel the drill pulling right through the under-
lying materisel. 1 got all the sections in, and I noted in
the pfocess that it was more difficult to screw the sections
together than it had been in training. I den't know whether
it was the thermal prcblems, or whait, but it tock gquite &
bit of motion and patience with them to get the stems all

the way to the joint.

When I got the drill all the way in, I attempted to pull it
out, and not surprisingly, it waé very difficult to pull out.
We expected that from our training. In certain cases during
training, people observing in shirtsleeves couldn't get the
Arill out of the ground at the Cape. I wasn't at all sur-
prised to find that, after having drilled through bedrock, I
Eouldn‘t pull the drill cut. T got it maybe a foot back out,
and at that point, the ground recommended coming back.another

dey to finish. I was somewhat sorry to see that we couldn't
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much time in it, and it seemed like a shame to lose that tinme.
On the other hand, there was a gquestion in my mind as to

whether we should spend any more Ltime on it at all because

of the amount of effort involved.

IRWIN At that point we tried another grand prix - drove the Rover.
SCOTT That's right.
IRWIN Before that, on the way back from the Front, I think we hit

cne mag that did work. It was mounted on the Rover, pointed
straight ahesd., I think that mag did drive, and I think we
probably got the pictures on that. When we tried the grand

prix at the AILSEP on EVA-Z2, the film would not drive.
SCOTT The LM closeout was ncominal.

IRWIN We picked up the activities thaf we missed on EVA-1; namely

flag deployment.

SCOTT That was the only thing we really picked up because I never

did get to the polarimetric photography.

IRWIN I did the pans around the IM. 1 2id the engine bell photo-

graphy. I think that's when we deployed the Sclar Wind.

SCOTT No, I deployed the Solar Wind at the end of EVA-1.
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That's right,

And thet weas fairly straightforward. I guess we got the

engine sample there too.
Yes.
The contaminstion samples from the engine.

Thet's s8ll recorded. I don't think we had any problems with

any of those things. Once we got to them, they worked fine,

We cleaned off the tool harnesses with no problem. I un-
loaded the ETB, and I guess we ingressed again without any

problem. Did you remember anything off-nominal?

Let's go back to elosing the SRCs. The SRC-1 was very
difficult to close, to lock the handles. I ended up pounding
on boﬁh ﬁandles to get them locked. Then when I got arcund
to SRC-2, I had about the same difficuliy, and you came over

to help me.

Yes, I tried to do it too.

‘We found out subseguently that, apparently, part of the bag

was caught in the rear hinge.

Subseguently being now. It looked to me like the 1id was
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closed on the seal.
In the front. Yes, but we never locked at the back of it.

I didn't either. I should have. It looked like the handle
was Just mismatched completely from i1ts lock. There was no
way we were golng to get the lock over the handle, because

it was teco far away. Yet, the front locked like it had been

sealed,

We couldn't get the same box stowed. We couldn't get the rod
and the pins engaged in the side of the bulkhesad on the IM to
stow that box. 3Jo we eventually lifted off with that box
sort of loose, although I put & piece of tape across the

thing. 3But we never could get that box stowed.

That was probably the reason —— because the hinge wasn't

right.

But it was the upper SRC. You wouldn't think that would

interfere with the engagement piné.
Well, it never got stowed in the IM.

It was very warm too. I was surprised how hot the SRC was

when we got it in.

That's right. It really was. Let's get your camera on
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EVA-2. Your camersa stopped, right? On EVA-2, because we

]

worked it over that night and then - -

Yes, you got it to work that night.

- — and I guess the problem with the camera — we brought it
back for the people to look at - - I think the problem is
definitely dirt in the drive mechanism. I fiddled with it
that night and got it going. The next dsy, it hung up again.
Af'ter we geot inteo orbit, we worked on it some more, aﬁd you
could see that the wheel exposed by the Reseau plate wes
hanging up. If you put your fingernail in there and trig-
gered it, it would get going. I think with the amount of
dirt that you have, and the fact that the camers is level
with the area in which you work when you roll up the bags,
you get dirt, in the camera. I fhink we ought to put somé
little Beta booties over the top of the camera to keep it
clean, at least over the joint there where the film maeg

goes on. They were getting so dirty that every time we
reset our f-stop and lens, I had tolbrush mine off with my
finger. I had to wipe it off, because I couldn't see the
gettings on the camers, it got so dirty. I1'd recommend
ﬁaybe Velero tébs and a little piece of Beta right up

on top of the camera to keep that mechanism clean.

Dust accumuleticon alsc gave & problem as far as removing the
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film mags from the camera. There were several times where

it was very difficult to release it.

I think the camera would be better off if we'd protect it =
little bit better. We used the lens brushes on the camerag,

and they were very good.
On the TV also.

On the TV alsc. That lens brush is really a good brush,

It cleaned it off very well. The dust brush, to clean off
the suits seemed to work pretty good. It got the gross dirt
off. It didn't get everything. T guess it also worked
quite well on the LRV and the LCRU mirrors — cleaned them

off pretty well.
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With our new plan, we headed for the ALSEF site and the drill
again. 'Yae object was tc exvract the core and bring it back.
We spent an awful lot of time doing that. Loading the Rover

wasn't any problem.

It wasn't nominal because we had your bag on the back of the

tool carrier for the drill oversaticn.

Other than the shuffle of the bags, there weren't any problems
with the equipment, We finally extracted the core stem, Each
of us nad g handle of the drill under the crock of our elbow,
and we got it up to the point where we could put our shoulders
under it., Then with each of us with one handle of the drill on
tep of cur shoulders, we pushed g3 hard as we could — it must
have been at least 400 pounds — and finally got it to move and
got it out. Because of the significance of drilling in the
bedrock, it was probably the way to go. We could only accept
the ground's evaluastion, but at the time, it seemed like we
were investing an awful lot of energy and time in recovering
one small experiment, however important it mey have been. But
at that stage, I guess we had so much invested in it that we
couldn't afford to leave it. It sure was expensive. When we
got it out, we put it up on the back of the Rover on tﬁe gecpal—

let and attempted to break it down with a wrench snd the wvise
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mounted on the geopallet. The wvise on the pallet just didn't
work. At first, I thought it was on backwards, I knew darn
well we'd discussed it before and that it could only go on one
way , but I.just couldn't believe IL was that bad, t Just
didn't grip at all. Jim got on the other end of the stem and
moved it horizontally and vertiecally, and he put every xind
of torque on it I think he could, to $ry and get 1t to loex in
there. ' The hand wrench worked fine. It would grip the stems
and hcld them very well, but the one mounted on the pallet
provided no torgque at all. I guess we got a couple of stems,
I don’t know how we got a couple of them loose, but we got
enough. We got three stems separated and ended up with three
stems Jjoined. We capped them, called out the caps, and tock
them back tast way, but that was a rcal chore. We fiddled
around with the treadle some. Thal was somewhat of a chore
also, out I tnink that is inherent in the design of the equip-
ment. If the drill worxs as advertised, it really isn't badg,
but in summary, the ground being very hard tightened up the
drill stems much harder than we'd seen before, and the wvise not
working on the back of the Rover complicated the extraction,
or the separation, of the stems. Finsily, we had tne number 4
stem off about half way, and I finally, just in gripping the

thing, unscrewed it by hand,
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1'd taken my protective covers off my gloves before I even
went out on EVA-1 so, of course, they were off for this opera-
tion. I was kind of reluctant to grasp that drill very hard,

afraid I might rip the gloves.

That's & good point. I hed to leave mine on the whole time
because of the drill. The protective covers can restrain
your hand movements even more than the gloves. I had sort of
degrade\d mobility because of thogse protective covers, all the
way. I finally took them off after we got through with the
drill. The LCRU battery change was nominal. We got back to
the LM and started the closeout. I don't remember anything
that did net work at this point. We wnloaded the Rover, and

I proceeded to drive it out to the TV site. I don't remember
any off-nominal conditions there or any hardware problems, do

you?
No.

Ingress. We had & number of bags tc carry up at that time —-

two collection bags, the BSLSS, and the ETB.
And the core stem.

I carried ail those up by hand. You took a couple of them on

the way.
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IRWIN I had two bags plus the core stem up on the porch.

SCOTT That's right. And all those went in all right. One thing 1
went to add., I asked you to check me to see if py PLES was
loose, and you couldn't see anything wrong with it. I had the
distinet feeling the lower straps were disconnected from the
PLSS because it was bouncing on my back when we got to the LM.
When I got off, I could feel it bouncing on my back, and 1
never did figure out what that was. I Jjust went slow, and when
I walked back from the Rover, I tock very small steps that kept
it from bouncing around. During the bouncing steps that we

were using, it was really flopping back there.
IRWIN Well, you hadn't walked much before that, had you?

SCOTT . T would have noticed it before because of getting on and off
the Rover. I noticed when I got off the Rover that time it
banged on my bheack, and that's why I asked you to check it.

I still don't know why it felt loose.

IRWIN I retrieved the Solar Wind. It really had so much of a set
that it wouldn't roll up properly, and the botftom part of it

ripped. It was just like in trsaining.

SCOTT Really?
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Yes., But I was able tq manually roll it up with my fingers,
trying to avold touching the foll itself, and put it in the
ETB. The bottom of it did rip. I retrieved the penetrometer
drum, I took care of all that before you drove off., I don't
know, did you teke all the tools off the Rover, or were they

still on the Rover when you drove off?
I left fhem Just as you replaced them.
They were all on the Rover.

Yes,

That was one pericd where we probably could have ccllected

another 50 pounds of rock if we had wanted.
You're right.
We didn't plan that too well.

I don't think we had planned on having that much time when we
got back to the LM. 1 think we reélly got called back too
scon, because cnce we got back there, we really had more time
than we had ever planﬁed on for that c¢loseout. Therefore, I
think we wastedla lot of time. I remember when I was out at

the Rover, I could see you back at the LM jJjust watching me,

Yes,
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SCOTT You couwld have been collecting a whele bunen of rocxs at tnat

polirt.

IRWIN I spent the time transferring as many cags as I could up to
the porch, but there was still plenty of time left toc collocet

maybe 50 pounds more of rocks.

SCOTT Iney got us vack toc soon. We wasted considerable time bacx
there. ' I nad the distinet impressicn people wore getting awiul
itchy about us getting back in time and getting closed out in
time. We felt pretty warm avcut thal final closzcout becauso
we had run tharcugh it so many times, and we xnew that we could
handle the time line as prescribed. We never ¢id have s problen.

Once we got back to the LM, we always kad plenty of time to gol

everything done.

IRWIN The wunknown was your tazing the Eover out to the right nosition

and getting all tnat taken care cf.

SCOTT Rover procedures, [ left tne JAV syster in BESELI. That's
what it was. It says NAV system in RESUD, checxlist, and then
drive tc a heading of 096. I had left the AV system Zn RIILD,
and I got half way ocut to the Rover site Ior the TV, and -
locked down and it wuas s5till zero as 1t should be if it iz in

RESET. Then I reallzed it didn't maxe uny &lfference, because

had T gone to the exact pesition, I'd nave provavliy boor down
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SO0 in = crater because there werc so many cut there. So I took
{COND'T3)

It to a high point which was like a %enth of a kxilometer away,
end I think in Lhe final analysis you got pretty good pictures of
thre lift—ﬁff. it was probably better just to select a point
somewhero 4o the east of the Rover that would give a good TV
vantage, rather than try and bpe precise on the distance and
the heading, because there are so many craters cut there that

- we migdt have beer in a nole anyway. So that, in the long
rurt, worked oub all right. I think all you need to know is
which way the Rover needs to be pointed, relative to the TM,
50 you zan get good V. When I got ouf there again I had
problems slining the antenna. The ground desired tc have us
rointing down-5un for the TV, That meant that when I pcinted
the artenrna, 1 had to look up-Sun because of the position of
the high gain on the Rover, Looking up-Sun, 1 just couldn't
see the Earta. In the pointing device there, it was Jfust too
dim, cven with the sunshade extended znd the filter up and open.
About 5C percert cf the tTime, I used the AGC signal strength
to get an indicatlocon that 1 was pointing teo Eerth and Just sort
of wisually eveballied the thing. It would be a significant
‘mprovement If they could open up the light passage through
that sighting deviee. T nad the same problem when I got the
nover out to aline It the final time and in trying to get the

Zarth in the coxact pesitien in a field-of-view for sucsequent



19-7h

SCOTT
{CONT'D}

IRWIN

TV programs. I finally did find the Earta and got it alined
according te the checklist. The Rover wazsz left in the pre-
scribed position with eircuit breaxers as planned. Then back
to the LM-and INGRESS. That's about the sum totel of the hard-
ware operations oh the surface. This summarizes the tool
operation — mechanically — how they worz. They ail worx
Sust fine. When my palms got dirty, I had a difficult time
maniipulating the handle squeeze and the ovening and closing
because of all the dirt in the tongs. And so, about hall way
taorough BEVA-2, I switched to the other set of tongs whicnh were
clean. That helped quite a bit. The problem ir not having a
yo-yo 1is that I had to stick them in the ground while we were
gathering the samples. The cameras mountings — taking them
off the RCU, seemed to work fine. The 500 millimeter worked
fine., T used my helmet shield as a base to steady it. I
noticed it made some light scratches in the gold material, butb
it didn't really bother it. How aboul the extension nandle

with thne scoop? Did it all work okay?

It worzed fine, and digging the trench went much fasier itnan

I had expected. I estimate, in 5 minutes I had the french dug.
Then, of course; the TV caught the action asz I used it. The
connector for the dispenser sanmple tags came off of my camers

once.

FEONHBENy
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Oh, did it?

Yeg, I retrieved it. It was on the ground and I picked it up.
It was a good thing I used the tongs to retrieve it and put it
back on. t stayed on for the rest of the time. The operation
of the rake went Just like our simulations in the K-bird, It
worked good for collecting the rock fragments as well as for

transferring the soil. T thought 1t went real well.

The gnomon worked ckay. The gnomon bag worked okay, except
for the problem of having the bag disconnected all the time,

which we alsc experienced in training.

A comment on the stowage of the scoop on the extension handle.
Rather than tethering it, we mentioned already that the yo-yo
nad come off. 5o I just positioﬁed the scocop extengion handle
on the left-hand side of my seat, kind of under the bracket,

at the attachment cf the seat to the Rover frame. It did ride

fairly securely there.

I took the tongs and stuck them under the left-hand side of
my seat between the seat post and the bag, and they rode very
securely there, tooc. Lets see, the core tubes worked fine.
It was the first time we'd ever seen the core tube caps and
they were a littlie different. I got the impression they were

a little harder to put on, but once they were on, they stayed

e
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SCOTT on better. I would recommend that the future crews get to see

(CONT'D)
the flight hardware scome time before the time they arrive on
the lunar surface. But they worked all right. We never had
to point the low-gain antenna. I mounted it in a not-quite
vertical position. As a matter of fact, I mounted it as it
was stowed and never had to change that, which was nice. The
covers over the LCRU battery worked fine. We could put them
in any position reguired in the checklist, and they stayed.

The Rover battery covers didn't close automatically one time.

They were relatively easy to operate manually.

IRWIN I guess we commented about the general dust condition on the
Rover. We just took one series of pictures of the dust ac-

cunulation on the Rover after the EVA,

SCOTT Certainly. [ got a picture of it there at the end when I
parked it, which will show it. The geopallet gate worked fine.
It locked to me like there wasn't any problem with that. Hang-
ing the bags on worked all right. We had a little problem with
the bag on the inside of the geopallet between the seats and

the pallet — getting it locked.

IRWIN The B3LSE bag. We had trouble getting that locked. I think
that's because the bag was larger than the collection bags,
and you Jjust couldn't get your finger in there with a suit on

to get it locked. Wasn't that the problem?
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SCOTY Yes.

IRWIN In order tc get it unlocked there, I ended up jumping up on my
seat and reaching over to get it unlocked. I guess the vise

was really in the way, to some extent. It didn't give.

SCOTT It was only that one bag that we had a problem with., That

finishes up the hardware part.



10.6 EVA-1 GEOLOGY

SCOTT We'll start out on the geclogy portion of the EVA number 1,
and I guess we'll organize it relative to discussing our
general impressions on the geology as we went from station to
station. At each station, we'll discuss our general and spe-
cific impressions and try and go along with the actual
traverse that we conducted, rather than related to the planned
traverse. I guess I might make & general comment in locking
at the map of where we apparently actually went, which is a
preliminary event in order for us to have a reference., 1
think the time we made on the Rover throughout the excursions
was as good as we expected, and probably better In between
stations. With the problems we had on the surface, we lost
some time in between EVAs, but I was very happy with the Rover
performance. I think we probably had planned more than we
could ever have accomplished, as.far as distence was concerned,
if we were to spend any time at the stations at all. I
thought the stops were, in general, fairly efficient. We
didn't have any hangups in the procedures or the equipment,
as far as the geology goes. I don't know where the time went.
I guess it went on ALSEP. We didn't cover as much as we had
expected to prior to the flight, but I feel we covered as

much as we could have in the time allocated. I was very

L
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happy with the Rover traveling speed. I think the geology
tools and the concept and manner of sampling were just fine.

Didn't you?
Yes. No prcblenm.

We did everything we could have done In the time alliocated,
and there weren't any particular hangups. Shall we start out
driving down on EVA-1 toward the rille? The ground called

us and said te skip Checkpoint 1 and go right on down to
Elbow. QOur general technique was for me to drive and keep my
eye on the reoad as well as wag possible., Jim would do the
navigating and commenting on what he saw geclogically, and

if T had a chance, I'd fill in a comment here or there on the
geology. Jim really did most of the navigating snd discussion;
Mosi of the stuff is on the tapes, I'm sure. Why don't we
head on doﬁn south, and why don't you mske your comment there

cn the traverse to Elbow Crater.

We were supposed to be looking for a possible ray, and I saw
no evidence on that leg of any ray. I didn't see any
lineaments. There were probably fregquent fillets around rocks,
but I did not comment on them. I 4did not see any mounds,

didan't see any mounds at all in the entire area.

e
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SCOTT No, I didn't either. HNever saw what would be comparable to

an Apollo 12 type mound.

IRWIN We were loéking for a raised rille rim or a levee, and I
think we commented on that later on. There might have been
suggestions of just a very slight end of maybe a levee. T
think that was more evident on EVA-3, really, rather than
EVA-1. The block distribution, I didn't see any pattern at
all, other than distribution related to individual craters.

I didn't see any difference as we drove down there.

SCOTT Cecasionally we'd see a block - not a block, but a large
fragment. I wouldn't even call it a block, a "foot'" kind of
fragment, like the one we ran over. That was an occasional

kind of thing.
IRWIN Again, that was associated with a particulasr crater, I think.

SCOTT Yes. Probably was. We didn't see the excavation of bedrock
by 25-meter craters. We did see some fresh craters that size,
but the general surface was very hummocky and had a relatively
heavy crater density, but all subdued and rounded with low rims,
noe raised rims. But they were larger than 25-meter craters
which had not excavated bedrock or showed no signs of outcrop

of bedrock.
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We were about a half a kilometer from Elbow when we saw the
rille, and at that point, T think we were heading a little

too far southwest. We changed our course a little - swung
around to the south. And we did that, a short while lster,
we could see Elbow very plainly. We then headed toward

Station 1.

We might have been pretty close to the first leg of the EVA-1
traverse on the.map, which shows us heading more south-
southwest than south, because we did see Elbow Crater from the
side of the rille, quite a ways away. And there again, T
think the distances were somewhat deceiving and that it locked
cleser than it really was. When we did see Elbow Crater, I
felt like we were almost there. Then there was a fair amount
of driving before we got there. .Everything locked closer, and
as I look at our landing éite, relative to Pluton, I would
have thought Pluton was just rigﬁt around the corner from the
site. I think the distances, again, as everybody has said in
the past, they're really deceiving.up there with no other
oblects to measure and compare. On the lineament thing, you
and I both discussed that. I think you can see lineaments

if you look for them. That's true as a function of Sun angle
and the angle at which you're looking, Decause you can imagine

them in almost any direction. I could almost say there are

T VI



SCOTT lineaments anywhere, if I really used my imaginetion, although
(CoNT'D)

some places they appeared more evident than others. T saw

one place where it locked to me as if they were running along

the lunar grid, northeast-southwest, northwest-southeast.

IRWIN I guess it was on EVA-3 where I really thought I saw them.
Dowvn on the edge of the rille. I saw them parallel to the

rille and perpendicular to the rille.

SCOTT I think T saw them on EVA-2, driving back., The distribution
of soil, grain size, and that sort of thing indicate the ray.
I didn't see any significant change of granularity for the
soil at all., I think it was deeper up the side -— of course,
that's getting further down the EVA here — but on EVA-1, I

couldn't recognize any change in.soil. Could you?
IRWIN No.

SCOTT I believe you mentioned that the block distribution or fragment
distributicn did increase somewhat as we got to rille rim.

There were more fragments.

IRWIN I'm wondering, was that a function of the rille or a functicn
of craters there? 1 know that was true when we got to Elbow.

There were plenty of rock fragments there.

S ONFHBM
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I think we cocmmented on that on the voice tapes. 1 guess my
general impression of Elbow was that it was much more subtle

and subdued than we had expected.

You know, when we first saw Elbow, I think we were kind of
downslope, down on the rille side of the levee. We saw it,
and we went back up on the top of the slope. It was smoother

driving there.

You're right. Mstter of fact, I think we commented at the
time that it was better driving back up on the ridge line,
or the raised point 1if you don't want to call it a levee —
which, T guess, I agree wasn't really a very profound levee,

if it was at all.

We had the sense we were going up and down into these valleys
a8 we were coming back to the IM, but you didn't have that
impressicn as you were driving south to Checkpoint 1. So
maybe this was a levee, but yet you had these undulations -~

little valleys - east of the rille rim.

Okay, on the visibility of the far-wall rim, 1 think we had a

fairly good lock at that and decided that it wasn't exactly

as we expected., ‘here was some apparent layering in the
upper levels, but it wasn't a clean breskout of three or four

levels on our way down. And you commented, I think, when we

Gy
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gaot up here, on what was called Bridge. Isn't that where you
got a good lock at that.

I think it -was Station 1 where I =aid the BEridge Crater loocked
mére like a shallow depression on the northwest wall of the
rille, but certalinly not a place where you could actually

drive across the rille.

We stopped at Elbow, and I think we sampled radially, although
it was a short radial sample, But I thinx we did pick up

three separate bags of frags.
The rin wasn't very distinct there; it was a very subdued rim.
Sure was.

And I guess the first sample was probably what, 20 feet or so

from the »im? Hard tc tell, but it wasn't right on the rim.

You couldn't define the rim. It was a falr distance from
where the slope ended and the bottom of the crater hegan.

There wasn't a raised rim at all.

And no bedrock exposed in Elbow. There were some rocks in

the crater, but not clearly bedrock.

That's right. You cculdn't define any big in-place outcrops.
I think the three samples we got there we described as we

went alcng, and that was the cne place I think we saw
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SCOTT what sappeared to be olivene in that rock. Remember? Tt was
(conT'D)
green — logked like a crystalline rock which had a lot of green
in it.
IRWIN I can recall that thet came from Station 1.
SCOTT T sure would like to see it =again, to see if we really saw

what we saw, Those visors might have fooled us & couple of
times there, but it was colorful. Well, that was a short
stop. I guess, we had planned to have a short stop., You got

a pan here, didn't you?

IRWIN Yes.

SCOTT Did you get a pan at every stop?

IRWIN Yes, I did.

SCOTT Crater wall - stratigraphy; we didn't see any crater wall

stratigraphy. I don't think we recognized any significant
ground pattern around the crater. Station 2 we selected as a
large boulder on the surface. It was very prominent, very
unique, and it was the one large boulder that was visitle
anywhere in the .area. I think our idea of geing up to the
rim of 8t., George Crater would not have been worth the time,
because there apparently wasn't that much on the rim to tell

us anything. There was no electa blanket, and there was no
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distribution or incresse in fragmental debris anywhere that I

can remember,

I .guess, the only thing that would have been significant
would have been 1f we could have gotten up to the very fresh

light colored crater.
We considered doing that for a while.
Yes, you did.

I was going to drive up there, but I think we ran out of time
by sampling the block. That would have been a very good
crater to sample, because it's quite visible, as I remenmber,

even from orbit.

Yes, you can see it from orbit. It was a fresh crater, and
it was very light albedo. I 2Just wonder if that light material
is that wvery light from the anorthic site. You know, it was

underneath the big rock and it was kind of powdery white.
It could have teen. Tooc bad we didn'+t get up there.
Too bad we didn't get a lot of places.

Yes.
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Well, on traverse I was supposed tc observe Elbow ejecta
distribution. I think the electa distribution wes uniform

arcund Elbow, optimating one crater diameter.
Yes, but there wasn't much of it.
No, not much.

I'm not sure you could call that Elbow ejecta, though. I
don't think we could distinguish s radial or circumferentizl

ending of the election. There was Just & lot of debris.

I thought we drove out of the ejecta and it got fairly smooth

again,

Yes, you could definitely see the slope increasing as we went

up toward St. George.
I didn't see any change in rock type.

No, there wasn't any.

The ground texture as far as we went up the slope — well, as
we' looked upsleope, we saw maybe a2 suggestion of horizontal

beds from this downslope movement.
Yés, the glide of the material.

And I didn't see any St. George ejectsa.

(SN
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That's why I think that it would not have been too fruitful

to go to the rim of St. George unless we could have gotten
to that fresh crater up there. But there really wasn't an

ejecta distribution per se.

I can't think of any particular explanstion of that large

block.

It didn't look to me like it came down from sbove. T didn't
see any tracks. My best guess would be that it came from
gsecondary cluster, or was the secondasry from below, Tt's
hard to relate to these secondsries. It did leook like it
ceme from the top. I didn't see asny cutcrop up there which

could have produced it. Did you?

No. I guess we'll have to looklat the pictures in context.
Yes.

We didn't sample regularly there.

No. We just sampled that block. T think we filled all the

squares for block data. Yes, you even tried to turn it over.

Yes. I tried to turn it over, and we did =z comprehensive

gsample there.

g
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Yes, but it wesn't very fruitful. You raked and raked and
raked, and I think we got ebout & fifth of a bagful, because

you were net shaking little rocks out earlier.

Yes. I wonder how 1t came back, probably all sclled after

the transport. We did do 8 double core there.

And it was an easy double core.
We did mostly soil there.

Well, we got the boulder. We got one fragment from cne side
where there appeared to be & linear conteet within the boulder
itself. Whether it was a clase within a much much larger rock,
or whether it was actually a contact, I don't reslly know.

But, we sampled on each side of the contact. We also sampled
the soil neer the bouwlder. We sampled the fillet and

underneath the boulder.

You know, the surface soll there was very soft. It was
the same textured scil as we saw on the slope down near Spur.

And this related to the softer upslope.

Another thing I remember was that the fillet was clearly
on the downhill side of thet boulder. There was no fillet
on the up hill side, which was rather interesting. But,

you could almost see underneath on the up hill side. And

there was no mﬁﬁ?ﬁMrly on the surface.
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It looked like it had been deposited on the surface and the
fillet had somehow accumulated on the downhill side, like the
wind was blowing from upslope. I guess that other crater,
tﬁat light-cclored one, was almost halfway up St., George,
wasn't it? We would have had a tough time getting it all the
way up there, I think the Rover would have made it, but I
think it would have taken a grest desl of time. We came back,
then, almost directly tc the IM. As we drove away from Bta-
tion 2, I thinx one of the things that really impressed me was
the very gradual slcpe intc the rille, just to the north of
Stetion 2. t was almost a very subtle V-shaped depression
or slope into the rille, I got the impression you could have

driven down into the rille there.
Very easily; just a little more slope there.

Right between Elbow and Station 2 was a neat slope. 1'd say
it was at least 5 degrees less than the rest of the rille.
That's why I get the impression that that's a portion of the
fracture along there filled by a slide, I felt that, if we'd
turngd left there, we could have very easily driven down into

the rille and back out.

The drive back was a fairly eassy drive. We were following

the NAV system almost all the way.
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IRWIN There wasn't any change in block distribution or rock distri-
butiocn on the way back. I didn't see any rock flows or any
suggestion of rock flows coming out of the front. Agsain, no

pattern.

SCOTT Had we attempted to go to Station 3, we'd have picked a place
scmewhere and stopped, becsuse i1t didn't lock like we'd see
contact up there. It was all too weathered. ZEverything

seemed very uniform, as far as the surface texture,.

IRWIN The only observaticn that we really made was the fact that we

vere golng down in one valley and up over a hill.
SCOTT Right.

IRWIN It was quite a topographic change between one and the other.
You could really have paraliel bridge lines there, although
very subtle. We could very easily look over the EVA-? route
and see that it was Just as smocth or maybe smoother than the

EVA-1 route.

SCOTT That's right. I think we commented on that at the time —
thét there would be no problem getting down to the EVA-2 route
or driving along the Front. The general distribution of the
craters was about the same. There was a wide variety of sizes,

all very subdued, with an occasional fresh one which had almost

]
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100 percent coverage of fragmental debris within the inner
walls, and maybe a guarter of a crater in dismeter out cver

the rim. It didn't go very far.
With the glass pertion in the center?

Yes. That was the one we were going to sample sometime along

the way, but we never sampled it.
We sampled one along the Front — the first one we stopped at.
That's right.

Cne time I had to stop and fix my seatbelt. We picked up that
rounded vesicular basalt fragment that was setting there.
Through the windows, prior to leaving the LM, we had seen

a large black fragment on my side. And you had seen a black
frag on your side, as you looked cut the front window. These
were unique to the local surroundings. I don't think we'd
seen other fragments that black and prominent. I picked this
one up; it was probably €0 or 70 meters in front of my window.
When we got back we tossed it in the bag. It was about 8 or
10 irches across by 6 inches thick. It almost loocked like

one big piece of black glass with a rough textured surface.

& ONFEIREM
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10.7 EVA-2 GEOLOGY

We drove directly to the Front. There was a certain wander

factor there as we went by Crescent and Dune.

I saw one crater there I estimated was probebly half a kilo-
meter out. I thought I saw a bedrock exposed, probvebly 10 to
15 feet below the surface. They probably would heve wanted us
to stop there on the way beck, if we could have found 1t. But,

we never saw it on the way back.

They commented on it, and we did, too. We could pick that one
up on the way back, but we never saw it. We followed our tracks
on the way back. On our way down, the surface relief appeared

tc me to be generally the same, a variety of crater distribu-

- tion, all subtle, subdued, and an occasional fresh one with

all the debris in the bottom on the glass in the center; less
than 1 percent, much much less than 1 percent. When we went by
the big craters, Crescent and Dune, they were really subdued.

They sure weren't very obvious.

But, it was obvious when we saw Dune. We alsc remarked that

we didn't see that rampart on the southeast side.

I think, we recognized Dune by the notch on the side. Although

it was more subdued and there was no rampart, I think it was

SETE———
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quite easily recognizavle by that notch cn the scuth side.
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’_) (_)

“NT‘P
We proceeded to drive on up the slope. I didn't realize we

were going quite that steeply up the slepe until we got up to
Sﬁation 6. Jriving down there, we Alscussed the secondary
sweep up onto the Front. TIt's ovvious that the only craters
within the Front itself zsppear to be due to the secondaries,
because it's a straight line right up to the side of the Front
with maybe a dozen craters up there on the slopes, In line with
wiiat 1s expected Lo be the direction of seccorndaries. I didn't
gee any other craters anywhere. ‘Jhere was a large block down

in the vicinity of Front Crater, uson on the slope.
TEWIN Tt must nsve teen a huge one.

SCOTT It was rcally big. I got =z 500 of it, so maybe we'll get a

chance to see what it looks like. We drove up to Station 6.

IBRWIkL That was one of those small fresh craters with a glassy center.

We sampled the conter first,

SCOTT We can sort out the rocks and easily identify thnem instead of
trying to remember them now. I[{ seemed lilke a significant
ston. lherc were worthwhile assoriments of things to e sampled.
We saw Spur Crater. The ides was to stop there and to press

on dowr. to the Front.
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Somehow, we turned arcund, though, instesd of pressing on down

to the Front. What did we do, run out of time?
Well, time was getiing short.
It all loocked the same.

It 81l looked the same, except for that very large boulder

down there. Other than that, it all locked the game, I didn't
think wé would gain anything by going in that direction that

we couldn't expect to see at Spur. It just didn't seem fruitful
to head off to the same type of surface that we'd been seeing
all along. We had three things in this area that we could
sample which were representative: a young fresh crater which

we were on, the boulder which was upslope, and Spur. It
appeared to me that to go any further would have really com-

promised the sampling at the other places.

I was thinking that the boulder was more in line with Spur.
No, we went up to the boulder.

We went up to it?

Yes. We were dfiving uphill to the boulder. Then

we went down the slope from there to Spur.

The large rock was on the upslope side of the crater.
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You went up and locked at it and said it was green. I came
back down to the Rover and went back up with the tongs. I

pried a piece off with the tongs.
There was a layer there.

In the central part of the boulder there was a very looge sur-
face covering, which could be scraped off. That's what you
scraped - off. You could see beneath it the lighter colored
material, which we Interpreted as grecen, I think that was

because of the visors.
Yes.

It was really a light gray, similar to the type of material

we'd seen at the rim of the fresh crater and which we sampled.
After that, we went down to the downslope side of that crater.

We went down to Spur. The downslope side of the first crater,

at Station 6, was where we got the light albedo and where you

dug the trench. We were going to trench on the uphill side of

the crater. You said, "Hey, there isn't any light-colored
material here." . So we went back down to the downslope. That
vas the same material that was on that rock, although it was

very loosely consolidated in the central portion of that large
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boulder. It could be scraped up as sort of a crust material
on the boulder. I scraped it up with the tongs and put it in
a bag. I also pried off a chip of the boulder which appeared
té be an Apollo-lh-type breccia. The boulder appeared to be
sitting on a surface. If T had tc ecall that one, T'd call it
the upslope from the secondary. There's where we noticed the

difference in the Kover tracks and the depth of the bootprints.

I think we photographed that. I guess it was one of these
stations where we loocked over Hadley and saw all the organiza-

tion of the beds over there.

Yes, as a matter of fact, that wes back at Station 6 because I
think we did the 500 there. Didn't we? I think I pulled out

the 500 and either did that at Station 6 or at Spur.
I think we did it at 6.

fnd T got the whele corganizaticn there on the Front. I took

a couple of horizoﬁtals and a vertical strip of the thing. If
all that 500 works out, it will be a pretty enterprising oper-
atlon, We might discuss the 500 since we're on it. We had
trained with the trigger and the handle. We both decided not
to use the trigger and the handle because it seemed to require

enough torgue to move the camera when you took the picture,

SRR
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So, I tried the first EVA without 1t and it seemed to work
better. I felt more stable without the trigger and I never did
put the trigger and the handle on it. I just used the straight
pﬁshbutbon method., It felt fairly stable while I was taking

pictures.

On down to Spur, Station 7. We did guite a few samples there.
There is where we found what we're calling a lot of plage in
that rock, an anortaicitic rock if there ever was one. That
was the one con the other rock on the sort of pinnacle. It was
different. Tt looked white, dust covered, with white spots on
it, which indicated 1t was different from the general gray
fragments around it. There was & nice 3-foot boulder there

on the surface, wnich was ancther breccia whicn we were going.
to work out way up to. We never.got to sample that. I did
get ore plece of it. It looked like it had fallen off on the

ground. I thirnk you raked Lhere,.didn't you?

Yes, I had & good place to raxe. Good comprehensive samples.

" Yes, you got a good rake and a good soil.

Yes.

Okay. It seemed iike that was a very fruitful place to obtain

samples. I wish we could have spent more time there sampling
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because I'm sure we'd have found more of the anorthicitic type
or the plage. But time being what it was, we pressed on back
with a thought in mind that we'd stop at Dune Crater to pick

up a secondary sample and take care of that requirement.

Summarizing the observations of the rock types collected at
the Front, we saw breccia and crystalline. That was sbout 1t.

Did we see any good pleces of basalt?

You mean up on the Front.

Yes.

Noe. We didn't see that until we got down on the Dune,

I think that's right. There wasn't much block distribution.

. There weren't very many. All alohg the Front, there were half

a dozen blocks that you could see on the whole base of Hadley
Delta. There were no mounds. Did that big boulder we sampled

up there have a fillet?
I don't remember, Dave; you'll have to logk at the pictures.
Any patterned ground that you remember?

No.

]
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sCoTYy No apparent flows or slides. That takes us down toward Dune
and we backtracked. We found our tracks and followed them
back. It was interesting to us concerning the ground's inter-
est in finding ocur tracks. Every time we hcaded back from any
point they said, "Find your tracks and follow them." I guess
there was some doubt as to the Rover nav system, but I felt
very comfortable about where we were., I never felt that we

needed to find our tracks. Did you?
IRWIN No. Particularly from the Front because we could see the IM,

SCOTT Ancther factor was the mountains in the background and the
horizon. We could pick a point on the mountain and drive
towards that point and we knew we were going toward the LM.
I never felt disorlented or lostf T think we could have com—
pletely lost the Rover nav system and I wouldn't have had any

apprehension about finding the LM.

IRWIN Yes, as you remarked, you could see Pluton all the way back;

Just head toward Pluton.

SCOTT We could see Pluton, and we knew the IM wags on a slight rise;
topographic high, anyway. 8o, I didn't feel tracks were neces-
gsary. As a matter of fact, I think we deviated from the tracks

to find better routes or more direct routes.

IRWIN Yes, We certainly 4did on EVA-3.

‘O b 4 E i




SCOTT Well, on EVA-2, elso. After Station 4, if we had followed our
tracks, we would nave had to do some weaving in and out of the
craters there. Let's see, in approaching Station 4, did you
gét the feel of any buildup on the downsweep side of the
secondaries? Digd you get any directional kind of feel for those

secondaries? I didn't.

IRWIN No. But it was just obvious that we were coming into an ejecta
pattern there from Dune Crater. Concentration of rocks in-

creased as we approached the rim.

SCOTT But I didn't notice any grain size difference. When we talk
gbout grain size, I don't bhelieve the grain size change would
be obvicus tc the eye. If there is any difference in grain

size, it's probably micro because I never noticed any.

IRWIN It's hard to see when you'fe driving.

SCOTT We got to Dune Crater and there was one obvious boulder with
large vesicles rigﬁt there in the sputhern side of the notch
that we hadn't sampled. That was probably one of the most

prominent rocks we saw during the whole time,

IRWIK I saw another rock with exasctly the same size vesicles right

at the edge of the rille.

SRR
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You're right.
That was probably the bedrock.

Yés, I'd say definitely it was bedrock. We sampled that one
in the center near the vesicles, and on the edge where there
were smaller vesicles on the outside of the rock. They were
nillimeter-size vesicles. 'That rock was about 6 feet high

znd 4 feet across, with rounded 3-inch vesicles, very clean
with plagioclase laths In it which were centimeter long ahnd
millimeter widey random orientation. In contact with that was
a highly vesicular-like, maybe half-centimeter, uniform spheri-
cal vesicular rock, which was a lighter gray and had not been
chipred. I tock a pliecture of it. It's too bad we didn't get
to sample 1t. 3ut, it was a different flow entirely. A dif-

ferent rock and they were in contact.

I remember observing that the largest crater in the south
cluster wus one that ran east-west. T got the impression that

it was clongated that way.
You really don't get that from the photos.

Yes. Looking down on it from up here, it was one oriented
this way (gesture). I think we'll be able to see it from the

pans.

Ok @INEDER
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The cther frags we picked up at Dune Crater, we Just didn't
have time to look at. We didn't give them a TV stop there
either. When you cut down the time to the point we had it's
jﬁst tco bad. We spent a lot of time there, too. Then we
proceeded on back to the ALSEP, and you picked up a couple of

rocks back there. You picked up your black one.
What T refer to as a pink,

Pink,

Pink with light plagioclase in it.

Did it really? You got to pick up rocks while I had to drill.

You have gll the luck.

We both had our thing. I was doing cother things. I dug the

trench.

Yes. That I guess summarizes EVA-2. I didn't notice anything
in particular driving back. You could see albedc changes
where we'd been. Any disturbance of the soil was apparent.

The Rover tracks were a little different.
A little darker.

Yes.
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10.8 EVA 3 GEOLOGY

On EVA 3, we started out after exercising the deep core drill
again for Station 9 and Scarp Crater at the edge of the rille.
We had to take a circuitous driving route, going around the
craters, which seemed to be elongated north/south, We were
going again up over depressions in topographic highs which
trended north-south. You felt like they were pretiy much

circular,

I felt they were circular. Perhaps the photos will tell us
some more mainly because the three circular features were all

lined up there.

Lock at that this way, though. Why don't you ccmment on what
you saw of the terrain because I was Just pretty much trying

to drive and to avoid the big holes.

There was Jjust a gradual drep down. We drove through one or
two of these depressiens., 1 would not say shallow depressions
because actually the bottom was probably 150 feet below the

general surface of the plains,

1t was about a 5-degree angle into the bottom. I remember one
in particular that seemed like a falrly fresh crater in the

very center of it, with no rock debris, no ejecta on it. It

o= CONEI bl
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was right in the center of the large, shallow depression.
There were three of those as we headed west, I did not see
any change_in rock distribution as we proceeded to the edge of
the rille until we came up to that very fresh one which we
incorrectly called Scerp, initially., It probably was Rim

Crater.

Probably, because it was too small to be Scarp, and it was

fairly fresh.

That waes the first place we stopped — on the western side of

that very fresh crater.

That was the one that had a very soft rim, Scil was Just much
softer than we had seen before. The frags that we picked up

there were clods., I mean they fell apart — were very fragile,

They all looked the same, sort of angular, but they did have
some glass in them. I guess we disagree there, for I say that
crater is similar in characteristics to the very small ones
that we saw earlier, except there is no concentration of glass

in the very center.

I guess I thought there was not thet much concentration of
fragmental debris. The smaller ones appeared to me to be
pretiy nearly 100 percent covered with frags; and this, I

would say, had maybe 30 percent frags.
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Well, I thought it was 100-percent coversage.
Dig you really?
It will be interesting to see wha%f that picture shows.

We may be talking about two different craters,

T don't think so. I repember that you went on ashead because
I was wbrking on my camers, trying to get the camers to work;
and you went on up the rim. You were sinking in, angd I éame
up about 5 minutes later, I was impressed with how soft the

rim was because you would sink in almost 6 inches.

That was a very wunigque crater. It was the only one of that

size and that type that we saw on any of the EVAs,

It surely was. I hope some of those clods got back intact
because they really fell apart easily. I think the photos

will describe the rim better,

In fact, one of the photos that we saw this morning was of

that crater,

That's right; it surely was, I guess you are right. If that
is the case, then that iIndeed was covered as much as the
cthers; but it Just looked different to me. It locked like

more of a tan or brown or darker gray.
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The color could have been sligntly different. The fresh ones
were a very light gray., The fresh ones lcoked like hard,
angular, fragmental debris covered on the inside; and this one
jﬁst didn't lock quite s¢ hard, It had a different color.

I4 will be interesting, We sampled both types so we could

compare them,

We headed on to 94, which was on the terrace, and made &
rather lengthy stop there. We did the photography. In lcoking
at the rille, I can remember seeing, on the upper layer about
10 perczent dowr, exposure of bedrock with internal layering,
quite discontinuous and irregular, but all ascrcss the same
level and with different characteristics within the layering
laterally. I tock the 500 vertical/horizontal strips and also
other targets of opportunity down within the rille. It is
unfor-unate your camera was not working there because that
reaily slowed us up. We did a comprehengive sample there which
I thinkx was the bvest one of the whole series, That was where
we noved the gnomon to get better coverage with the comprehen-

gsive; and we each got a big rock .
That one went in the B-5L3S bag.

We sort of came up a very slight incline to the rille rim.
It was not anything I would cell a levee. I think we were

gquite sware of coming to the rille rim when we got there, and
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it seenmed to me thet it was & very slight ineline, Then it
btroke to maybe a 3- to L-degree slope down towards the rille
to the edge where 1% broke on down to ancther inflectiocn point,

down to 25 degrees into the bothom.

I got the impression that that next break point, from which
we were locking down to where the big blocks were, was a very

steep break, maybe 60 degrees.

Well within that layer of bedrock, You could lock back down
the rille towards the south and you could see that we were on

g layer of bedrock.

Looking to the south and also to the rnerth, you could see

the bedrock slightly above us, Mayte we were on a terraced
portion that had slumped down beéause you could see the top,
the level surface, the top of the bed both to the rortk and

to the south,

I am confident that the large rock that we sampled there was

bedrock,

Yeg, the one wiih the very large vesicles?

Yes. We chipped off of it and got & couple of frags oif the

gside of that module.
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IRWIN I was hoping that we would get down lower to where 1iu was
obvicusly vedrock — either down lower toward the rille or to

the north or scuth — but we never had the chance,

SCOTT The color looked derker black., Those very large, almost
rectangular fractured rocks, as you called them, looked a little
bit like columnar Jjeinting. Theose big black ones down there

were darker btlack than the ones we sampled.
IRWIN Yes,

SCOTT Then, I guess we got a couple of cores there, Then we pro-
ceeded on up the rille rim tc get the stereo, the sterec pan,
and the 500 mm photos, Did you think of anything else as we

vent up there?

IRWIN No. The distribution of fragments seemed to be uniform along

the edge of the rille. By uniform, I mean sbout 20 percent,

SCOTT Yes.
IRWIN On the surface,
SCOTT Yes, That is about right., And a variety of sizes from the

i— to 2-inch size up to the large 1-foot to 1 1/2-foot size.

IRWIN The fragment distribution probably was very similar to what

we saw at the south side of Dune.



10-110

SCOTT

TRWIN

SCoTT

IRWIN

SCOTT

I3EWIN

TRWIN

SCOTT

IRWIN

ACONFIDENS

Yes.
Those two might relste very closely.

Ybu are right. Those big blecks that had the Jolinting or the
linecar fractures in them 4id rct have the veslcularity that
that big bleek did in the bhottom, scuth side of Thine Crater.

I don't remember seeing the 3-inchk large well-defined vesiecles,

do you?

Yes,

Ir. those big blocks?
Yes.

You think so?

I deocumented one.
Did you?

It had the same size vesicles. The cornes off in the distance

you mean?
Yes. The ones off In the distance.

It seemed that there were some large vesicles, but we really

were not close around any,
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It did not look to me like it had the very large ones that we

saw at Dune Crater. It was the same cclor,
You got some 500s that probably took in that field of view.
I think so.

It seems to me that we terminated that rather hastily, and it
is toc bad we could not have gotten a Pluton. I might comment
here, in loocking at Pluton, that I did notice that the inner
walls were covered with some large fragments. These were on
the order of probably 2 meters or so. Maybe 5 percent cof it
was covered somewhat uniformly, and the outer walls did not

seem to have any debris at all,
You probably saw that best from the SEVA, though.

Yes. I could see it fairly well, I did take 500s of it, so

we will see if it shows anything.

Then we drove back to the IM, and the NAV system took us right
straight back with no problems. Did we do any rock collecting

when we got back there?

I'guess we got the DPE engine valve back there on the SESC,

I guess we filled all three SESCs, didn't we?

No, I think we had one left.

GE
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Did we?
Well, I thought we had done that on EVA-Z2.

That finishes EVA-3 as far as the geology goes that I can

remember. Do you think of anything else?

Ne, we had, of course, a lot of rocks that are probably not

documented too well.

Yes, we were running out of time there, Time and camera,’
Did you get your pans there? You tock my camera and got the

pans,
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10.9 1M LAUNCH PREPARATION

We'll start intc launch prep after the Jettison of LM eguip-
ment. Thefe's really not a lot to say about it, except that

it went as per checklist. We skipped a P22 with the command
module beceuse we were scmewhal behind time there and that
dldn't seem to be too necessary anyway. With that elimination,
we were pretty much right on the time line all the way up to
lift-off, and everything went as per scheduie. I think we had

run this g number of times in the simulstor and felt pretty
comfortable with it, even though I remermber ccmmenting that
that was probably the fastest 2 hours we spent in the whole

flight. The alinement went well, The stars were good.

It was interesting to me that the star angle difference with
the gravity vector was somewhat more than it had been with

two stars.
Same; .03 and .04, scmething like that.
Here it is. Plus 08 here.

Oh, yes; the first one was, That was a gravity vector. I'm
talking about the star angle difference down hexre at NOUN (5.
It was somewhat larger than two stars, That one surprised me

a little Dit.
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Lift=-0ff, All the checkouts of the systems went very well,

We powered up as advertised.

We were really pressing now, with not much extra time, We had
a change on angles here for the rendezvous radar that they

voiced up real time,
Which didn't help us any, I guess,

There's a question there. Why'd they come up with them real

time?
I think it was probsably because of the orbital changes.

Could be. I guess our antenna drifted. We can talk about
that when we get to the ascent portion. The checklist locked
all right., The switch settings éll worked, I remember it
being very busy throughout the time line, but we were never
behind. We were just sbout 5 minutes all the way. We had
time to get everything stowed properly. Then, we got down to

lift-off.

I thought the battery management during the surface went Jjust
as planned, I was surprised it worked as smoothly es it did,
because before the flight they said they were going to call me

on real time and tell us when to switech the batteries.

8aCONFIDENTAY L
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You did that Just as per checklist all the way through.

Yes, but I usually asked them if they were ready for it. They
always salid yes, do it per checklist, It worked out real well,
real smooth. We checked in with Al two or three times there on

the surface,

Two times. Once each day. That worked pretty well., It was
obvious' they were keeping him informed of what we were doing.
We knew pretty well what he was doing, so that played pretty

well,

Did we mention that we ran out of food there in the LM? We

could have used s little more food.
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11.0 C8M CIRCUMLUNAR OPERATTONS

My impression of the operations of the spacecraft was oune of
complete confidence in the equipment on board. Things worked
very smoothly, and I didn’t have to keep an eye on all the
gages all the time. There was very little noise on board. The
only things I recall hearing are the suit compressors, I ran
them most of the time with the three sets of suit hoses out and
screens on the return, so the sult compressor nolise was there.
Alsc, T could hear a pump operating in Lhe service module;
which T assumed was the water glycol pump. Those are about

the only two continuous noises that I had during the lunar

orbit operations.

The rest of the spacecraft ran just beautifully the whole time.
The fuel cells ran without a problem. In fact, everything ran
Just beautifully, and I really had no concern for the operation
of the spacecraft during the lunar orbit operations. The only
things that were off-nominal, of course, were the burns — the
circularization burn and the plane change burn, where we had
the problem with the 8PS main A pilot valve circult breaker.

L made both of those burns on a single bank and they were
nominal, except for that particular circult breaker belng left

out.
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Havigotion was ohoubt as 26 was o trans unar ccast ang up Lo
and after thal peirt of the flight. The gulidance system wag

very tizntn., 1 rever had any vrovlem gelting z star pair.
Whoethers T owas deing a slow UB3 rate maneuver or waether 1 was

irersis:.  FPLYPs worked vory well.

-

I auili nad the problem with thoe sextant. FEven aon the back

plde of tne double umbra, Lac sextant was very Al filcult te

to ldentify constellations and o ldentify the stars.
e attenuation ir the sexsant was really much more thar T nad
anticlipalad. cotld loox cubt a window znd see the star flela
very clearly. I fact, LU was much brighter than 1 cxpecled
1 oto bhe.  fhere were so orany stars in she field of vliew out
the winiow Lzat, In a way, it was = little difficult to Zind a

constellation ard te find the navigatlion stars. Bat through

the zextant, cniy the very brighiesst stars came tarcugn., [ was

able Lo identify the stars after a while, after I was used to

it

trne star putlern, and I did fhe =) ipcments just abgat the szme

place ooy nine,

o

Iven wibtnh Lne 1ignt attentuation througn the telescopoe, ths
gulderce system was oo Light that every —ime I did a 752, 1
coudd lock tnrough Lhe Lelescope and grossly identify wiere T
was 1 the sky.  “her when U locked in the gsextant, there would

seoa shar rigat in the middle of Lhe sextant cvery tire. L
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maintained its orientation beautifully the whole time. The

drift rates were very low.

The only thing, I guess, that I'd want to comment on concerning
navigation, and that in regards the Flight Plan, is that, when
we did an Option 1 recorientation, for example, to the plane-
change attitude, there was no place in the Flight Plan to write
the gyro tofquing angles for the second P52. Of course, each
of thesge is doné with an Option 3 realinement for drift reasons,
and those gyro torquing angles are recorded. But then, when
you do the Option 1 to go to the new orientation, there'’s no
place in the Flight Plan fto record those. I guess there may
not be any valid reason to keep those gyrc torguing angles,
Possibly the ground doesn't need them, but I wag in the habit

of writing down the gyro torquing angles, and when I got to

the Option 1, I did just this. I recorded them in a blank
place in the Flight Plan. I feel that we might consider putting
those in the Flight Plan, because they are some indication as

to how the coarse aline works.

This reminds me that, on each of the recrientations, I used a
coarse-aline option in P52, and in each case, the coarse aline
was good enough to put the star in the sextant, except for one
instance on the way back home when we went to entry orientation.

The star was Jjust outside the field of view of the sextant, and

|
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I nad Lo look for it a Llittle bit. However, the coarse aline
worked very woell,  In almost every case, it put 1he star witaln

nalf a degree of tne center of the sextant.

Fext item ls LK zcgaisition. After the P24, after the cirnu-
larizzlion mancuver, the next pass over tne landing site was a
L¥ acguisilicn vass. It was made on REV-IS, and that all went
very we.l. The pad was scnl up, I went to the attitude, znd
taere were no vroblems with any of that. Zverything weat nom-
inally. As I came over tne landing site, I saw the LM shadow
very cleariy, and once T had identified the shadow, then T

cou.d &:50 see tne LM in the sextant. [ watched the LM until

T ﬁas newr nadir, untll I was zlmost to ICA, and then T tock

out tne visual map, the 1 te 25 000 scale, in the CS¥ Tunar
Lendmark Map Book, and marxed the spot where T saw the L.

That wasz B .95 and 5.5, in the Lunzr Landmark Bogk. One more
commens or: the LM acquisition, and, again, it's & comment that's

-

boen made before oa landmark tracking.

Orce vLhie LM was spotled,
there was no nroblem at all tracking with the opties. Cf

courso, at thnfs time, T was in a 6J0-mile cirocular in OFB rate,

and the were very 1ow. But even at the low altitudes,
Liere was no trouble tracking any landmark that you selected
with the opiles, in eliner OHB rate cor Zanertial held., '1Thae

aztiecs were very smocoth in tracking and very vpositive. As long

as the trunnion angle iz great enougn sco that you don't go

v+ CONFIDER




WORDEN
(CONT'D)

through or clese to zero trunnion angle, any landmark you pick

is fairly easy to track.

The next item is update pad and alinements. I've already
covered the alinements. I used the update pads In the Flight
Plan almost exclusively. As a matter of fact, the whole lunar
operation was oriented toward using just the Flight Plan for
all updates and for all information that went back and forth
from myself to the ground, and I found that worked very con-
veniently. I checked things off in the Flight Plan as we.went
and wrote all of the corrections and changes in the Flight
Plan. This meant that I only had one bock to go to all the

time, and it did work very conveniently for me.

Next item is mass spectrometer dgployment. At the first part
of the lunar orbit activities, the mass spectrometer was de-
ployed and retracted almost as I had anticipated, knowing the
approximate times the boom should take to deploy and retract.
Those times came out very close. Only along towards the end of
the lunar-orbit gctivities did I start to see those times wvary-
ing. In fact, at one point, the mass spectrometer failed to
retract. T never did get a gray indication., I turned it off,
turned the retract mechanism off, and extended and retracted
the mass spectrometer in short bursts, cycling it until I got

8 gray indication. This meant that the mass spectrometer was

SR



WORDEY very closc Lo belng fully retracted, but yet something was
! I’""‘-['\""" 1 ) 1
L))

anlding 15 f'rom the fiaal revraclion, Looking in the Flignt
Plan, T aoticed that ths Tirat time I gaw a problem with the

mass soocslrometer boom was ab approximalely 119 hours ana

2C minules in the light, when 1 got ne reotract on the mass
spee boom. &t thet time, I had retracted the voom and walted
sporoxirately 2-1/2 minutes and then started watching the talxk-
vacs, expectiag it to go gray so Lhal T ecould turn the switon
of?, Tnstood of going gray, it went to a half tarber poleog

the gray shutter in the talikbhack drcpped zvout halfway, and it

stayed thers. T cycled i1t to extend three or four times, mayve

(828
ot
[
by
i
[
[»;
[
ot

Tursts ¢l 5 or seconds, and tnen to retract. Ana af
tne thira cycle, the talzbazck went gray, indicating that it nad

fully rotracted.

I ouzkt to olarify the oporaticn of the talkback, On all the
extensions, tne Lalabeck was full barber pole until the boom
was extonded, at walch time it went gray. Un the rewraclian,
Ltowas full parber pols until the nbminal time for full retran-

ticn had elaps at wialoh time the talkback went Lo hali?

varver pole.  Trat was the conly tLime, con Shat last ©it of the
rotraction, whon bhere was anytaing anusual about lac operazion

of' the talkpack.

VCONFIDENIgL
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Did you ever notice a half barber pole in later retractions?

We never heard anything more about it.

Yes. On each succeeding retraction, after that first one, the
mass spec toom operated exactly inhne same way. I always got

the half barber pole. After L4 or 5 cycles, for a considerable
amount of time at least, I could always get the gray indica-
tior. Along towsrds the end, 1t finally got to the point where
I neverhcould get full retraction on the mass spec boom. In
fact, during the EVA, we had cycled the boom to extend ana
retract on the short cycles several times. I never cculd get

a gray, and when I looked at it during the EVA, the cover was
tilted about 30 degrees on the hinge, and the guide pins in the
mass spec were Jjust barely coming through the guide slots. It
wag on the guide rails, but the pins weren't fully extended

through the guide sliots.

The next item is bistatic radar test. That was all nominal.
There were no problems with that. It'was a P20 iype maneuver,
which was conducted during one complete front-side pass; I
think twe times. That was done all as per Flight Plan with no

problems.

Sclar corona photos: they were done as per Flight Plan.
There were no problems with any of the solar corona passes.

Everything worked very well, except that — I should make =z

SRR



WORIZN comment at tnis polnt — that <he sclar corona phetography was

(CONT'T)
dorne using a countdown clock on the DBKY, which I called up by
asing P30 and loading the Tegtart time into the computer, in
P30, and ther leiting the computer keep tracx of the time for
me. Al this time, there was no lighting in the LEZ for the
mission event timer, aad sclar corona photography reguired that
the lights ir the spacecraft be turned low. Because of the
light problem in the LEB, the rheostats that adjust the inte-
gral and numeric slidings were taped in the position that they
were in when we had the problem with the AC, This meant that
the DBXY in the LEB was at a aigher intensity than I would have
liked for the solor corcna photography. There was considerable
lizht inside the spacecraft as a result of the lighiing in the
DSXY and the LZB. T turned all of the ctner lights out and
moniteored the DSKY in the LEEB to do the sclar ccrona pheotogra-

phy and all of the other low-light-level photography.

Anptner corment on the use of 230 for the timing of some of

these trings in fliight, and that is that, after I had used P3

C.

-+

for 2 whlle to time the events, I was called by the ground and
teld rot to use P30 so extensively, because I interrupted the
irtegration of the state vectcr in PZC, which meant that the
orbital-rate attitude was varying and was actually drifting

outside the limits that we required for flight.

RCODIFIDER
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My recommendation is that we somehow devise a way of monitoring
time on the DSKY, since it's a very convenient way of doing
that partiéular thing. The digital event timer on the main
pénel is too far away, and it's unusable for that type of ac-
tivity. It means that the DSKY is really the simple solution,
if we can somehow load the computer to count down to a time

and then to count minus time to zero and then count plus time,

so that’ these activities can be monitored.

Next item is the UV photos, I think all of the UV photos.went
as per Flight Plan and went on schedule. There were no prob-
lems with the UV photography. Most of the UV photography was
done when all three of us were on board. Jim handled all of

that. I read the checklist, and it worked very well.

Window number 5 was covered with a Lexan shield, which acted
as an ultfaviolet filter for those portions of the flight when
we weren't taking ultraviolet pictures out that window. Be-
cause of the distortion and the poor optical quality of the
Lexan, pictures would have been greatly degra&ed if they had
been taken through the Lexan shield. 'here were some portions
in the Flight Plan where it called for the Lexan shield to be
removed for visual or for orbital-science photography, which
was not ultraviolet photography. At some portions in the

Flight Plan, where some of that photography was being done,
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the Lexan shield was Lleft off the window for periocds greater
than the time prescribed in the ¥light Plan. 1 observed no
effects from any ultraviolet radiastion. 1 don't believe

there's snything that was observed after filight either.

The lunar libration photography was performed using the 35-mm
camera with the very high speed black ané white film. The
camera was mounted in window number &, the right-hand rendcz-
vous window, through a shield that was placed in front of the
window 1o screen any interior lighting from the lens of the
camera. I always had to take considerable time and patience
to put the lens in the slot in the opening in that flilter to
make sure that I got & good field of view in the camera, The
filter or the shield really didn't seem to fit as well as [
thought it should. So it took me a little bit more time to
make sure that the shield was around the lens and the lens was
in the window properly. Once that was done, I found the 3%-mm
camera very easy to use, and all of the low-light-~level photog-
raphy was done as per the Flight Plan. We had just the right
amnount of the film. There was some earthshine also taken with
that film, on MAG T, and the other low-light-level photograrphy
was done as per.Flight Plan with no problem. Once again, I
used the DSKY in the lower equipment bay as a clock and turned

the other lights in the spacecraft out.

v CONFDEN L
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The orbital science photography, for the most part, went as

ver the Flight Plan. There wore s few instances where some
other activities were scheduled real Lime whicn interfered with
orbital photograpky, and in thogse places, tiac photograrhy was
not accomplished. In the Flight Plan, ihe orbital rvhotograpny
was almost invariably strip photography, with the camera being
held in the window and pictures taken at some prescribed inter-
val, such as 15 seconds or 20 seconds. 4Yhose at 20 scconds
were done with the intervalometer, arnd those at the other times

were done Just by counting on the clock.

In alrost every case of orbital photegrapny, the ground site
had been analyzed preflight, so that T knew what the targets
were. In flight, ratner than just take pletures looking
straight out the window, I concentrated on taking pictures of
the sites that we are interested in. That worked in almost
every case. Inere were several strips of photograpny taken
from Crisium to Serenitatis. I think there were five sirips
scheduled to cover some of the Luner Crbiter pnotos tnat were
of very poor quality. We got all of those, except one striop,
which was replaced real time by scme other activity. I don't
see it in the fiight right now, tut, as I recall, there was
cne strip that we didn't get. The rest of the orbital photog-
raphy all went pretiy much as planned. I had no difficulties.

The targets of opportunity, I found fzirly easy to handie, as
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far as the camera settings were concerned. The camera settings
vwere both on the Fullerton wheel and on the lunar orbit monitor
charts. T found that all very -—— fairly straightforward and
eésy to accomplish.

Monitoring lunar activity: There was amplie opportunity for me
to observe the lynar surface from the spacecraft. There were

B Ome periods specifically set aside to do nothing but that.
During pericds of SIM bay operation, 1 had ample Opportunity

to look at the surface. T found no problems with that.

Wext is SIM bay daily cperations. T want to talk first about
the Flight Plan. 1 found that the Flight Plan for the solo
portlon of the operation in lunar orbit worked quite well. I
think that the only reason that it worked well is because there
were very few updates to the Flight Plan during that period of
time, The S1M bay operation is a monitoring operation as much
as anything else. It got to be rather difficult at times to
keep track of the times and to do thiﬁgs at the times presceribed
in the Tlight Plan. - To do that meant that full attention had

to be devoted to just keeping track of the time and switching
the instruments on and off at the proper times. One thing that
was used in flight was that the ground would give me a 30-second
or a l-minute warning on when to do some particular switching,

and that seemed to work quite well, because, as I was off doing

¥ CONFIDENT et



WORTEN
(conr'n)

something else, doing a visual sighting or coperating something
vlse in the spacccraft, the 30-second warning gave me ample
time to get to the SIM bay station and accomplish the things

tﬁat had to be done. I found that & great deal of my time was

spent iIn monitoring the SIM bay operation, in getting all of

the experiments running, In deploying and retracting booms and

the mapring camera.

nssentially, tic pasic instruments in the SIM bay were started
in the morning after first getting up. They operated ratﬁer
independently all day long, except for some changes in the
gamma ray and some changes in the mass spectrometer, in the
gains and that sort of thing. Most of the time in the SIK bay
was devoted toc operating the camecras, and that's wnere the
clock watching was most important. Thne SIM bay operation is a
very complicated operation. We attempted to simplify it with
the Flight Plan that we used. The plan was to use the checklist
as an operational gulde and to use the Flight Plan only as an
event guide., This meant that, when thc cvent was about te
cceur, you go to the systems checklist and perform that partic-
ular function, such as extending the boom and operating tke
experiment. I found it rather unwieldy to do. It left you
witn a feeling that you weren't really aware of what that

instrurent was doing with respect to the rest of the STIM bay.
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Rach operation was an individual operation, and a lot of the

5IM bay activity had to be done roughly at the same time.

For my own use, an integrated flight plan or an integrated
gwiteh list, such as we had in the Flight Plan, was most effi-
clent for me to use when I was by myself. We did have some
real-time updating during flight when thére were three of ug
inside the spacecraft. We did use the checklist for some of
those portions of the operation. Those operations worked about
as well as the operations where we used nothing but the Flight
Plan. IiL's a personal preference on my part that everything
appear in the Flight Plan., It does pose problems I you have

a iot of real-time changes, berause It takes a great deal of

Lime to write the changes down in the Flight Plan.

I found that my biggest single problem with the operation of
the 5IM bay was in not being continuously aware of the state

of the varicus experiments in the SIM bay. The only indicators
on board are the talkbacks associated with each of the instru-
ments,  In both the stowed position and the operate position,
those talkbacks are always gray. You really have no way on
beard of identifying the mode of cperation of each of the in-
struments without golng back and referring to the Flight Plan
and knowing that you've performed the functions on the ¥light

Plan as prescribed. This caused some confusion at times when

GONFIDEN g,
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we had real-time updating, because then, the SIM bay got in a
nonstandard configuration with respect to the Flight Plan. It
was very difficult, without a lot of discussion from the
gfound, to determine the mode of each of the instruments and
what had to be done at the next step. It would be & great help
if there were some indication on board of the mode that each

ingtrument was in 2t the time.

A comment about the solo portion of the Flight Plan, with re-
spect to the amount of activity involved. That portion of the
Flight Plan was not too crowded. Outside of monitoring the
spacecraft and doing the visual sitings, my main function was
to monitor the SIM bay. I found that that all worked ocut okay
and that there was no undue amount of work asscciated with it,
It was just time consuming, and so much of the operation in-
volved sequential switching and monitoring of the clock. As
far as the time was concerned — the work load was concerned -——

I found it not to be excessive.

A comment on the Flight Plan, in generzl., Something that

should be factored in carefully inte the Flight Plan, partic-
ularly during the solo portion, is the fact that it takes longer
to do things in flight than you'd anticipate, For instance, %o
eat a meal seems to take me considerably longer than I had

thought would be required before flight. Invariably, there



11-1¢

WORORR
{CoRT D)

t CONFIDEM:

were things t¢ do right in the middle of an eat period wnich
toock your gLLentlon away Trom that part of the flight and cx-
wended the eat pericd considerably from tnat shown in the
Fiight Pigr.  The same thing wags true of the exercise pericds.
Z tried to get the exercise during those periods whoen 2t was
called out in tae *light FPhan, but ageing there were talngs
thut auad to be dire zlmost inevitably during the cxercisc peri-
ads.  Every offort should be made in keeping those periods

free {rom any other activity, and sufficient time should be
allowed for tncse tnings in flight, so that you can get thenm
dona, get tnem out of the way, and geol the spacecraft cieaned
e again before you gel back into the working part ol the Flight
Flar.. That would ray great dividends in the crderliness with
which the 31M tay operacion is conducted, not having te inter-
sperse that cperation with the genceral housekeeping operaticns

that have <o ke done on beoard.

Tel rme now talk sbous thne individual experiments. Most of the
experiments operated just as we had planned nreflight, =znd
there's nothing to say accut them. The maoping camera worxs

Jast as 1 had expeeted 1% to work. I kept track of the extend

b

and reLraczt times, and everything was nominal until the very

=

end ot Sne Tlight, when the mappling camera falled to retract.

It just stopped, and 1t looked to me during *the EVA that it was

J

Tully extended. I leocked arcund to see if there was aryihing

\CONFIDENTHigk
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WORDEN that had jammed it or anything that could have interfered with
{CONT'D)
the mapping camera to cause it to stay extended, such as the
covers being Jammed against the side of the mapping camera. I
could find no evidence of any of that happening, any Jamming

at all from an external source causing the mapping camera to

fail to_retract.

The X-ray, laser altimeter, gamma ray, and alphsa particle ex-
periments all worked as per the Flight Plan. The laser altim-
eter apparently was failing somewhat in flight, but it didn't
affect the Flight Plan and didn't change the Flight Plan, ex-
cept for a few real-time changes, as concerned the laser altim-

eter itself.

The mass spectrometer was the most troublesome, in a way. The
experiment itself apparently worked well, but the boom failed
to retract'properly. That starte@ almost from the very begin-
ning of the lunar orbit operations, in that the mass spectrom-
eter would not retract properly. I.think I've already covered

that previously.

The gegenschein calibration photos went as planned, and as I
cbmmented beforé, the lights inside the spacecraft were pri-
marily from the lower equipment bay. There was some afterglow
in the flcocodlights, and I taped the floodlight above the right-

hand rendezvous window to reduce the light from that source.

g



11-18

WORDHK
{(CORT'D)

$ CONFIDENS3aug

The zodiacal light arnd the gegenscheln were zbout the szme,
In that the cxperirents went as we prograrmed them preflight.

“hey wonb as scheduled with ne problems.

General pactogravhy within the spacecraft: I had inserted in
the Filight Plan at the beginning of each dey’'s aciivity those
magazinés that would ve required for that day's activities.
That workcd very well in helvping me crganise the photograpny
for tac day. I used cne of the fabric contalners ust to the
left of the side hatch as a storage pin for the magazines and
for the cameras when I wasn't actually using them. Trat worked
very well, becausc, with tne center couch oubt, I was standing
in & position which was very accessible to that particular
compartment and te windew 5 and windew # and to the side hatch
for taking the pictures. It was'very convenient and worked

very woell,

“he rlzne change was a nceminsl burn, except for the single-banz
vortion of the turn, this belng an off-nomiral condition. Tne
plane change went as pianned. Realinement wes very simple ana
worked wery well. There were no prcblems zssociated with 1t.
lesiduals on that burn were 2/10 ft/sec, which was the trim

lower 1Timit., 2o that bturn was neot trimmed.

A corment on the plane change, and 1t applies to cther maneuvers

that have Lo be dene, parsicularly seclo. Sufficient time should

"
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be allowed before those maneuvers to get the SIM bay operation
cleaned up and ready for an SPS maneuver. I didn't notice any
particular-bind in the timing of getting the SIM bay powered
down for the plane change. Of course, the SIM bay wasn't in
operation for the circularizstion burn. For the plane change,
I powered down the S5IM bay approximately 15 minutes before the
burn. If at all possible, that time probably should be.ex—
tended a little longer before the burn just to allow time for
any anomalies that might arise before the plane-change burn.
Although, in this case, I had no problems. I do recall think-
ing at the time that it would have been nice to have had a

little more time there.

Communications during lunar orbit operations were very gocod.
I don't recall having any problem getting the high gain locked
up at the times prescribed and that whole operation went very
smoothly. I manually switched the DSE after LOS and I don't
recall any case where the tape recorder wasn't already operat-
ing the way it should be; the way we had expected it on ground
command. 3o, that was merely a manual backup to a switching

action which had already been performed.

The rendezvous portion is next; maneuvering support lift-off.
We did the vhf check. That went well. Prior to the rendez-

vous, I was asked to do a P24 on the LM for the rendezvous



WOEDEN targeting. This was the result of an insufficlent time line
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in the 1M fo allcw them to do a P20 or a P22. I did the LM
wviszsual at about 170 hours and was never able to identify the
LR on the surface. Twe things [ think caused that particular
resualt. One wszs that the Sun angle was very high and thau
Lhere was nc discernzble shadew from the M, wnich helped me
on the flrst LM Gisual to recognize and locate the LM. The
gsecond was vecause ¢f the Sun angle, or at least I assume it
was because of the Sun angle, the landmark line-of-sight part
of the optics cast a very red or bright pinkish to red image
in the sextant, which was very difficult to see tarough o
actually Lock at the terrain, The landmark image Xept sweening
tnrough the sextant as 1 was looking at the landing site in the

sexbant. L was zso bright at times that T couldn't see the

oy

actual Image of the terraln. That also added somewhat to the
cenfusion, Maybe that can be explained in terms of the geometry
of the optizs and the particular Bun angle at the time. T
wasn't acle Lo pick up the LM and T don't feel that that was a

very sdccessful landmars Lracking pass.

1he rendezvous was a5 nominal as any rendezvous we ran in sim-—
ulations. We did kave some communicaticrs proplems on the rev
pricr to rendezvous sc that the rendezvous pads were read to
re by the ground =% A0S on the rendezvous rev., That all went

very smocthly with no problems. We did the vnf cheek and that
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worked okay. I did rotice after lift-off that it tock several
attempts to get the vhf ranging reset so that it would stay
iocked up. Once I got it locked up, it was about 136 miles.
I£ stayed locked up from then on. T thinx it broke lock only
once and I got the tracker light. From the LEE, all I could
gsee was a caution and warning light, a PGNS light. Whgn i
checked the DSKY on the main panel I determined that the
tracker light was on and then I knew, of course, that the vhf

had broken lock, So, I reset it and everything was fine.

I got the state vector of the LM and started looking for the
LM, but I couldn't find it. The LM was not in the sextant when
I started looking. I went to the telescope and could not

see the IM. I called in tc make sure that the rendezvous

light was on; that the beacon light was on and it was. About
that time I picked up a very faint flash in the telescope,
about 10 degrees away from the center of the telescope, and

I slewed the sextant cver to that point and picked up the LM.
The tracking from there cn went very nominally and, in fact,
ended up prior to TPI with 19 vhf and 18 sextant marks. The
solutions were very close on the recycle; the X and Y solutions
were Very close; and in the Z sclution I had about a L- or
5-ft/sec difference from the ILM. On the final comp, the

7 solution was within 1.6 ft/sec and X and Y were within a
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few tenths of a foot-per-geccnd difference. ZRendezvous was
very nominal and, as I sald before, was onc of the most nominal

that we've ever conducted.

I backxed up the TTT burn by meneuvering to attitude and follow-
ing the cue card for backup burns. I got all the systems on
line, except that T did not turn on the EMS and T did not turn
on the DELTA-V thrust ncrmai switches. I let it count down to
zerc at which time the LM did the burn ard nulled out the
residuals. I went on intc P76 and on into P35. The MINKEY
program worked without & fiaw during the whole rendezvous.

I never had & problert with it. It sequenced automatically

and everything worked Jjust as planned. During the first
midcourse correction, I had 11 vh? marks ané 18 sextant marxs
and the sclutions from the CMC and the LM had maybe 1-1/2 to

2 ft/sec difference. The LM exccuted the maneuver on their
soluticn, The TPF phase of the rendezvous was nominal. The
IM came tc within about a hundred feet of the command rmodule
and started stationkeeping. I ther did a VERBR U9 maneuver so
that somre SIM bay photograpny could be accomplished andéd went
back tc the docking attitude. After that the docking wes
nominally completed. There were no problems with any ol the
docking, The predocking checklist wes carried cut as listed

and I thought that the whcle thing went very smocthly.

v - CONFIDENT4g
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12.0 LIFT-OFF, RENDEZVOUS, AND DOCKING

The IM lift-off preps down to T-0 were nominal., The ignition
occurred automatically. The pitchover of the LM was very
smooth., The spacecraft seem to be more stable than we'd seen
in the simulator. The oscillations due to the PGNS fuel saving
program were somewhat lesg than I had expected. Everything
went smoothly and very slow. We had a great view of the rille
as we ;ent across. I thought the ascent was pretty nominal

all the way up. Do you remember the numbers?
They were very close to chart values.

I don't remember anything that led us to suspect a problen
during the ascent. When we attempted to get lockon with the
radar — we had previcusly been given different numbers for
setting the antenna — I pushed the circuit breaker in about
4L-1/2 minutes and didn't get a ldck, I waited until about
5-1/2 minutes and still had no indica@ion of signal strength
on the AGC. I slewed it up, down,-left, and right in high

for about 5 seconds in each direction. T received no response

on the AGC. I don't have an explanation for that.

I confirm that. On board the command module there was no

indication of the systems test meter that you'd locked on.

N
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Wo either nad an antenna drift or the numbers thney gave us
were lncorrect. T would suspecl the anteana drifted 1ike 1t

did on &poilo 1M, wnich iu wasa't supnosced to do.

cust prior to irnserlion woe received a call te trim the AGS
ratner thaxn the PGHE. This was semewnat of a surpriss, as we
had no indication uep tc that peint that there was anyihing
wrong with the 2?GES.  You cicsed the nterconnects at 500 and
that worked as advertised. Everytalng waz nominal wita

200 ft/sec o go. After automatic shuldown, we attempled =o
brim the AGS., T couldn't get the ¥X-axis Zess than 2 #</sec,
because it kept building. That was not urlike what we'd seen
in the simaiator on previous rongezvous. We did asg at some
point what caused that and I don't ever romemter getiing an
answer. 1t seem like the AGE continued te bulld 1ise it was
5till calculaving and still projecting the orbit to the in-
gertion parametcr. We terminzted trimming AGS at avout

2 M/gec, Ltrirmmed Y and Z, and irformed tne grourd. GShortly

thereafier they came up with a rno-tweasz call. It was pretty

quics. Wo confirmed comm with the cormard module zefore

1i7l-o7f. Groand naid Tthelr nand over and that was someshing

o

Sike 2 minutes pefeore iift-off. This waz 1i<tle leter than

i

wo'd ween used to in the simulaticns, and I thiak tazst was

because thie mountairs Dlocked thne VY,

¢ CONFIDEN]
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WORDEN Yes. T could hear you sporadically until just prior to lift-
of f, then you came in loud and clear. I could hear portions
of conversations up to that point, but it would keep breaking
up.

SCOTT I think that was due to the mountains. We had PIPA bias to load

before 1ift off, and T had some additional PIPA blas coming into

TPI. I guess we must had had a bad PIPA all the way.

Let's go ahead through the rendezvous navigation. We did-the.
automatic P20 to the track and the attitude and I got a visual
on the command medule with the COAS. The radar needles were
alined, the PGNS needles were a little off, and the AGS needles
were fairly well alined. The AGS really had a better vector
than the PGNS at that time. So with confirmation of good
angular data, we began to update the PGNS and the AGS auto-
matically. The PGNS had one NOUN 49 on the first mark. It

was a small one and I incorporated it. Then, we proceeded

to take marks automatically right up to the first recycle point.
We cleaned up the cockpit as per checklist, and everything
seemed nominal at that point. Can you remember anything up to

the first recycle, Jim?

IRWIN Just that the AGS warning light came on and we've already talked

about that.

SO
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I waited until I got a state vector from tne ground, and the
first thing I tried to do was get the VIF locked up, but it
wouldn't lock up. I guess I reset the VHF range four times
béfore it finally locked up. The first good solid range I
received was at 136 miles. That was a closer range than what
we normally saw in the simulators. I guess it was because of

the orbit that I was in st the time,

They told us — I'm not sure they told you — that we were

going to have an off-nominal trajectory. Did you know that?

I recall them saying that the rendezvous was going to be off
nominal because of the orbit that I was in, I was expecting
something a 1little bit different. When you called and con-

firmed the 136f miles, I believed the VHF and started taking

marks.

You locked up before we got insertion. On the way up, in
spite of the fact that we had no radar, you gave us the VHF

range, we checked tne PGNS and the AGS, and they all agreed.
That's right.

Tney all agreed, so we got that confirmation before insertion.

¢ CONFIDEMTGL
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That was Just before insertion. It was a little later than

we'd seen in simulations.

I :kept trying to get the radar locked up. Did you proceed on

your tracking schedule sas plenned, Al?

I did. I received the state vector and went into MIN Key,
called up P34, and lcaded the TPI time. Then, I let the CSM
do an automatic maneuver back to the tracking ettitude, I
looked into the sextant and I didn't see anything. I looked
inte the telescope and I didn't see anything, but there was
5ti11 gome sunlight shafting into the telescope. It was still
pretty bright out there, s¢o I couldn't see anything. When we
finally got into darkness, I'd estimate 12 to 15 degrees from
the center of the telescope, I picked up a flash out of the
corner of my eye. I manually drove the telescope over to that
point and bicked you up in the sextant. You came in loud and
clear in the sextant. The light was really bright. I asked
you sbout your tracking light about that time and you said
that you had it turned on and you could see it flashing. You

could tell that it was on.

That is one of the things you csn see from the left window.

You can see the light flashing on the hand rests. Jim couldn't

. \
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SC0TT see 1t on the right side because there was nothing feor it to
(Ccom L)
refiect on, but vou can definitely tell the lighv is worxing

cn thne lef<. That means you didn't see us until we got iLnta

darkness.

WORDEN That's vight., I didn't see ycu until you got into darkness,
I had two large NCUN 49s and afiter thst everything was right

down tiac line., T had 18 optics marks and 19 VHF marks until

TZT.

SCOTT Let's discuss the recycle first. How many marks did you have

wnen you went through the recycle?

WORDRN I had seven maris when we did the recycle.
SC2TT ceven of each?
WORDEN I had nine VHFs and seven optics. In simulstions, I always

did the recycle when I got seven optics merks and acceot what-

ever YVHF marks I have at the time.

SCOTT wWe did a recycle when we had 15 marks., Chere had been some
Giscussica prior Lo the flignt on the comparative values at
tne recycle point. We nave the ground seolution, the PGNS, the

AGS, and your solution for TPI. Jim, why don't you give them
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for reference. I think we expected to see a falr disparity in

the Z—axis.and we did., This confirmed the preflight data,
Do you want me to read them into the tape?

Yes,

The PGNS final was plus T0.3 plus 5,9 and minus 17.7.

Jdim, give the recycle first.

Okay. PGNS on the recycle was plus 70.6, plus 5.9, and
minus 16.9. CMC on the recycle was minus 69.4, minus 6.2,
end plus 12.0. The AGS sclution that I have written down was
thé solution right at insertion; it was plus 67.5, minus 6.4,

and minus 30.%.
Did you have one at that recycle point?
I didn't write it down for that point.

How about that ground solution? What was the first one that

they gave us?
The ground solution was plus 66.3, plus 7.8, and minus 31.2.

The reason I wanted to put that in there 1s we're the only

ones that have some of these solutions. 8o at least the trends
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SCOTT from all of these were the same. We knew at preflight that we
(CONT'L)
were going. to be within three sigma. It was comforting, because
tnere were some preity big deltas. The ground had told us that
oﬁr TP1 would be somewhat different from the nominal, even to
the extent that we wouldn't have to piteh all the way around.
We would not have to do the YAW-ROLL maneuver put we would
preak radar lock; I think their first cut on their solution
was a little off, because their subsequent TPI and ours led

ug into an almost nominal TPI. We could see this trend coming

as we were doing everything nominasl, just as planned.

IRWIE The recycle gave me a warm feeling. We knew beforehand that
we would see some differences in the Z-axis, but I think iv
gave me a good feeling that the X and Y components were almoss

nominal., I felt we had geod solutions going then.

SCOTT fter the recycle, we continued to take automatic updates.

Could yocu see us all the way in from there?

WOXDEK Yes. Once I picked you up and had you in the sextant, I never

leost you again.

SCOTZT As soon as you went irnto darkness, I lost you wvisually. I had
a very small reflected image on the crder of a second magnitude

star before we went intc darkness. As soon as you went into

wCONFDENLAS
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darkness, I lost you. I know your light was on because I saw
it again at about 18 miles. A1l the way into TPI, I had no
visual. I'Was glad we had confirmed the radar and the PGNS
béfore we got into darkness because your light did not give

us much. Did you add any manual updates tc the AGS, Jim?

Not until the end of TPI.

It was all automatic into TPI. We got down to the final count
point, and you gave us a call, Al, on your final comm point;
and we proceeded after 26 marks, which was about 9 minutes.

If we had one more mark, we would have passed 8 minutes. We
came up with everybody's final solution, and that is one I

know the ground does not have, Why don't you read those, Jim?

_ Final solution for TPI. PGHNS was plus 70.3, plus 5.9, and

minus 17.7. The AGS was plus 70.4, plus 5.9, and minus 19.1.

The CMC was minus 69.1, minus 6.1, plus 16.1. Dave, these
are negative values for 7, and nominal was plus; so we knew

the Z values were still quite a way.off from nominal.
Did the ground give us a second solution?

Yés, they chenged the Z to a minus 19.0, which is what the

AGS came up with.
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This pulled everything together, and I think our only differ-
ence was in 4. That was much, much less than the acceptable
deltas in the burn rules, so we accepted the PGNS solution and
péssed it to Al. We then proceeded into the nominal procedures
for the burn. We made a 3-second sutomatic burn using the APS.
We had the prescribed 10-second ullage, and everything went
nominally. We héd an overburn of 4.3 ft/sec. We had somewhat

of an oVerburn in Z, toco.

We did have to trim out X for about 4 ft/sec and a little bit
out of Z. You had plus 0.2, plus 0.2, and a minus 0.4 when
we finished trimming. At that point, we proceeded to go into
P3§ and pasced the data down. We started the burn and began
taking marks again. Did you have any trouble plcking us up

after the burn after you had Lloaded your P767

No, I did not have any trouble picking you up. We were close
enough then so that there was no problem seeing the light in
the telescope. You were out of the sextant field of view on
the first marks that I tock, and so I had to go to the tele-
scope. There was no problem at that point. The range was

close encugh so .that I could see the light without any problemnm.

Here are the pretrim residuals on TPI, minus 4.6, some small
number out of plane which I did not write down, and a minus 4.2.

That is pretrim and that put us in a 64.2 by 38.2 orbit.

v CONFIDEMTML
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SOTT We proceeded into the solution for midcourse 2. We got a few
marks to get the trackling going, and I rolled pack arcund to
a8 heads up. Did you go automatic all the way or did you add

some manual marks in there?

IEWIN “hat was & combination. I went automatic for range, and
manual for range rete to make sure I had encugh. And the
PGNS, of course, went automatic. I guess you got your pre-

scribed number of marks.

WORDEN The program MCC-1 had nine VHF and 10 optices marks.

sCoTT T think we had eight in the PGN3, or something like that.
IRWIN -In AGS, we had eight and seven.
SCOTT Okay, that would add up. At 12 minutes after TPI, we all

proceeded and I gave Allen the call. He asked for a call in
the PRO and the final comm so we would be synched. We were
3 seconds diffecrence in time break whick I think is exactly
right because we got a 3-seccond burﬁ and we came up with the

first midecourse scluticn. Do you want me to read those off?

IRWIE Yes,
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PGHNE minus 1.1, 0O, and minus 1.1; CSM plus 1.%, minus .2,

plus 1.%9; and AGS minus 1.5, 0, and minus 3.0. At thal point,
it locked like the CBM and the AGE were bolh trending towards
a-higher mideourse than the PGNS; but since we were on the PCHS
and it was apparently running all right, we accepled the PGHS
solution and burned it. HYow, did we get’ a PIPA bilas update

pricr to TPI?

Apparently, we did. T wrote it down right here. 14/52 and a
14/56 whicn looked like we had some sort of PIPA problem still
with the PGNS3. It was not a problem, but with the bilas chang-

ing like that, there was something different.

We burned the PGS solution and pressed on into midcourse 2.

T might add that the first time I saw the command module was
prior to midcourse 1 at about 18 miles, and I could see the
CoM light very dimly. I guess we all proceeded for final

comp at the same time for mideoourse 2. Do you wanl to read
those numbers, Jim? They were a little bit larger, indicating
that we might have had a betier sclution had we burned the CSM
or AGH at mlidcourse 1. This sort of indicates the PGNS was a

little behind on the solution.

Solutions mideourse 2: PGNS minus 0.8, plus 0.6, minus 2,63
C8M plus 2.8, minus 0.3, plus 6.2; AGS minus 1.L, plus 0.3,

and minus 4.1,

CONFIDENG@L
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Al, did you get a previous set of marks between MCC-1 and 27

Yes, in faect the best set of marks I had probably was hetween

midcourse 1 and midcourse 2. I had 11 VHF and 18 optics marks.

Wow! That's good. I have 10, I think, on the PGNS and Jim

had —
Coming in to midcourse 2, I had seven and seven.

Did you do manual there, too? That sort of says that PGNS is
in the ball park, and they are all generally in the same
direction and have the same trends; but the PGNS is not giving
quite as heavy a sclution from midcourse 2 as the other two.
Nevertheless, wé were within the bounds and we burned the PGS
and proceeded on into TPF., T guess you could see us all right

after we popped into daylight.

Yes, after MCC 2 and we got back into daylight, I tracked

you in the sextant visuslly the whole way.
Then you must have seen us in daylight prior to midcourse 27
Yes.

We saw you in the daylight 211 the way in., The ground told us

that we would probably approach somewhat off nominal and that
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we would be almest horizontzl during 177, wonichk we were.

"_
L1

Ly

we approached thne braking, we came tnrough the {irst gate at
avpout 25 t/sec, and cur “inal sclution in PGS had given us

a TPF of 25 “t/scey so tant cughl to mateh very well. There

was no braking ot the 6000-foot mars., At ithe 30C3-foob narz,

brzked down to 20 ft/sec. At 1500 fect, as I was coming back

b
I

Lo 10 “t/sec, T noviced T had a visual line of signt rate up

and left. Tae radar needles were not giving me any indfcation,

50 1 choecked o maxe sure we werce on low mode on Lho needles,

-

and we wore. If anything, the verticzl needle was dispiaced

Just a Little bit to the right.

1 could see by our attitude ln Lhe ball tnat we were coming
in out of planc., We nad some cut-cf-plare correction at the
teginring ol the TPI. Wnat was surprisirg was thst I 1ad to

stars making corrections up and left In a tignhs deadband

attilude hold to keer the CCAS on the cormand module. The

radar necdles were aot giving me any incgication of cuit-of-nlanc

rates — line-of-slghs rates. T guess T don't understand shat
one rigat now. T ode mot know why we are zstting that, but to
maintain tne C¥ Tixed Inertialiy, T zave a falr amount of up
and Jeft thrustiing as we came into the breking attitule., I

came into the firal staticonkeeping positien. Wnen vwe got to
T # k] H o
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stationkeeping, did you have anything on the braking? I guess

that was sort of a nominal thing.

Well, that was all pretty nominal. The only thing I recall
was that, starting at about TPF, I went to attitude hold to
watch the line-of-sight rates. As far as I was concerned, you

had g rate slightly up, with respect to what I was seeing.
Yes, you could see some line-of-sight rates.

In fact, you ended up a little high on me when we finally.gbt
intec docking, and I had to do a pitch maneuver. I do not re-
call now how far it was, but it was maybe 5 degrees to get the
COAS back on the line of sight. You were a little bit high

with respect to my attitude hold at the time.

Your attitude hold and cur attitude hold ought to be showing
our line—of-sight rates if they are holding right. We ended
up out of plane in attitude. We were about 20 degrees off the

proper axis attitude when we got on. station.

You maneuvered to the S5IM bay attitude, and the ground called
us to take a look at the V/H sensor on the pan camera and to
take some pictufes. I thought your maneuver worked out very
well. We put ourselves in a tight deadband attitude hold and

just watched you maneuver around and we ended up looking right

- 4
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at the SIM bay. We took a look, and I could not see anything
wrong with you V/H sensor, although I have to admit neither Jim
nor I knew exactly what to look for, It was there and wasn't
obscured. The next little funny occurred when you maneuvered

back to your original attitude, which I assume you did.

Wo, that is where the confusion existed in that attitude, When
we were at the first stationkeeping attitude, I did not check
that against the Flight Plan to make sure the gimbal angles were
all the same. I did the pitch-around maneuver for S5IM bay
photography per Flight Plan and just put the numbers in from

the Flight Plan. Then when T did the maneuver back, I went back
inte the Flight Plan attitude and that is where the difference

in that position was.

I could not figure that one out because we ended up peinting
at you eyeball to eyeball and d4id a maneuver over and a man-

euver back and we were not pointing at you any more.
That is right.

That is because you went back to a different attitude. You
started from TPF attitude and you went back to the Flight Plan

attitude.

Right.
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That was no problem because we just mareuvered arcund there
facing you and then we set ourselves up for the docking by the
checklist procedure. We pitched down and yawed left, and it
léoked to me like that put you in a good position for the
docking. T could see out the overhead window, and it all seemed

to line up. Why don't you go through the docking part?

Docking, except for one thing, I guess, was completely nominal
all the way dowﬁ the line, I went right through the predocking
checklist, and you got lined up. I got lined up on target and
closed on you. I think maybe the closing rate was & little

bit low. I think it would have been better if I had had a
liftle faster closing rate. I guess maybe I was about 0.1 ft/sec
when I came in — maybe even a little legs than that. There
was no problem with the control. I felt it was pretty smooth
all the way in; but when we made first contact, the probe did
not slide right in the drogue as T had sort of expected it
would, so I thrusted a little hit more after contact before we
finally got it all the way. That ié a note to make, While
docking with a light ascent stage like that, the closing rate
really should be a littler higher; and it probably wouwld work

better if it were a little higher.

LT I!ll!'lllll
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I could see cut of the top window, and it looked to me like
you wewre coming very slowly. You got the barber peles and
pulled us in, and uiere was no questlon when we got hard dock.
I.turﬂed 21" the mecde control switches. You tock over tac

attitude holding and we vrocesdsd to do the power down angd

transfer stufl.

We plotted curselves on the relative moiion plot several times.
During the post TFPL period, we wore somewhat low and forward.
We might nove expecied thal tecause of their call we would end

up rougaly in a heorizontal plane at TPF.

Yes, we did get a call that we could not uge the chart soluiion

for “FI.

That is because we were that far off nominal, so we did net
even check 1t.  Oh yes, and another thing. When we went to
TPT atsitude (even “hough we were still well witnin radar
coverage woen we raneuvered to the atuitude) st she completion
of the maneuver whern the spacecraft stopped and went Inte the
attitude hold, the radar broke off ust frem the impulse of
whe stop in the atiitude 2cld. 'That surprisced me. It stayed
off until we reselecled P35 after Lhe TP maneuver., T was

surprized tc sce it breax off Just with that Litile jar.
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WORDEN The postdocking sequence went very smoothly. We had no prob-
lems getting the stuff transferred back and forth, Right after
docking when we were trying toc transfer some of this stuff, we
were faced with a SIM experiment prep cue card and a lot of
SIM bey activity. It really confused things because I was
trying to do the SIM bay operation and you were trying to talk
to me through the tunnel. Our coordination, I thought, was
hampered quite = bit by the fact that the SIM bay was being
fired up at the time, That is at least one point in the
Flight Plan where maybe we should not be fooling with the S5IM
bay. It is the same as before PDI when we finally eliminated
the SIM bay acitivty because there were too many other things

going on.

SCOTT Actually, that is an absolute requirement because when we got
docked with you, we were depending on you tc take care of all
that stuff. Everytime I looked in the tunnel, you were down
in the LEB or somewhere doing 5IM bay stuff, I kept having
to say, "Hey, Al, how about a hand?" I think that really
compromised the operations. ZEven though we had an extra rev
to get transferred, we had more gear to transfer and one less
man to really help us do it. In the future, you ought to take

that period of time and just terminate everything to get all

GOTE—
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SCaTT that stuff transferred, because with all those rocks and
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everything, that Lz = pretty good job.
WORDEN T don't think we had any extra time, cven though we had more

time in the ¥light Plan before LM Jjettison. I don't think we

had any extra time.

THWIN No, I think it would hawve been mica bhelier if we had had about
3 revz, We could have dore it comfortably arnd checked every-

thing cut.

e Or if we had had AL free. You would nave Lelped. You were
leading in the LM, bul I was golng up into the tunnel; arnd

everyiime I went Irto the command mcdule, he was down fiddling

with the SIM bay.

WORDEN It was cenfusing in the command module because you have a
probe and = drogue all floating around in the command module,

vou are trying Lo transfer equipment back and forth, and you're

n

Lrying 1o do a SIM bay operation at the same time, It 73 Just

“co darn much.

ScoTT Yez, and we had to get everytaing configured for the burn, too.
The next interesiing point was when we got ready to Jettiscrn
T

the TM., This is where we ran intc a 1ittle confusicn, zc T

wrote dowrn that night what we had geen. I would like to ao a

-CONFID Eitliy)
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quick summsry of what I wrote down. We ran the hatch check

as per the checklist. I.was doing some stowage in the command
module, ard the DELTA-P when we finished with the hetch was
about 3.5. We left it for a while and went over to configure
for the pressure integrity check, Abbut that time, the ground
wanted to know the DELTA-P, I checked the IM/CM DELTA-P, and
it was 2, I called and asked them 1f that wasn't a little low,
They said they thought it was a little low and that they wanted
more than that. Somehow, we got some oxygen in the tunnel.

The first thought Jim had was that the IM dump valve was cpen
and we were dumping oxyger into the tunnel. We checked the
ground, and they confirmed that the IM pressure — T really
den't know how we got that extra pressure — did not indicate
any leak in the tunnel, We went back and checked the seals on
btoth hatches, which we should have done earlier, T think we
waited too long to do this because it was a simple thing to do.
With two of us in the tunnel, it was easy. We pulled bvoth
hatcheg cut, and I ran my hands around both seals. I felt
nothing, but had there been scomething in one of the seals, it
could have blown put or drifted out when the hatch was opened.

Al, you locked at the command module hatch seal.

We pulled the hatch down intc the center couch, and Jim and 1

both went over the seals on that hatch as carefully as we
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WORDEN cculd., We found only one very, very minute nick in the rubber-
(COrZ'D)
ived seal portion of it.

ZEWIN I think that was a manufacturing bubtle.

WORDEN It wasn't even o nick in the seal, and we could znot find any-

thing on the hatch at all.

SCOITT We puat the hatch back in. I might add at this point that we
were tr&ing to go very slowly and very carefully, because we
knew that everybody on the ground was tired., We were tired,
and we wunted Lo muake sure everything was done exactly right.
We did not want to blow 1t at this iime. In the process of
getting the pressure integrity check on the suits the first
time around, we could not get the zult pressure above 6. We
nad a leak scmewhere, and I guess oim ecalled it. The Zirs:
idea ne had was the LCE connector. 3efore thal, we all checked
our helmets and glcves, and everything looked geood. The first
thought was to put one of those LTG plugs in the suit — the
interior, inside plug, Jim undid my suit, reached in, dis-
connected the LCE, and put the little plug in. You did verify

tnat the TLCG was locked,
IRWZY Yes, it was locked.

520TT You ptt the plug in and locked it. During this process, every-

body tock their helmets and gioves off, We figured it was going
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to teke us a while, T guess we thought we were going to have
to unsuit., We all suited up again to try the integrity check,
and it worked fine. So whether it was somebody's glove or
helmet or the LCGC I don'™ really know. We were a little sur-
prised that it might have been the LCG. That was the only
thing we could think of at the time that was not firmly
attached. Everybody checked their connectors and plugs. I
might add that my restraintg were pretty dingy at that time,
We =11 had dirt on those things. They were getting a little
tough to work, That was prior to the hatch operation. After
the hateh operstion, we ran another pressure integrity check
on our suits. We had good flow for about 5 seconds — less
than 1 psi. Then it came down to about 6 or 7. That took
sbout 5 seconds. The ground called and seid, "You have a goocd
pressure integrity check. Press on."_ Then the pressure went
back up to 1 psi which violated our onboard l5-seconds regquire-
ment., We decided that was not a good pressure integrity check,
rechecked all the helmets and gloves, and found one glove
unlocked, We locked the glove and ran a fourth pressure
integrity check; That one worked just fine, We finally
reached the point where everybedy vwas satisfed with the hatech
seals and the suit integrity. The Jettlson went with a bang
and worked as advertised. You could see the IM drifting out

your window. D2id you ever run the SEP burn in the simulator?

SElE
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Yes, I did the SEP burn in the simuletor per the Flight Plar,
We did that the last day. Tf we had been at the right atli-
tudes, it would have worked the same in flight. 3By the time
we did the Jettison, we were in a &ifferent place, and there
was scme confusion sboul which direction to meke the SEF buwrn,
We needed to get some words on that, because T was confused

then as to which direction e go.

Yes, thé <hirg that was somewhat confusing was that the LV was

right suraight cut the front window, and vart of the burn was

directly <oward the TM. There again, we thought, let's be

careful and not blow it here =zt the las®t minute. It dié rost

loox too good. T guess that is why we got iato the confusion
o

factor, 0Our concern was to be sure that we made a good SEP

ML eUVET,

I reca’l getting a csll from the grouand, saying barn the -num-
pers as the S47 pad called, When we were at that atuitude

ard we called up P4l to do that, in body axis, that turns inso
a burn wnich was directly at and atove the M, That's whern we

decided thar we had best get this straightened cut.

T gucss we could have made that one, and you could have made
sure that we did rot hit by deMly maneuvering around the L,
It just didn't look right. Subsequently the ground figured

it 211 out, and we got a 2 foot ver sccond retro, which was
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a nice burn. It gave us a warm feeling, and then we all went

to bed.

I thought the second call was a little bit confusing, too,

The second call we received from the ground sald, "We want

you to burn retrograde behind the LM. Get behind the LM and
burn retrograde trailing." We were way out in front of the
IM at the time, and it would really have been a major maneuver
to get éround behind the IM at that point. 8o, there was sonme
confusion by the ground as to what our positions were in the

orbit at that time,
You could see the LM for quite a while afterwards.
T watched the LM until we got busy doing other things.

The vacuun cleaner worked pretty good I thought. We brought
the vacuum cleaner over to the IM and just turned it on and
let it run. It did a pretty good job of clearing the dust

out. We were pretty dirty.

The vacuum cleaner is a big bulky plece of geer, we were all
surprised at how effective it wag in flight. It really worked

out well.

1 thought it did, too., We stowed the CDR and IMP suits in

the L~shaped bag, tc get the dirt out of the cabin,

gEEP——
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We left Al's suit cut because of the bpulk., Al's suit was
still clean. We put Lhe filter or the czbin fans and turned
Lhe ecabin fans on, We already Salzxed about the foreign objecs
in the cabin fan which we heard pericdically. Wicen the cabin
fan was running witn thaet rilier, L thought It dig an oxcellent
Job of cleanirg the cabin. You could sure see the particulate

matter floating arcund Laere after we finished witn the transfer.

When we got up the next morning, the cabir was ag ¢lean as it

was before the injtial separzticon.

The hign gairn antenna was working well., We might talk about
the rext couple of days. I started with the 5IM bay operations,
Wo might comment that with the updates we were gettiing tc the
Flight Plan, the 37Y bay ocoperations kept us very busy for

tnose last few days, There was rezlly no time to =it around

ard gaze oui the window at the scenery., Somebody was always

)

on “he SI¥M bey. 7 thirk we were late on a number of items on
“ne BIM bay. That was nrimarily because we wore trying to ged
other thirgs done, We did net reallze wnet ccncentrated
atlention was reguired to the Flight Zlan in crder to keep up
with 8.M bay. We were trying to give Al a break, because he
had bkeen hustling for sc long with the S1M bay. We Iinally

decided that the best thing to do was to let AL do the 5IM bay.

& CONFIDENg.



WORDEN That's right. TI'd Jike to make another comment about the SIM
bay. One of the comments I made was the fact that you never
know what the configuration of the SIM bay is. I think that's
particularly true with the three of us in the CM and =all of us
cverating the SIM bay. We never knew.if the booms were in or
out, whether the experiments were on or off, and just what was
going on In the 5IM bay. I think that added to some of the

confusion.

SCOTT That's right. And in retrospect, it seems to me the best plan,
with three people in the CM rurning the SIM bay, is te assign
one man Lo de nothing but SIX bay operations. Let him con-
centrate 100 percent on SIM bay, and tne cther two pecple can
do the stowage, cleanup, and fix the meals. With three trying
to run the SIM bay, I'm sure we all weren't very well

coordinated.

WORDEN I ked scme FMlight Plan photography to de, and you hed decided
at tke time that you and Jim would run the SIM bay and let
me take the pictures. You had tc switch that arcound a iittle
it to get the rest of the things done. 1 think that the

SIM bay reguires one man's complete attention,

2COTT When you get Lo eat and cleanup periods, ycu need to turn zhe
Sim bay off ard forget it. It was forever making us inefficient

in our eating and housekeeping. You would get half way through
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SCOTT preparation of a bag of food and you would have to do some-
(CONT'D)
thing on the 5IM bay, which means you didn't do either thing
well., You need to ¢ptimize that SIM bay operation such that
when ycu get to an eat pericd, cor an exercise period, or a
presleep pericd, everything is off and you can concentrate cn
the housekeeping task, You took the lunar photography, wa
tock some lunar photography, and everybody enjoyed the wview.
You had the general science part well in hand. I thought the
view was spectacular. Every time we came arcund the corner and

had ancother chance to lock at the surface, I saw something

entirely new and different.

WORDEN It was interesting too, from my standpoint, I'd been there
for guite a while just locking at the surface go by while you
were on the surface., I did the plane change at €6 hours before
rendezvous, and I never had a chance to look at the ground
track from the time T did the plahe change until after we all
got together in the command module. It was completely new
terrain to me, too. We were all sitting there locking at

something very new.

SCOTT The terminator is the most interesting part, by far. You can
see o much., It is just spectacular. I saw something at
Hadley as we went over that was surprising., It's a continua-

tion of the rille into the mountains. As you looked cut, it

¥ - CONFIDENhigy
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was guite cobvious that Hadley Eille was much longer than we
had thought before the flight, from the Orbiter photos and the

maps, It goes right into the mountains.
Tnere is a parallel riille there toco.

Yes, I think you took scme 250s of that,
Yes, the pictures ocught to show some of that.

The last twe days were not at ail slow days. They were

vretty fast, with all we had to do.

Zverything that I said yesterday applies to when the three
of us were in the CM. I think that the Commander and the LMP
should get invelved a 1little bit more in the SIM bay operation

before flight.

Yes, I think that's probably a good idea. Once things settle
down, I think people can put more time on the 5IM bay, since

it is a very useful operation.

I had cne session in the simuwlator, at the car leot, that was
very good. I agree, I could probably have had more time.
You nrouvably commented cn the temperaiure increase cn the
front-side. It seems that it got notter and hotter., It got

up to sbout 83 degrees.
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I didn't make ary specific comment on that, Jim, tecause I
had neen briefed preflight to expeet this., That Is something
that has teen pretty general on all the flights — thet the
temperatures wvary like thas. A4s a matser of fact, on the
radialor ocutlet termeratures, tne upper Limls was raised to
take Tanat intec account, so thal we wouldn't have to oring thae
evarorators on. 7That has been a pretty standard operation In

the last few flights, zc [ did not make a specific comment.

Yeg, 1 think 7 remerber nesaring that, tco, It was just that
Jim and I were sort cof surprised at the cabir temperature

being that warm.

We were kiand of surprised, because there we were sitting or the
lunar surface and thermal conditions were warmer there, and

L

1t was gomTortable on the surfuace.

“he cavin temporatlure on the surface was very cemfertable.
cust perfect, I Tnink., Then we got up In the command module and

1u was a listle warm.

There Is a differcnce in the ccoling, though, in the heat

Lransfer.

“"here sncould not be that much difference.

¥ CONFIDEMigL
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Because we were using all the radiators, and you were using

the evaporator,

TEI. The pads and the updates and everything were timely for
TEI. We reviewed all the procedures for the SPS relstive to
the short in the switch, and the ground gave us one new update,
I think, procedurally, as far as the shutdown technigque on

TET. We did a single bank burn, the Bank B burn for the shaping
burn, aﬁd that worked very well. The subsatellite came out as
advertised. It appeared to be working very well., 1 think the
movies will pretty well show them how 1t works. It looked

quite stable. The TEI preps went very well, Just like the rest
of the 8PS maneuvers., Attitude was right. T really do noct

have any comments on TEl, other than the burn status report
which we read down to the ground. Looked like a good, straight-

forward, smooth burn, to me.
Yes, sir. It was very smooth.

The residuals were a little larger than IOI, but it turned
out that it was probably a pretty good burn, since we didn't
get any midcourses until we got down to midecourse T. How

about the PUGS, Jim?

IR
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I had to operate it in MIN to keep it in the green band., 1
Jjust put it in MIN DECREASE once, and left it there., It

stayed stable.

That got us cut of lunar orbit. Then we turned around to take
a look at the Moon, and that was one of the nicest views we

had the whole trip - knowing that we werc on the way home, and
getting to see all the terminators from the Mcon, We made a
nunber éf comments, that we recorded, on what we saw., Tt was
guite obvious that we were going straight up. You could see
the results of the burn immediately. 'There was no question
that we had a significant change in. our veloecity. That gets

us on the return leg.

& CONFID St
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Systems-wise we had no significaent problems on the way oack.
We got a little leak out of our chlorination port cne time.
We tightened 1t up again and it was fine. ZEverything else work-

ed very well. NAVIGATION —— you might comment on your P23s.

We tried to follow the no-comm schedule on the P23s, and there
were some periods where we couldn't follow that because of some
other things going on. But, I felt faat the on - the - job
training on the way out was very veluable, because when we
suarted those P23s on the way home, I had a pretty good feeling
for what had to be done and how to handle that whele prograrn.
Even after the first set of P23s, we had a pretty good feeling

about the computation of the onbosard state vector because the

ground called up and said that they weren't going to update our

state vector because cur vector was almost as good as theirs,
I naven't szeen the numbers on the P23z yet, but I think the
reason the P23s worked out as well as they did was the fact
that I'd done considerable work at MIT on their simulator
practicing P23s, That made a great Zeal cf difference to me.
I hed a much better understanding of which norizon to lock for
and mark orn and of how to maneuver the spacecraft with minimum

impulse, which can be xind of triexy.
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Especilally with a light spacecraft.

Bspecially with light spacecraft. It is really responsive to
even minimum impulse. The system of doing the P23s, the maneu-
vering that we did, and the procedures for going through the
Fe3s worked even smoother in flight than it ever had in the

simlator.

The overall concept of how the state vectors were updated and
continued on board worked very well, It was obvious that we
kept our onboard state vector comparable to the ground state
vector all the time. There was no question that we could have
completed the navigation on board and made a very acceptable,

if not precise, reentry with an onboard vector all the way.
Yes. 1 definitely had that feeling.

The PUC worked as advertised, the same as it 4id on the way

out. There wasn't any problem there.

O more comment avout the F23s before we leave that area, The
Earth: was o very thin crescent when we did the P23s on the way
Lacx home, We had sceme discussion preflight about taking marks
toward the limb of the erescent on the Earth., You don't want
to get ocut too far on the limb. All the stars that were picked

wiare pretty muich in the center of the crescent. 1 never had

W ONFIDENTIm
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WORDEHN any problem locating the horizon working on that part of the
(CONT'D)
crescent or taking those marks which kind of surprised me.

It's a lot easier than I thought it would be.

On boom retraction and deplioyment, we could see both of the
booms from window 5. As far as the problem we had with the

mass spec retracticn, I talked about that.

SCOTT Consumables seemed to be going alcong very well, We were well
up on everything. We had no mideourse correctioms until MCC-7
and that was in RCS. T think the DAP loads worked out very
well. Your alinements seemed to work very well., You had no

problem with the PTC as any time during alinement.

WORDEN I was really quite surprised, with all those alinements., There
were several pericds where we went a considerable amount of
time between alinements. When I did a P52 and an alinement,
logking into the sextant, it was still very hard to_verify the
stars in the telescope on the way back home., We'd look into
the sextant, and the star would be right in the center of the
sextant. That really surprised me that it maintained its

alinement that well for that long a period.

SCOTT We ought to discuss the CSM EVA with some detail., First, on

the night after TEI, Al started configuring the cabin,

SOy
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stowage-wisre, so that we'd be set up for the EVA. T think he

put at least 2 hours into configuring the cabin the night before.

Yes. There was a lot of detall stuffi, like putting things in-
to the EVA bag, getting the purge valve out, and getting a lot
of the little stuff out of the stowage containers. We tled
the rock bags up to the sides of the spacecraft, rather than
tying them down on top of the lockers., That way we could get
in and out. QBRearranging the stowage was Xind of the detail

part of some of the EVA prep that we did the night before.

The point is that when we got into the EVA day — when we got
up tha! morning for the EVA — the cabin was already in good
shape. Everything was set up so that we could proceed into
the EVA prep according to the checklist with a minimunm amount
of shuffling. At the ocutset, I'd like to say that the check-
list was excellent. The procedures ran very smoothly. I don't
think anything was out of order. We had a very complete set
of provedures overall. Everything got done according o the
book, and 1t was very good. The conly problem was time. We
got up that morning and we nad a few SIM bay things to do. Al
had some P23s to do, and a3 soon as he finished nis PP3s, we
started into the checklist and the portion calied "Cabin Frep

for EVA." We started that at 237:30 g.e.t. It's really called
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in the Flight Plan to start at 239:30, so we started 2 hours
early in the cabin prep for EVA., We went through every step
line-by-lire <o make sure it all got done. It flowed very
smoothly with no hitches, and 1t just tock a Little time to
get everything dcne. We ended up just sbout on time for the
pressure integrity checks. That means that 1t took us almost
2 hours longer than preflight plarning. We were very hapoy
that we ‘had started esrly. We were glad that we had Al con-
figure the cabin the rnight before to take care of the little
details. I think it will pay off if you get started early on
tae EVA, because it really takes a lot of itime meking sure

that you get everything done.

Most thirgs you do on board take a little Zorger than you would

. expect them to preflight. That's because you take a little

bit more care with what you're doing in flight. You do it much
more methodically than you do preflight. That was particularly
true of the EVA prep. We went through the checklist very care-
fully, very methodically, and we never rushed at any time. It

flowed very smoothly but a little slower than we anticipated.

Which I think was good in that case, because it was the first
time through for that EVA. It was nice to heve a comfortable

time pad zll the way through. We knew we had a good time pad

SR
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all the way through., so perhaps we were not operating at max-
imum efficiency relative to time. We were taking our time

because we knew we had the pad.

Hatch cpening ocecurred sbout 5 minutes after the planned hatch
opening. The integrity checks went very well. The procedures
played just exactly as they were lald out in the checklist and
Just 1like we'wve seen them in the chamber, I'm glad we ran
those cﬁamber runs because that helped us, Jim and I, to under-

stand what you were dolng with your equipment.

I think so, too. We were all well prepared for the EVA. There
was a lot of discussion about cracking the side hatch valve to
maintain the cabin pressure during the EVA prepr. That's par-
ticularly true when I was flowing throuvgh the umbilical. I
thought that operaticn worked very well. I didn't see any
problem at all with opening the side hatch valve just a little

vit to relieve the cablin pressure.
Except that it was eagier for me to do it tnen it was for you.
That's right.

My tether was too short. I would have had real difficulity if

I had really tried to change the MAG on the sequence camera.

FONFIDENTY.
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As it turned ocut, I thought T pushed the button. I did push
the button on the seguence camersa, but apparently it did not

drive.

We depressed the cabin, got 2ll the integrity checks, and

everything worked fine.

Once we got the side hatch open, from that point to the time
we closed the hatceh, the whole operation went almost exactly
as it had in preflight training, both in the zero-g asirplane
and the Water Immersion Facility, I don't recall anything
during the EVA that I thought was off-nominal. As a matter of
fact, it was so much like preflight, that I really had no
enxieties sbout the EVA at gll. The whole thing went Just as
smooth as it could. The mapping ceamera was in the FULL EXTEND
position. That was expected at the time, since we had some
trouble retracting the mapping cemera up to that point. But
we practiced gll that, and it was.no problem. It was just as
we practiced. That's the key to the whole thing -— good solid
practice before flight, Be well prepared for what's going to
be out there and for the kind of body moticns that are required

to get back into the SIM bey and into the foot restraints.

I opened the hatch. After getting the hatch open, the first

thing I did wes take the TV and the DAC and mount them on the

k.
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bracket in the hatch. fre amtch didn't get fully operned the
Pirst time. Waer I got part way out, I guess you opened the
hatch the rest of the way so that the camera was pointing
down along the SIM bay. I just went osutside the hatch, grabbed
whne Mirst nandrail, and positioned mysel? just cutsides the
katca until Jim get in the hateh to observe and to wsatch the
umbilizcal. I went hand-over-hand down the SIM bay and to the
ieft arcund the mapping camera. I just floated myself over
the mapping camera ingtead of going sround 1% down inte the
SZM bay. I put ry feet in the foot restraints and just stocd
there for a minute, resting and locking at the SIM bay, and

waiting for Jim to get himself vositioned in the natch.

Ag far as the casselte operation, the van camera went just as

I had anticipated it would go. I puiled tne metallic cover
off the pan camers and released it. Then, I pualied tne fabric
cover cff. The force that it <ook to pull otk of those covVers
off was just as I nad exypected and remerbered from preflignt.

Ta

It was the

[va)

ame cperation. I puiled *he pin on the pan camers
cassette, tethered myself +to it, and pulled the release handie.
Tt came out even easier than I nad exzectsi. Tne mass of the
pan camera cassette was a little bit more than I had expected,
but it was nc problem handling it. I just very carefully

drifted it bacx towards the nateh, keeping rmy hand on the

SN FIDENTrASR



WORDEX hgnale sng maneuvering myself back., 1 did release it at one
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time, because © hed to use bota hands to manecuver ryself cver
the mapping camera, But I didrn't release it clear tc the end
of the tether. I Just et go for a minute, repcsitioned my-

sell, and then grabbed it wlith thne handle agairn. I thougnt

that wenti very swmoothly.

The transfer back thrcougn the hatch went ‘ust as we'd dore
vefore, toe. 1 narded the pan camera cassette pack in through
the matelh.  You tethered it and then reisased my tether. That

was pretty much as we'd dore before; rno provlems there.

SConlL I put it down in the LEB and it stayecd. I left it on the

tether and It never got in your way. No problem.

WORDENW After that, I turned ercund and went vack cut ir the foot re-
straints. I don’'t recall now wnether I looxed at the mass
spectrometer hetween camera Tilm cassettes or whether I did
that befeore. T <hink It was between the pan camera cassette
and the pulling of the mapping camera casseite when I leaned
ir and looxed at the mass spectromester e sce 12 T could de-

werrine why 1t hac not fully retracted.

Tne Inconel cover on the mass specgtromnster was cocked about
30 degrees from the closed position. 1 reached cover and

grabbed the cover and moved it a little bit. It's a fairly
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WORDEN
(CONT'D)

on either side., It's held down by some pins at the release
end of the cover, 7T had to twist it & little bit and pull it
a lot harder than I had anticipated to release it from the
flanges on the side. But, it did come off all right; there
was no problem. The fabric cover underneath got hung up on

on corner. The fabric has a rubber slot that it fits into
around the edges, and it's almost an airtight seal. That
rubber-slotted flange hung up in one corner, and I had to pull
it three or four times before I got it released. After that,

everything was Just as I had anticipated.

I tethered the mapping camera cassette, released it, and it was
a very easy operstion after that. I brought it back into the
hatch, as we had practiced preflight. When I got the mepping
camerg back to Jim in the hatch and he took it, I asked the
ground if there was anything else that needed to be locked in
the 5IM bay. There ensued some discussion about looking at the
mapping camera to see if we could determine what caused the
mapping camera to stay in the EXTEND position. I think the
concern at the time was that the laser-altimeter mapping-camera
contamination cover was binding against the side — foreing it
to stay in the EXTEND position. I went back out and locked,
and there was about 3/4ths of an inch to maybe 1 inch clearance

between the cover and the mapping camera itself. From that, I

]
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conciuded thsl Lho cover nadr't aryilning to do with it. I
icoxed undeorneatlt the mapping carers, and T locked around all
of Lhe edges to see 1 therc was something binding, maybe scme-

era. Hverything

2

thing that had lodged a’cngside the mupping cs
looked clear to me. There was nothing Lthat was impinging cn
the mapping careras ot all. The steilar shield was still out,
but of ecgurse, il would be with the zamera extended. At that
polrt, it was mavhe 12 to 15 inches away from the ZIM bay mold
line. 8o, there was nothing I <culd tzli from there that would

any 1ight on why the mapring camera did rot retract,

£

zhe

After leocking at tnat, T went bacs in the hatca, pulled she
gquick release on the TV camers bracket, wnich we had decided
to do preflight. Rather than releasing the handle itself, we

N

vulied vhe Marmon clemp, releasing tne pole. T sent the pole
in the ngich, backed inlc tke haten ryself, and pulied the
Faten closzed. T thought thet went very cuasy. It Sock hardly
any force st all to close the hatchk., It cperated very smocthly
and very freely. T pulled it rignt dowrn fto Lie polnt where 1t

was clesed. A& ccuple of puxns on the handle, and tne Zatches
wore over and of?. It was very simple creration.

Your PCV flow dld not in any way hinder {tne hatch closing.
That's ri

ant,

U CONFIDENT™Y.
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He buildup of pressure inside.

—

didn't notice anything as far as the aatch was concerned.

It was =z simple coperation.

The ©

s

essure equalization wvelve was cpen.
Tnat's right. The equalization valve was open.
The repress went nominally, with no problem.

In true zero-g 1t was really much essier than it had been even
in the zero-g airplane. I thinz there's some rotaticn that
you get in the zero-g sirpiane that dees effect your motions

a little bit. True zero-g 1s just much essier. If you can do
it in a zero-g alirplane and in the Water Irmmersion Facility,

in fiight it is easy.

The nex%t order of busiress was tc make sure the ccontaminated
gloves and articles were cleaned énd stowed In a separate bag.
We ended up with two sets of EV gloves, cne set of IV gloves,
a purge vaive, the washcloths, and the tethers in the contam-
inated bag, which we so marked. We doffed the suits and put
all three suits in the L-shaped bag by taking out the center
coucl, stuffirg them in there, and then putting the center
coucn back down on it., It seemed To work pretty well., We got

all three of them in.

G |
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A comment on tne cleanup. One of the things that hed to be
done, ufter we got The sulss of? and we got straightenesd
arcund, was To stow Tne casseties. Before we stowed them,
thoere was some Lapling thal had to be done on the casseties —
taping up the slits and Suping up the openling in the mepring

camera casscette woaere the two nslves of the shkel? joined. The

"Loestlex at all tc
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cnly surrrise I got wuas thu

thne manning

almost like a Christmas present toe keer the tape on that slc
Tmere's g rubberized coating cn Shoe outseide of the mapping

camers casszbtie Lhat jast wouldan't adhere 4o the tape.

We rust have used at least 100 wyards of tape. That gets us
down to the rest of tne TEI activitlies. | think <the ZIM bsy
operations were nrelty much stardard by trat time, with no
unusua: things that I ean remember. Can you think of anything

ir the 5IM bay that was really unusual on the way baca?

Ka, cxoept that we realdy scermez to nave a lot of SIM bay
activity cn the way mack. That was beoczuse of scme of the
X-ray experiments thal were udded tc the Flight Plarn. T think
on the 37M bay operation on the way home —— with us rotating
the cperation in tae 1M bay — we were 54111 in the position

4+

where we didn't always anow what was going on with “he SIM bay

SONFIDENTIL



WORDEN We didn't glways know what the configuretion was. At that
(cewz'n)
voint, it really wasn't any problem, and the ground was very

good sbout giving us reminders on those things,

SC0TT I guess that kept us busy. There wasn't time on the way back
to sit arcund and lock out the window and reflect avcut it all,
because we were dcing someihing almost 2ll the time. I think
the housekeeping Kept us up against the wall because every
night wﬁen we finished an eat period, we had con the order of
20 minutes to start the rest pericd. During that 20 minutes,
we had to get inte PTC, clean up the SIM kay, chicrinate the
water, sometimes dump, get our hammocks out, give a crew

status repeort, record consumebles, cycle the d_ fans, and often,

2
change the canister. That taxes & lot of time. I think 20 min-
utes isn't encugh to do a&ll thet. We sort c¢f bit into our rest

period every =night, and I thirk there's lust no wey around it.

I don't think it hurt us any.

Cleaning the screens was srothner thing we were doing cuite
often. Especially post-lunar-orbit activities, when we had
all the dirt. We had to get around and clean those screens

at least daily. We'd lost, somehow, twe of them. One or two?

IRWIK Une.
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20T We Sook netting off tne LCUG and pulb It over the return hoge
cn the suit clroeulit and wraopped T with fape — made car own

Little sercen. This scemed to worx pretty good.

WORLMY She cabin fan fiiter is cn the outpus =ide of the zavin Juns.
We notlced, on tne way nomo, that the Inlet fo the csbln Tans
seermed to be the thing thal was collecting all the aust and
the airt., That's like a raegister in =z home; it's jusl a rnetal
gri’l. .There geemed to be a lot of dusd and particles col-
leciing arourd whnat, and we coldld sce it on some of the nard-

ware Inside that metal

TEWIN It was an inner prill. There was sn inner griil there that
seered to bo collecting 2 lct of dust ang debris, and we
coutdn's gobt to that. I don't recsll ceeling anything in the

cablin fan Zlter. It didn't scem to te collecting anything,

beocaune overvthing seemed to ce collesting on the return line,
o El k]

o A

SC0NT Tes,  We locked In the catin fan filter, and we tock 1t off

on tho inside.

WORZER That's r»ignt, wund 14 locxed prewty clean Lo rme. It Jjust sur-

prised me Lhal we had a cavin fan filter toere,

SCOT™ We did another Zight-flash experiment on the wey aome, ard I

don't think we talked about the cne cn the way ouat. That was

CONFIDENTS®_
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{CONT'D)

IRWIN

SCOTT

IRWIN

SCOTT

noticeably different, in that we saw fewer flashes. 811 of
did, on the way back, when we got closer to the earth. We
commented on tape during the flight on whal we saw. They
should have that data. Jim and T commented that we did see
flashes on the surface. T thought the response was a sur-

prised one at that. We could both see them every night.
Yes. I did one solo light-flash experiment during lunar orbit.

We did the lunar eclipse photography and the TV. The ground
had & fairly gecod picture of that for a while, until it got

too bright.

I thought the TV interrupted that at an incpportune time. It
came right in the middle of lunar eclipse photography, although

I think we probably got all the pictures required,

That's right. We had the nighttime requirements, and 250 re-
quirements, and then the TV requirements on top of that. It
was a pretty big shuffle there at the end of the press con-
ference to make sure we got it. The priority was to get the
photographs and then, if we could, get the TV. But, it ended
up T was doing the 250 and Al was doing the night, so I did
the TV out my window Tor a while and then passed it to you,

out your window, s¢ we could work it in between the photos.

SN
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2 den't recsll ary plans pricr to that time to ook at the

cinar eclipse with the TV, ! think That wap sometning thst

got added at Lhe time.
I tairk wo got tne photos all »lgat.

At tre tire, we really thought 1t wowd e nlce if wo couzd
keen the TW going and take the pleiures tos. o we re—luggled
a Llitile wit, zand I thinx we found thet we could get 1u gll

dore withoul any trouble.

EATTEG, ReSTIXG, ZXBKRCISE, and COMFORY. We contirnved eating
and started running cut of fecod, aoxcept lor bmcon sjuares,
which we never managed %o run out of. Iverybody did 2 [ittle
exercise on the wgy nome. As we gol closer to the Zarth, we

feurnd that the cabin got ceoler and cooler. 1 den't know what

tnat's assgeiated with, ©ut the Zaszt rnight was ¢uite cool.

@
£

fis @ matiter of fact, T remewber the comment that the cabin s

down to LE dogrees on the last right,

Yes. It owas preity chilly.
1t was Trevty cool.
But, the =l ecwping btags and coveralls and CWis were adeguste

to feer us warm enough. IDLIGHT PLAL UPDATES. There were a

lEONFIDErm
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ict of Mlight Plan updates. Then we get ready for ENTRY. The
orocedures for entry al. went very smootnhly. WwWe did the firal
mideourse mareuver number 7. It was an RCS burn, S fecet per
second., Tt didrn't complicate the time line in any manner. We
kad a1l <he entry stowage dene, elmest ail of 11 done, the day
before ertry. On entry day, we found ourselves with an awfui
lot of time cn our kards, which I think was 2 good idea.
Everything was cincned down tigntly, srné I thought the ground
vretty much agreed with whnere we put everything. I thought
they had a fairly good handle on cur stowage locations, and

we stowed ‘ust exactly likxe we nad it or the stowage map. Our
comrmert going into the entry was, "Gee, we've never nad this
rch sime ir a simulation befcre." We sat tnere and ccasted

a_ong,

£1]1 the everts flowed very smootnly, and there was plenty of

time between everls to get set up for the next cne.
Yez, that was very comfortable.

We got reasdy Yo do the next-to-the-last GDT aline — GBC to
ALINE and RCLL. T remembered that, in Zunar orvit when I last
alined the GDC, T nad to Jiggle the PUSH button ic get the
thirg to aline and roll a little bit. I mertioned that to you,
and ycu played with the button for a while and finally got it

to realine and roll.



WORDET That's right.

SCOT I tairk yvou'wve got s bad 50U SLIKY pushuatton ‘n tne spacecraft.

Tney cught to take & Toox at ihat.

WORDZL I'm glad vou Trought thel up, because there's sncother thing
about the GLT ALINE, too, thal surprised me a 1ittle bit,
partisculariy the “irzt time I did it. The GDC ALTHE pusnbotton
has two.detents, and you can push it to the first detent and
rothing nappens.  You have to push nerd on it. I fact,
erded dp using rmy tnurk because It tock sc much pressure to
push the button ir — to goel It ciear Lo the sccond detent and

T got the O0C ALIKE <o begin wita. Tren irn addition to taat,

we had the vrewlen with roll.

SCoT The alinements went very well pricr Lo re-entry. Btar caeck
was good. ALl the attitudes worked cut as planned. We went
through 211 the systems checks, and I can't rerember any

Jim?

anomaliez In thera. Can you

a
IRwTH Xo.

SCCIT Tou cnecked ovar all the systers per the checxzlist, You con-
figured tre camera. Wo dizcussed the fact that the checklist

sald tc te«e pictures of the chutes, and the Plight Plan s=zid

to taxke pislures cof tne firebgll and the chutes. There was

\CONFIDENTIS



SC2T some question In our mind concerning the setting of the camera.
{coyz'D)
I guess you got that squared awey. No pre-heat on the RCS.

We went into the SEP checklist, and that all worked well.
LRWIN The CM RCS check, prior to separation.

SCOTT We went through the CHK RCS5 check, end whern Al did the mirimum
impulse on the hand controller, none of us heard anything. We
heard tke propeliaat run througn the lines as expected. As I
had remembered from Apollic 9, we could hear very positive min-
imum impulses in the CM RC8., I was very surprised that when
Al ran around the stick we didn't near anything. I thought we
might have heard sclencids in scme cases. I was very surprised
tnat it wasn't =2 positive squirt ocut the CM RCS. We guizzed
the ground, and they confirmed they could see the sclenoids.
Then I realized that they had second thoughts about it and
decided that they couldn't really verify we had RCS. We were

tr

tainking along the same lires, too. We ought to do'something
else here before we go SEPARATE to confirm we've got CM RCS."
So, we had transferred SM, transferred back to CM RC3, and the
ground had suggested we try ACCZLERATION COMMAND — we were
about to reach the same conclusion — to get some good rates,

You put in an ACCEL COMMAND and checked both rings and got

some good solid rates. We cculd see the flashes then, Then



50077 aftor that, particularly sfter we sevarated, we could rear
I

(CORT'D)
the minirum irnulse and there was o '.'.]'JGS"E_.-\.)D. We kad ,»_-_OOCL,
L 2 ~ =

solld buarst on minimum impalze.

42}

=1

WORDET That's right. 1 thing we were all sarprised at whe ncl

. in owan gqulite different

leve]l whoen we Sirst ohs

"rom what woe neard in the simulator.

£

RGO Yoz, The simwdator i3 much Lco oud. Ixeept z2¥ier we got
sevarated zad you wore puising around iho enSry sabtitude, thern

you could hesr Them.

WORLER Ihat's rignu.

falaratotl

SCCUT Tney woere very positive and very sharp.

IBWIK Agzin, on tnat first cnecx, It scemed taat we could hear

't hear the irirng 1liac

SCCTT 3ut only he solernofds, you cculcn

Tharoagan 1u, later on.
TEWIN But fthere was zLl1ll a daifference between the vwoe rings.

[oFaralarias ; - 1

SCCTT ‘e, that's one that somebody ought fo think about. T'm
almost sure that on Avol_o 9 we could near the minimum lmpulse

it uil worked. We got the scparzticrn and

EONFIDENTI#g
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that went very cleanly, ancther btig bang. All the transfers
were autormatic. You meneuvered us around to E entry attitude.
We just waited for the time of the entry interface, followed
the vrocedures as per the checklist, and everything ran very
smoocthly. The timing worked ocut. The eariiest check I got

on the G&N was about 11 minutes prior to DEI, and it was track-
ing the 29 seconds we aad on tne pad for RET. So, all the
times agreed, and all the guldance systems looked lixe they

were in good shape. The next event was 0.05 g.

Before we get to C.C5 g, I have cne thing to comment on. We
had a dark norizon, One of the things thet I was curicus about,
one of the things I checked very carefully, was to see if there
was & horizon out there,;, and there was, in fact, a horizon. It
was very clear. We turned the lights In the spacecraft down

a little bit %o nelp. The horizen was very ciear. When I

first saw it, it was about T or € minutes cut fron entry in-
terface. It was about 5 degrees above the 31.5-degree line in
the window. As we zot closer to entry interface, it was cbvious
to me that it was progressing right on down to the proper point
at entry interface. t was very easy to track, and it was a

good indication of attitude.

G






15.0 EATRY

SCOTT The reentry went as planned. The g levels agreed all the way
into the 6gs and back out. The G&V was giver control after we
confirmed that we had a gocd g time. I ccrpared tne G&N and
the EM3 range to go and they locked close all the way, within
about 20 milies. You were watching the scribe and 1t locked

very smoctn ard nominal ail the way in.

WORDEN Because of the AC provlem we had in the circuit breaker, we
didn't have any bpacklighting in the EZMS, There was some con-
cern that we might rnet be sgble tc see the scribe; but, it was
very clear the wheole time througn entry. OCne other comment
about the EMZ was that you called .05g and just as you called
it, the .05g light came on on tne EM3. 1t was very clear.

There was no problem iIn seeing that as scon as it came on.
SCOTT £11 automatic.
WORDEN All autcmatic.

SCoTT Trat's a good peint. I gave a call right after bplackout. We
ended blackout st 3:37 and I called about 3:43% or so with our
delte tetween thé EMS and G&J and everytahing was in good shape.
I got no response. I never heard from the grcund on any of

the calls. 1 made probsbly four calls cn the way down. I gave

e



15-2

SCOTT the NOUN 67 values when they first came up and then later on
(CONT'D)
T called them. We heard the Recovery forces radic, but I
don't think we ever had two-way contact with anybody until we
got in the water. I think they heard us in MCC, but we couldn't

hear them. We could hear the Eecovery forces and apparently

they couldn't hear us.

WORDEN That was my impression, teoo. I don't recall any conversation
with anyone. There vas a terrific amount of radio chatter
going en. I don't recall having two-way communications with

anyorne.

SCOTT We saw the ionization prior to .05g. You could see it out your

window, and you started your camera.
IRWIN That was gbout 5 seconds after RRT had started.

SCOTT Very clear. We mentioned our control modes with G&N automatic
all the way in, very smcoth and very positive. I didn't feel
any oscillations on the way down. The drogues came out auto-

matically at 24K. Right?

WORDEN Exactly at 2hLK.

SCOTT Then, the mains came cut exactly at 10K automatically, and we

did not push any buttons on the panel; Jjust let them close




SCOTT
(CONT'D)

WORDEN

SCOTT

WORDEN

SCOTTY

WORDEN

SCOTT

WORDEN

SCOTT

because it was all automatic. Why don't you talk about what

you saw on the main chutes cut the window?

The main chutes came out at 10 000; the drogues released Just
a few seconds before that. The main chutes came out at 10 Q00
and at about 8000 we got the csbin configured and started the

fuel dump.

When you saw the mains come out, you saw three chutes. Is

that right?

That's right. I saw the three chutes, come ocut, reef, then
disreefed, and I had three full chutes in view. When we
started the fuel dump, my view of the main chutes was obscured

by a cloud of fuel that was going by the window.
A big red cloud.

A big red cloud going by the window. When we finished the
fuel dump and the view cleared, I could see that one of the

chutes was not fully inflated anymore.

I think that was just about the time we got a call from Re-~

covery that we had a streamer. Right?
That was Just about the same time,

Yes.

SR
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WORDER I think they nad seen it before and gave us a call. It was

just about iLhat time when I picked up the chutes again ‘n view.

SCCTT We mignht add that that was a very gocd call; for thnem to in-
form us at that time. That was an Indicator that we had _ess
time to get everything done o the way down than we nad ncr-
relly planred; especially after you confirmed it. The dump
and the purge went according to plan. Jim was golng through
the checklist ard 1 had the feeling you were having to really

hustle to get things done.
IREWIN Nc, neot reslly; vut, I had to yell.

WORDEN I think that was noisey thet was the problem. Jim and I werce
yelling at cach other, bacx and forth across the cabin, te-

cause there wes sc much chatter on the radio.

SCOTT Yes, Tnst's true. There seemed to be an execessive amount of
chatter or the radic. I don't really &now why. NMaybe we're
Fetting toco many recovery items nearby witih alrplanes and
shkips esnd nelicopters. It might ve getting toc crowded ocut
there because there was Just a constant chatter golrg on. They
were calling us. They were calling each cther, ccordinating

thelir efforts.

BONEIDENTHER
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SCOTT

WORDEN

G 15-5

I remember cne voice in particular that was giving & running
commentary of everything that was happening on that finsal
descent. Otner people were trying to call us cover thet voice.
l.thought that that running commerntary was reelly hurting our
operation more tnan it was helping because we didn't need 1it.
What we really needed to do was talk to the other pecple who

were trying to get hold cf us.

Yes. Whgt we really need is to have cone chopper out tnere, or
one point of contact. One wvenicle in the sir, everybody else
maintaining radic silence so that he can cgll us and we can

call him and can coordinate that way.
I would think they could deo it on a different channel.

Something should be worked out becausc that was sure a busy
time volcewise. I'm not sure the reason they didn't hear us,
not because somebody was blocking us all the time, but because

we Were calling.

We came pretty close to thet choepper, which could have been

disastrous.
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SCOTT

WORDEN

16.0 LANDING AND RECOVERY

We came down expecting to have a rather solid impact, which we
had. I had the feeling we hit pretty flat. There wag no
apparent roll tc the spacecraft at all. I could see water up
over the windows alter we hit., You all got the main release
and the circuit breakers, and we ended up in a very stable 1

condition with nc rocking or anything.

That wes surprising that we went straight down and gtraight
back up, and there wasn't any moticon at alli, hardly, except

for the sea swell.

Went through the postlanding checklist, and stood by for the
collar and the swimmers. 1 thought the cabin atmosphere was -

Just fine. Nobody had a tendency, I think, to get seasick.

One thing we commented on is that, when I first turned the

postlanding vent on, Dave got a face full of water.

Yes, but it didn't get me any wetter than I already was because
when we started into reentry, all the water in the tunnel came

down on me. So I got bathed from top to bottom.

When I turned the postlanding vent cn, you got a face full.

G



WORDEN

That's scmething you might think about in the future, meking
sure you mep the tunnel up. There's an item on the checklist
that says "check the tunnel for water,” but it doesr't say
what to do abouv it. We had a little moisture up in the
tunnel, but ! was very surprised that so much water came up in
that tunnel on the way in. Just like a bucketfull. Wasn't

any problem.

We gave the swimmer thumbs up, which ne relsyed. I guess by
then they hac heard us and that everybody was in good shape.
We cleaned up the cabir as per checklist. We powered down,
egressed, got picked up, and I thought that all went very
smoothly. dJust exactly as we had trained in the Gulf. The
gsame Scuba team leader was there, and he did the same thing.
The onily ancmaly there was that ﬁhe swimmer couldn't get the
hatch closed all the way. That left me with é rather uneasy
Ieeling leavirng the spzcecraft — even though tne seas were
calm — with an cpen hatch. That just didn't make me tco
warm. I don't know why he couldn't get it closed. It locked
like the dogs were all the way backed off, and I saw himr vent

the counterbalance. 11 was open about 3 inches.

It was open more than that. It was open a good 6 inches at

the cren end.
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SCOTT

m 16=3

T den't know why it didn't get closed. That's something that
we ought to make sure that the swimmers are maybe briefed

on — malfunction procedures with that hatch. It would be a

shame tc have it sink.

The pickup, I thought, went very well. The chopper operation,
in my estimaticn, was smoother than the one we had in the
Gulf. I had & smoother ride up and into the chopper than we

did cut at the Gulf.

I thought that whole coperation went very smoothiy.

It did. Everybody felt good. When we got on the chopper,
it looked to me like ncbody had any trouble changing clothes
up there and putting on a new flying suit. I think we all

recovered from zero g to one g within 5 or 10 minutes.

I felt better on the chopper than I did when I got hack aboard

ship.

Yes. It was more stable., Those ships without their fins do

a little bit of rolling.
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17.0 TRAINING

SCOTT In general, the CMS is an excellent trainer. The people are
well gualified; it is high fidelity. Some of the cral cues
might be a little off, such as the emission of CM/RCS8., The
launeh is sometimes & little loud ip the CMS, because we didn't
have any problem with the noise during launch. I think you
right comment on your optics in the CMS, compared to the resl

thing.

WORDEN Let me go back to crew station first. I think we saw the best
stowage in the simulator that I've ever seen, on this particular
flight. That must be a result of accumulating the stowage
equipment for the EVA training. It really created a hardship
on everybody, switching that stoﬁage back and forth from one
simulator to the other, fo try and do the EVA training at the
seme time we were doing training in the other gimulator. This
is particularly appropriate for things like cameras, and some
of the pieces of stowed eguipment that were needed in the nor-
mal training and were alsoc needed in EVA training. I think
that some effort should be placed on getting stowage for both
of those trainers.down there, because they're beoth used quite
a bit. The wvisual systems In the simulator are ckay for pro-

cedures, but very inadequate for technique. You can run through

1_
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the programs, and you can loox through tne optics, but they
really don't react anything like in flight. The ovtiecs in
flight were so smooth, as compared to the optics in the sinmu-
lator. Get a star in the sextant, for instance, and you can
move i4 around very slowly and very smoothly in flight., In
the simulator, nc matter how mucn 1t was worked on, the star
would be jumpy. Cn landmark tracking in flight, the optics
tracked very sroothly. Once you get on the target, even if
you're at low altitude, you can track 1t very smoothly threugh
the nadir with very little problem. In the simulator, there
was a light to be tracked which simulated the landmark, and
that was subject to electrical fluctuation. The position of
that light would change with respect to the background film,
and T found 1t much more difficult in the simulator than I

did in the flight. However, procedurally, it's okay. Tae
P23s were the same way. In the simulator, the horizon was not
like the horizon I saw in flight, although it was very close
to it - a lobt closer than T expected 1t to be. I found that
P23s in the simulator took much longer te do and required much
quicker attenticn to things like small rays znd optics drift
than they did in flight, I found it much easier and much

quicker to do in flight. Procedurally they’'re okay.

‘f*(:(:)r\il*.f:ﬁ;g__
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I thought the goftware in the CMS was fine and it worked Just

like in flight.

The ILMS crew station fidelity was fine. Within the simulator,
the L&A was great, but the model was overly enhanced, or the
topographic relief on the model was far more than we experienced
in the real situaticn., That's a function of tne enhancement of
the photography which brought out more shadows than really
existed; In the final analysis, that gave us a problem during
the landing, and during the EVA traverses in locating ourselves
relative to tae features on the surface. There's not much you
can do about that when you acceph 20-meter resolution photog-
raphy. But, it was guite different. The projection within the
simulator was great. Tne L&A is a very useful thing, and I
might add that at Jim's suggestion, they built a Rover simula-
tor -— whkich isn'v included here — utilizing the L&A and the
television display, for driving on the lunar surface. We both

thought that was a very useful simulation.
We probably spenl just about the right amount of time on it.
4 couple of times around each traverse was fine.

It really made us feel at home once we got 4o the moon.
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It made us familiar with the sequence of craters we'd encounter
and their names and relative positions. GSoftware worked fine.

Have you got anything else on the LMS, Jim?

I'm wondering if we couldn't get a little more usage out of
the film strips. We finally got the one film strip leading
into the landing, going in the right direction, I think, one

time.

Concerning the CMS, 1 would like to have a filmstrip projection
out the right windows to use, just to get some practice jden-

tifying features. Window 4 or 5.

The integrated simulations we ran worked fine. We had a few
problems here in Houston with dynamics between the two simula-
tions. 7T don't remember ever hafing had any particular problem
at the Cape, other than oceasional computers that would go down.
That's to be expected. Simulated Network simulations — with
Houston. Theose are invaluable. The more we have, the better
it is. T think we had the minimum number. I'm sure Mission
Control Center, and as far as that goes the crew, could both
use more. YThose are the peak of the tralining curve, working
with the guys in the Control Center, where we really iron out
the problems. Onece you get yourself trained in the simulators,

so that you can handle nominal and off-nominal situations

"é(:>r\thlﬁﬂEthrlailll'
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vrocedurally, then you can step into the operations with the
whole Network and smootn that out. I think we had some rough

edges as we went along in voth vehicles.

I'd say the last S5IM in each phase was where we got the kinks
ironed out. I think 1t would be nice Iif you could have a
couple of 5IMs before launch for everybody together., I know
for instance, on our last descent SIM, you and I had a pretty
good day, but when the backup crew got in, they had a lot of
trouble that day. They had a number of problems. You sure
make a lot of money with those things. The ground needs to do
mere math-model runs, or everybody ought to get together for

a few more SIM KET S8IMs. I think ours were adequate. I think

we had enough DCPS — that's a very good simulator.

Yes.

We had plenty of time on it. It was very useful. A lot of
launches in a short period of time with a great wvariety of mal-
functions. I felt very comfortable.during tne launch. I think

you did too.

Yes, The CMPS is good for initial tralning on the programs.
They have more capabllity now than when we were using the CMPS.

In fact, the only thing I trained cn the CMPS really was the
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WORDEN MINKEY coperaticn. I found thet that was good program training
(CONT'D)
and good procedures training. The operation of the CMPS is

somewnat different than either the CMS or in flight, but it's

good procedural training.

SCOTT Before we leave the electronics simulators, I1'd like to say
that the support was great. We had cutstanding cooperation
with everytody on the simulators., I was very pleased with the

training in those things, particularly at the Cape.
WORDEN I couldn't agree more.

SCCTT Egress training — we ran the standard pat egress training at
the Cave. That was fine, Gulf egress training went very well.
We'd done & tank exercise on Apolle 12, seo we didn't do that.
I don't think it was necessary. Opacecraft fire training we

really didn't do, dut we 4id as Backup on Apolleo 12.

We went tc the planetarium once, which I thought was a useful

trip - not really reguired, but it was useful.

Simulator training plans. With the overall system of spacecraft
and checkout, I think it's unnecessary to go to the depth of
malfunctions theil we tend to go to in the simulator because we
just den't see that many malfunctions, or thait type malfunctions

in flighi. The peopic in the training program are geiting

SONFDESL
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smarter, the people in the Control Center are getting smarter,
and they tend to dig a little deeper in malfunctions and go
dowvn to double and triple failures in some cases. I think,

for the crew to be able to handle all phases of all malfunctions
to that detail is really unnecessary at this stage of develop-
ment of the hardware. I think, the system has matured enough
so that the crews can now concentrate on accomplishing the
mission-objectives and spend their time on learning how to do
that, rather than spend a great amount of time, like we have

in the past, on malfunctions. We have to be aware of how to
handle malfunctions, primarily the dynamic situations which
occur making a major maneuver, or the landings, or situations

in which you have tc make an immediate correction to stay out

of trouble. But as far as going'through every malfunction
procedure in the book, and experiencing all the various paths

of each malfunction procedure, I really think that's unnecessary
at this stage of the game. If you understand the Systems Book
and the Malfunction Procedures Boock, and how to use it, you

can work through any malfunction with the logic diagrams pre-
sented., I think those (logic diagrams) are very well presented

and very easy to understand.

In constructing the reguirements for training, again, I had the

feeling that everybody wanted a little bit more out of the crew
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in each area. 'The simulator people are a lot smarter than they
used to be. They could see more things that we ought to learn
relative to handling spacecraft malfunctions., But if we do

that, we compromised cur learning process and the mission cb-
jectives. My feeling is that we should now concentrate on
learning how to accomplish the objectives and assume that mal-
functions are geoing to be about as rare as they are in aircraft,
Know how to handle the emergencies, know how to understand
malfunctions, discuss them with the ground, and rely on the
ground as a monitoring system and to solve the non-time-critical
problems for you. OUnly in that way are you going to be able to
spend the time to learn how to accomplish the mission objectives.
Maybe some things, like for instance, LOI aborts, I think we've
put too much time in on them. They're useful, they're necessary,
there's a certain degree of proficlency you have to reach; but

if we put in our time on learning all the possible combinations
of LOI aborts, and exactly how to do them precisely with finesse,
then we just don't have time to learn how to do the orbital
geology, or the surface geclogy, or some of the things which I
now think we need to concentrate on, knowing that the spacecraft

systems are working fine.

When you get down to the final stages of training and you look

ahead and formulate a simulator training plan, I think all of

CONFIDENTHR
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the previocus training that the crew has undergone should be
taken into account. We ran into some problems where only a
part of the past training that we've had was against future
training plans. We tried fto accomplish some things which we
nad done here in Houston, which didn't have to be done at the
Cape., Wnen plans are formuisted, I think that the total train-
ing the crew has undergone should be taken into account and not

Just that training which is done at the Cape.

That's a good point, because a lot of the far-out abort modes
you learn one time, you know what the checkxlist says, you c¢an
follow the checklist, and that's all you need tc do. If you
can do that nere at Houston, I see no requirement to do it

again at the Cape.
I agree.

Systems briefings. We went through the required systems brief-
ings early in the game and I think they were gocd. They got
us to the point where we could understand the fundamentals of

the systems and then utilize it on the simulators.
We're referring to the contractor systems briefings.

Orbital geclogy training.
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WORDEN [ thougat Lhat tace training that I received on orbital geology
was better than 1 had anticipated. 1 was very well prepared
when we got there. The only comment I'd have is that most of
that detailed trazining weo had came very late in the game. It
had to ve sandwiched in with octher things at the Cape and some
meetings tarough the isclation bootns on the final stages of
the training. It would be helpful if we got into the detailed

part of that = 1little bit earlier in tane training cycle.

SCoIT Or. the part that we particivated in, Jim and 1, I thought it
was excellent, well presenied, znd very Lnteresting. Didn't

you Jim?

[RWIN Tes.
SCowT lLanfmark and identification training -— landmarz tracking.
WIRIEN We got invelved in the landmark znd the site selection at the

beginning, so that was kind of 2 continuous process zll the
way threough. It certainly was a worthwhile tning to do, to
get Involved with it that early in tne game, because then

yol are quite famillaer with il when you get in the final stages.

SCOoTT SIM bay training. A4Al, you éid most of that. I can cnly say
that the 034 and LMPF cught to have more 3IM bay training. We
Just didn't have time for it, but 1t would have been very use-

fal to nave more, particularly on tae controls and displays.

Y CONFIDERIMA L
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WORDEN S5IM bay training was kind of a mutual process between myself
apnd the simulator instructors. We were all learning the S5IM
bay at the same time. It was a boot strap operation. In the
future that portion of it should be cleaned up considerably,
since the simulator people are quite well up on it., I found
the training that I had was perfectly adequate for what we saw

on the flight.

SCOTT Lunar surface. One~sixth-g and KC-135 -— I thought all those
sessions were very good and very useful. The level that we had

and the detail we had were fine.

IRWIN The cabin work with the PLSS on might be well to work on.

BCOTT That might be a geood thing to add. You could add that without
any trouble — get in the cockpit all suited up one time.

SCOTT Cne~-g walkthroughs. The rock pile. We've discussed this,

particularly on the way back. I don't think we would have
traded any one minute of that, particularly the suited opera-
tions. That really prepared vs for the surface work. 'There
were some suggestions toward the end that we run shirtsleeve.
We both decided to run suited up to the end, and T'm glad we
did, I think every exercise we had out there in sults was

well worthwhile,
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The work on the lunar surface was not much different ({rom what

we experienced on the rock pile. We didn'l sweal as much, but

it seemed like the work was about the same.

If we could get LCGs in the training suits, and the training
backpacks, we'd have an excellent simulation of the lunar
surface, in spite of the fact that you'd have the heavy back-
packs. IThat was excellent training. I agree with Jim. The
surface operations were not too much different from what we'd
experienced on the rock pile. You gain an awful lot by going
cut there and working on the rock pile back of the simulator

building.

The addition of the geology stops thnere at the Cape iz good.
We didn't have the opportunity to exercise all those rocks
they'd put out there for us, but T think the following crews
will find it very useful to drive the Rover and go througn the
procedures of getting off the Rover and dcing the geclicry, the

sequence of events with the high gain antenna, the LIFU, and

everything. It was very good training.

The field trips were exccllent. We had one a month., We newar
had a bad one. We got rained out one time. We got dusted out
one time. We were very foriunate with the weather. The pecple
who conducted our field trips were excellent instructors. 1T

felt they were very useful; I wouldn't want any less. T
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SCOTT wish we would nave nad one more good exercise out in the field
(COuT 13}
in tne last couple of montis.

TRWIX We golt cneated out of cre.

suoT We lost one. 'lhe Rover. I <hougat the one-g training in the
Rover was good. We added the one-sixth-g deployment operations
al. the Cape, and I'm glad we did thac. I'm glad we gol the
gaal unit down to take = lock at it, tecause it was rcn higher
fidelity and had little pleces and systems not in the one-g
trziner., We got to learn a fow Lhings from it. Tne program

that was firally evaluated with the Zover was execllent.
TRWI1Y We nad the right level of trairing.

sconr Bunnirg in the centrifuge at cne-sixth g was good. =xcept for
tae fact that we werc heavier and didrn'4 tend to float off the

Rover, I shougnt that was a fairly good simulation.

LHWIK ey just didn't have the cratoer densities that we had on tne
Hoor:.
SCCTT SESL. We didn't use tne SESL. We uged C8L's 21-foot chamber.

We did sbeout right on that. We had two runs carly in the game
and one late in the game. I think that was prcbably a reason-
able apwroack to the situaticn, The runs that they planned for

us were fire, Cowouidn't zu

GNP, 1

% any out, and I wouldn't add any more.



Briefings on the Iunar surface. We had the Triefings assoclaledg
with the exercises., The people working out the procedures f{or
the surface did an excellent jct. 1It's a very complex odera-
ticn and very daifficult to put it aZl togetner for tne first
time around. We nad s lot of loss of fidelity in tralaning

egulipment, because it was always behind. We never 4id get our

or

mee e
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training gear up to egual tne {light gear. [ houe
rectified in the next go arcund for the next flight., We saw
a few new things on the lunzr surfazce — I'1l have you khow that

vice was on backwards. They studied the pictures, by goily,

and the wice was on vacikwaris.

IEWTI® The vice was on dackwards? I believe thaey can cnly go on onc
way .
SCOTIT That's right, there's only one way they can go on, and it was

loaded vackwards.

IEWIN On, you mean it was assembled backwards?

5COTT Sure was.

IRWIN You put it on the right way, ard 1if was “ackwards.

SCCTT If we couid have had that equivment a litsle earlier, we could

prebapiy have learned a ot of those talngs.,
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Contingency EVA training. KC-135, WIF, and ons-g walkthroughs.
Our contingency training we did in the WIF. We did it shirt-
sleeve at the Cape. 1 think it was adequate. Once you run
through 1t, you find out that it works well, that the procedures

are well developed, and you need to do it one time.

I thought the training program for the EVA was just right.

There wasn't too much. I thought there was an adequate amount
of training. The sessions in the WIF could have been reduced
somewhat because the sensation of neutral bucyancy is suffi-
ciently removed from zero-g that with too much training in the
WIF, it almost turns out to be negative training. The operation
is so mich more difficult in the WIF than it is in flight or in
the zero-g alrplane that fewer sessions in the WIF would have
been in order. Maybe one or two sessions in the WIF, instead
of a large number of them, would be perfectly adequate. The
zero—g airplane was invaluable., The one-g trainer going through
the prep and the post was completely adequate. I thought that

particular training program was outstanding.

EMU familiarization and chamber training. We could have honestly
done with one more EMU session before we went, particularly on

the PLSS.

They wanted to brief us on it, we just didn't have time to fit

. A

it in.



SO During the last couple of montns, you snould nave one more
ran taroagk on that.  We have ao slmulastor for the PLEE at all.
Al)l wo nuve 1s the chanmber run, so we nover roally go Torough
the mal funesion procedures in any sirmulater, I would recommend,
during tac tust couple rmonths, Lo 5!t down and go througn al:
the PLSE, particularly ibe malfunciions, to make sure that the

meLlflunctiors inceluded in She ou®f chiecklist wre thorougaty

anderoveod.  Ire chamver tralanlng wan good,

¥ockavs and stowagme tralning equioment.
W thougnt that was the best suowage 've scen in a simulaler

at. Lhe Uave., My only comvialin., abouab it hat it hed to be

shiuffled from one simdiator Lo the oview.
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ST Troure LM oside — fhe mock-uc sl the Cape

coming up te speed.  When we l2ft acre and went to the lane,
wo stevpod down as far as high fidelity n the mocsi-up.
dian'™. think the cne at the Cave was guitc up Lo speoed when we
g% Lhere, bat 160 came around.  Olher bhan she Zacs of Tligntl

confTiguration on Lhe nmock-up on the Yraiving ocgulpments down

there, it went preliy pood.

“rologravny and comeora tralning equiprent.
and we uhbilized it. we had o rather slow resognse on the film,

T thougat, particularly when wo wore Tryving To work oul the
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surface l6-millimeser procedurcs. With new procedurcs and
trying to get the Rover and overything — I thought the responsce
on getiing film developed was very slow, until the last ccugple

Fal

of weezs. Then it was very fast, but we could aave sure used

a little carlier evaluation of some o7 that.
Did you have any problem getting the film exposed at the Cape?
No.o We fust didn't get it developed.

You dida't have any camecra problems at the Cape llke you had

in flight?

o, as a matter of “act, the camer: at Lhe Cape worked fine.

We got some great ['ilm that we ftoox down at the Cape. The

film worked fine =t tne Cape, and it didn't work in flignt at
all. I don't know what the answer to taat is.  TXxcept we had
one mag, I guess, that worked on the surface pretiy well. The
Hasselblads that we used on our field trips in the training

au the Cape worked well for the most part. We had scme failures
during the training, tut it sort of prepared us for the falliures

Guring filght.

Lunar surface cxperiment training. Our ALSEP training at the
Cape went wel'l. We had troucle witn the pits in which we

drilled holes, but | think they finally got thatl straightened

= QI |
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out. I thoughtl the ALSEP here itself was pretty good. It

was pood training.
1t surce was.
There again I think the suited exercises were the valuable ones.

Lunar landing — LLTV. All T can say is that that's the
absolute answer to learning how to land on the Moon. T was
very comfiortable during the final approach phase. We did it
just like we planned to do it — went manual at 400 feet. I
felt a little more positive than in the LLTV. The LM was &
1ittle more responsive. I put it just the way T wanted to put
it, no problem. The reason T was comfortable was because T was
comfortable in the LLTV. 'That machine {s excellent. The

support oui there is superb, and it is an absolute reguirement,

The LLTVS is a pood simulater for procedures, and I think
everybody understands how to use that. The IMS has its role
also. I think that the L&A is excellent for giving you visual
cues, exrept for our problem of having too much relief. The

system itsell is good.

Within the LMS you have a delay in the manual throttle, which
at. times, I feel, 1s negative training. They're locking at it.
I think that they are going to try and see if they couldn't put

some zort of circuit in there to take the delay out.
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Apparently, the ACA has some sort of circuit in it to eliminate
the delay between the command and response. If they could do
that with the manual throttle, I think that would make the LMS
mﬁch better. The manual throttle practice I got in the IMS

was negative training for the manual throttle I had in the LLTV.

It's too bad Jim didn't get a chance to fly the LLTV.
I didn't need it.

Plamning of training and training program. I thought it went
along pretty well. Mike, I think you did a good job. I think

you kept up with us.
I think Mike did a superhuman job.

I think the schedule went along.pretty well. I don't think we
had toco many changes. Once Mike got a weekly schedule out, it
worked very well. I don't remember having any big glitches.
Occasiocnally we had some little changes, but I thought the

training plan went alcng pretty good.

Tt worked very good.
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18.0 CSM SYSTEMS OPERATIONS

We sure get & lot of confidence in the 8M RCS and the DAP as
you go along, because it all works so smoothly, The EPS worked

very good.

Jim, comment on that gimbal motor transient. When the gimbal
motors are turned on, the voltage drops only & half a volt
vhereas' in the simuletor, it freguently drops 2 to 3 volts.

That was the only difference that I noted.

Okay, ECS. 1 think we've talked about our problems there

relative to the water supply system.

The only thing we didn't cover in thet area was the differences
in the quantity reading of the potable water as we got closer
to entry. We had a blockage in the potable water supply. The
potable water tank seemed to be gping down at the same time

the waste tank was going up, which certainly doesn't correspond

to the way the system operates.

I think they called us and told us we had a blockage in the
potaeble water. But, they felt like we had enough water o
finish the mission, which was like 80 percent with a few hours
to go. They did cell us and tell us that. Sc¢, I guess they've

zot & handle on whatever the problem was.

ke
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Either that, or the sensor wasn't working right.

Waste management -~ The urine management was a chore, but it
worked okay. Having to go into bags and then dump overbhosard
tock a little bit of time, but it wasn't any real problem,
Those bags seemed to work okay, and the big filter worked
okay. I think thet's an acceptable mode. It just adds one
more housekeeping chore during the day. The canisters worked

all right.

Telecommunications - I see neothing off-nominal there. Every-
thing seemed to work as per the Flight Plan. Mechanical,

tunnel, struts, probe, hatches - all worked very well,



SCOTT

19.0 LUNAR MODULE SYSTEMS OFERATIONS

19.1 PGNS

Lunar module systems operaticons., We can go right straight
down Section 19 here and talk about the PGNS first. i thought
the PGNS was fine inertially. The only question I have is that
I don't understand why we got the PIPA BIAS updates prior to
descent, Optically, the AOT worked very well. No problems.
Rendezvous radar worked very well, with no problems except

for not getting our lockon during ascent, We did not expect
to have the dish drift. We thought that was a unique problem
of 1lli's. Our understanding prior to going on the flight was
that it would not drift and we would get a good lockon during
ascent. We got new numbers to load prior to the ascent for
positioning. I never got a lockon. 1 attempted to manually
slew it L seconds up, L4 seconds down, Y right, and 4 left and
I got no indication of signal strength at all., I don't under-
stand that. Landing radar worked very well. We got altitude
velocity lights out right away after we yawed around on the
descent and, as far as we know, we gol good data all the way.
The computer worked very well — no unexplained alarms. We
had an uplink and downlink toc fast alarm when we initially
powered up. T think that was inconsequential. Controls and

displays were as advertised. Procedural data was as advertised.

-



14-2

SCOTT
(CONT'D)

LIRWIK

SCoTT

IRWLK

2COTT

PSSR

I thinx all the procedures were excellenl. Great guidance

system.

As Tor modes of Lhe gperaticn, I guess you checked it out -

the gtiitude nold function.

Yog, thal was very goos.

I did pulse also; it works ovetter in flight than the simulator,

L thirk. We have heard that from previcus crews; it was mcore

positive. lInitis_fzstion went just like it was supposed to.

CALS werked great snd were witkin Jimits every time. Fendeze

veous radar navigaticrn: we ugsed Lthe automatic updeting durirg

Lhe rendezvous, voul checked cut the needles, and they agrecd
.

with the PGNEG.

I mighkt add, as far =zs the cversll sysiem there ig corcerred,

that the rerndezvous with the new preograms in both computers just

worked. I cculdn't ask for any more. We got into corbit. I
Fad a visual or “he command module ang vointed a CCAS setting.
The racar needles weroe nulled, the PGRS needles were a 1ittle
cf'?, and the AGH ncedleg, as I rerember, were galmost null.

o

That. had everytning _lred up, snd it was goirg te work. So

we pressed on.
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Engine commands, I suppose, were there., Ground can confirm
that. The electronics: I suppose there must have been a
gliteh to give us the AGS warning light. It occurred sbout
aﬁ insertion time. For some reason, they told us to trim AGS
residuals at ingertion rather than PGNS. You commentéd that

we could not get it below 2 ft/sec.

I think we have seen that in the simulator, too. It wasn't
a surprise to me because we had seen it in the simulator. I
don't think we ever had a good explanation. I remember asking
after scome c¢f the SIMs, and they said they would check it. We

can get into that in the rendezvous part.

Burn programs worked well. Contrels and displays were good.
As for that AGS warning light, when it came on I immediately '
reset it, I checked the AGS self test. It loocked correct,

I immediately got a call from the ground that the AGS looked
good to them, so we continued as normal. AGS soclutions were
very, very close to the PGNS, command module, during the

rendezvous.

Controls and displays: I might comment that during descent
and ascent both checked — the FDAI on the left side relative
to PGNS and the AGS — and they always had good agreement,
There was only a slight jump in the attitude. T think the

alinements were very good and they held very well.

At
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19.3 PROPULSION SYSTEM

I have no comment on propulsion system descent and ascent.
It worked exactly like it was supposed to work. ©Smooth burns.

One guestion we had before descent was whether we would feel

the ullage. I felt it, Didn't you?

Yes.

There is no question that we had ullage when we started descent.
The ascent propulsion system was very smooth. It felt as if
we came off on a spring when we left the descent stage. It is

Just a real smooth, quiet ride.

19.4 REACTION CONTROL SYSTEM

Very positive attitude control. Gomehow or another, we drifted
off attitude during the SIM bay inspection on the command
module, or else the command module attitude was different.

I am not sure exactly which., We stayed in a tight deadband
attitude hold, and the command module did a maneuver to the

SIM bay inspection attitude. Then he maneuvered back tg his
criginal attitude. We were nc longer loocking at him, We had
about a 90-degree maneuver to do and I am not sure I under-
stand that. I don't understand that one, but as far as RCS

is concerned, it worked just fine. No problems.

PRaraVERi
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Transletional control was as adavertised. Rormal. How about

electrical, Jim?

Cn the ECS, yceu comerled we saw some culses there on agcent

feeding.

Yes, the oxygen, the oxidizer marifcld readout, was pulsing

durirg ascent feed. I don't anow why.

Didn't we end up at the terminal phase there of braking with

something like 80 percent = side left on RCS?

19.5 ELRCTEICAL POWER GYSTEM

As far ag the electrical system Is concerned, 1 did not see

anything that was off nominal.

19.6  ENVIROWMENTAL CONTROL SYSTEM

Lighting was fine. We talked about the one ancmaly we saw in

the ECS pricr to a separation.

We just used LCG cocling for a short pericd there before we

went on the FLSS.
And it was cool.

After EVA 3, when we Znew we had a lot of consumables left,

we used it., Water supply: we were short on that because of

PRy
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the 25-pound feak. et me drop back tc the lighting for a
momernt, We never really needed the utility lights. In fact,
we discornected tShem znd tock them out, when on the surface, to

get therm cut of tne way.

1 could have used them during the rendezvous. 1 missed then.

I misged having mine during the rendezvous.
You should have menticned it. I would have put it on.

It was not reslily necessuary. We were goling along preity well,
T could have gene back and gottern it. T still thinz they are

ugelful. 1 gol used to uging mine.
The water glycol was nomiral. That's all on ECS.

16,7 TELECOMMULICATLIONS

We both ncted Lthe rnoizse associated with the yaw drive on the

anterrna.

t cne vcint, we Shoughi the cormmand module wags firing Jets.

Yes we surely did. It sounded just like RCS thruster activity.

Real'y nolsy. 1t seemcd as 1f it alrmost smocthed cut toward
the later part of the flight. Wwe didn't hear it. I don't
krow whether it aclua_ly changed or we get used to it.  VER

worked welil, EVA antenna was okay.
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A comment on the VHF with the command module: we had very
broken communications until the command module came up over
the mountains. When the CM normal line of sight was obscured
by the mountains, we did not hear him until he came over the
mountaing., It was no real problem, but something to be aware

of.

That gets us through the IM systems. When everything works

that well, there is not much to talk about.
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20.0 LRV OPERATIONS

I think the manual deployment system is excellent, All the
cues are good and I had a good understanding of how it works,
It looks wvery reliable, The procedures are good., The Rover
setup worked all right. Mounting and dismounting was an
interesting operation. I found the best way for me to get
intoc the Rover was to sort of back into it, get myself posi=-
tioned relative to the seat, and then give a little hop while
holding on to the low gain antenna mounting staff, and sort
of pull myself as I went up into the air and back into the
Rover. It didn't take a very big hop, just enough to get off
the ground. Then I'd swing my feet over the feocotrest, grab
the seatbelt, pull it across, and attempt to get it attached,
I had a fair amount of trouble getting the seatbelt hooked
onte the rail, not because it wouldn't hook, but because it
was hard to find the rail in a relative position., As a recom-
mendation, I think we cught to have a bar-type affair like in
the carnivals — a little kiddie bar — which we suggested
prior to the flight, but I guess there was a weight problem.
In retrospect, the weight penalty would far exceed the prob-
lems associated with the seatbelt., I think a bar which con-
figures to the suit, which can be moved forward against the

conscle when you want to get out and which just folds back

‘G !
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and iz Jocked into detent once you get in the Rover, would

save considerable time arnd effort.

I used the same technique that you just mentioned. I grabbed
the stafl of Lhe seqguence camera, gave a little hop, and tried
to slide back. Maybe it's because my legs aren't quife ag
long, but ii seemed as if T never did get back far encugh in

the seat wnen I used that technigue.

Yes, T noticed that, Wiaen T was standing to the side of yocu,
you scemed to lean back too far, Maybe that's because your
legs were as far as they could be, snd that footrest needed
%o be pulled back farther so you could get ycour back straight

up. When yecu contacted the seas, you were leaning back ftoo

far, and the FL35 was al an angle Lo tne backrest on the seat.

Yes. Initially, we had Lhe tool irstalled on the right side,
ard T was hanging up on that, hoth gotting on and getting off,
I tock that off and it secemed to work a little better, I never
did get really comfortable at ail ir getting on and off. Of
course, ry seatbelt was let cut all the wegy, and T still couid
not collapse the gult sufficiently Lo lock myseif in. Dave
had to come over cvery time and get my seatbeit. In getting
of f, I could straln zgainst the seatbelt and collapse the suit

sufficiently to release myself, but I just could not lock
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myself in, which added several minutes to each stop. It was
unfortunate, I heartily endorse the suggestion Dave has for

g bar there rather than a belt.
As a matter of fact, that was your idea about 6 months ago.
Yes.

Ckay. Yehicle characteristics. Unfortunately we didn't get any
16-millimeter of the vehicle, but I'1ll go through a little dis-
cussion of the driving. In general, the hand controller works
very well. During the firgt EVA, we had front steering which was
inoperative, and the front wheels were apparently locked in the
center position. This resulted in some difficulty in steering
in trat a sharp turn would cause the front wheels to dig and
the rear wheels to break out., It was difficult maneuvering

the vehicle and we did lose some driving speed, because I
couldn't turr it sharp without having +he rear wheels break

out. I might discuss what we did there fo correct that prob-
lem, At the beginning of the second EVA, the ground requested
that we cycle the steering switch again, whick I had done

during the first EVA a number of times. Upon cyeling it, the
steering Worked.fine. I have no explanation for the difference
between EVA numbers 1 and 2, other than the fact that Boeing

must have sent somebody in there during the night and fixed it.
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The double Ackerman steering was tco sensitive for the higher
gpeeds — 10 to 12 kilometers per hour. I think that the max
speed we got was like 13. The double Ackerman was too sensi-
tive., Even with the seatbelts fastened, there's a lot of
feedback intc the hand controller, I think with a more secure
attachment to the vehicle, such as a bar that keeps the man
firmly attached to the seat, there would be less feedback into
the hand controller. Then the double Ackerman would be not

quite so overly sensitive.

I did attempt to turn off the rear steering with the switceh,
because I felt that the front steering alone would probably
be optimum, I still do. Unfortunately, when I turned off
the steering, the rear wheels wouldn't center, They would
drift to one side or the cther aﬁd we'd be in a crab, We
could have disengaged the rear steering, but I decided not
to fool with it and try something new. I'd leave all the
steering as it was and accept double Ackerman, because that

was adequate.

The driving was quite easy when we were on flat terralin which
didn't have too much in the way of obstacles. When we ran

across the crater fields which had a higher density of small
craters, anywhere from a meter to 2 meters across. (All the

craters had very low rims so they weren't too prominent until
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you got right up on them.) But these smaller craters presented
some pretty tricky obstacles at higher rates. So, we had to
slow down. 1 didn't feel comfortable driving through some of
tﬁe craters greater than 6 to T kilometers an hour. I'm sure
the Rover would have handled it. We bottomed out on the sus-
pension maybe three or four times during the whole trip, and

it seemed to hold very well. But I just didn't feel comfort-
able bottoming out the suspension, and T tried to avoid all
the craters which would produce that kind of response. In
doing that, it tock a fair amount of time and qﬁite an atten-

tion to the traverse in the direction which we were going,

I think the wire wheels worked very well relative to traction.
The only wheel slippage that we noted occurred in hard turns
at high rates where the momentum of the vehicle would keep it
going straight until the speed slowed enough for the wheels
to catch. One time we had the wheels gpinning in the soilj

they were digging in in opposition.
When we got to the ALSEP site.

Yes, As I remember, we picked it up and moved it to another

spot and it worked fine. Did we just pull it out?

We just went 1n reverse.

]
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That's right. I think the wire wheels are excellent. The
bearing of the wheels on the surface must be very light, be-
cause the vehicle took us up the slope of Hadley Delta at

10 kilometers an hour. I would guess we were 20 degrees on

that slope, wouldn't you?
Yes., T think it was probably 20 degrees.

It went right up there without any trouble at sll, When we
got off the wvehicle, we noted our boots sank in the soft soil
a half an inch or so, maybe more. 'The Rover tracks just made

a very slight surface disturbance,
I'd estimate we sank (boots)} in maybe 3 inches.

Tt was really deep there, wasn't it? The wire wheels are
excellent. They picked up very little dust. We did have an
accumulation coming up under the fenders. 1T think the fenders
are well designed and guite adequate. It seems to keep the
dust off pretty well. You had a chance to see if there was

g rooster tall behind the Rover when I drove, Did you see

much?

One time I did comment on the rooster tail. T guess it was

on the Grand Prix.

How much was it?
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It kicked up, I'd estimate, 15 feet 1in the air. We had one

over your head and it impacted in front of wvou.
Did it realiy?

Yes.

T didn't notice it locking forward.

It was treally impressive., It's Loo bad that sequence camera

didr.'t operate.

I 4idn't rotice, when we were drivirg at the Ligher rates,

any dust or dirt coming forward inftc our view.

T think at thal particular time, you were just doing a2 max

acceleration, and that's when it kicked up the rooster tail,

Auto max acceleration, I don't remember at any time feeling
a particular wheel slippage. T think the vehicle accelerates
very well, probably as we expected and very similar to the
centrifuge runs we had under onc—siith g simuwlaticen. The
breaking is more responsive that I expected. When I did that
little Grand Prix exercise and put the brakes full on, it
ﬁame to a stoo T would say comparakle to the one-g trainer,

I expected to =21ide more. The braking was excellent.

g ]
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You have to be gquite careful at high wvelcocities that you den't
turn too guickly, because the rear end will Just break out
immediately and you'll go sideways, However, in ocur testing
of side-vehicle motion, there was no tendency for the vehicle
to tip over. T thought it was very stable in side slippage,

didn't you?

I guess there was only cone time when T had some reservations;
I thought we might flip over., Seemcd like we went up to about

30 degrees on a roll.

I don't think it was that much, but maybe so.
It felt like it.

You were on the downhill side.

That's true.

My fecling was that it's a very stable vehicle; the CG is very
low. No tendency to turn over, I think you have to slow down
when you need to make a sharp turn., TIf you just pay attention
to the surface in front of you, you can control things and make
guite good time., | haven't seen the average Rover speed yet,
but T was guite pleased with the velocity we could make trav-
eling across the surface. Tt was more than we expected, T

think our last numbers before flight on the LRV trainer were
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9.3 kilemeters an hour, and as we mentioned, we got up to 13.
We could maintain, over mosi of the terrain, a steady pace of
10 or 11. The 13 was with the threttle full throtile, the 10
of 11 was btacking off somewhat., Tt was easy ta position the

throttle In one position, or to pesilion it at some throttle

setting to keep a constant speed, and steer merely by putting
small inputs left or right until you got the turn you needed,

and then releasing it for recentering the steering.

I had no preoblem with fatigue irn my arm. I had no problem
secing forward because of the suit, It handled quite well,

as far as controllabillity in the suit.

It was far more difficult to come dowr the slope than it was
tc go up. We approached the down grade very cautiously so it
wouldn't get out of hand. On one slope, once we got off the
Rover, it had a terdency to slide dewn the hill sidewasys. Eo,
we toock turns helding it, so 1t wouldn't depari. It rests so
lightly on the ground. Cnce we got on it though, it was guite

stable.

It really seemed to require both of us on it for stability.

You wouldn't let me walk down. You wanted me to get on.

SN
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Yes, I felt much more secure 1T we were both on there 10 keer

it firmly on the ground. It's just wvery, very light when it's

by itself.

One time we did a 180; the back wheels just broXe loose and

they =1id =zround.
Coming down the nill?
Yes,

I think that wes Just because of the slope. We probably had
most of the weight on the front wheels, and I had to make a
turn to avoid a crater, Tnere Just wasn't ruch iraction on
the rear wheels. It was just a matter of going slow when you
had cbslacles, and catching up on your rate when you had =
smooth field in front of you. 1 couldn't ask any more in
controliabilitiy of the vehiele. It's just superb, I have

nc recommendatlons on any changes in the control system., The
reverse switch works fine. .'I'he techniques we were taught in
how to go into reverse and how to go intoe forward worked fire.
We did use reverse several times. Aside from the faect that
you can't sec benind you — when you can tell me which way was
ciear zchind me — T was very comfortable backing up. Like

the time at the ATSFF gsite — there was nc problemn.
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We eliminated the Velcro on the seat, 1 wonder, in retrospect,
whether it might have been s good idea to have that there,
Meybe give you a litile more support, particularly if you went
tb a bar arrangement.rather thanr a belt. You might Want to

reconsider the Velcro on that.

Yes, I think it would be a function of how hard it would be

to disengage the Velero getiing off. Alsc, when you get back
on, we sort of shuffled around there, We wiggled into posi-
tion. With that Velcro tack there, you couldn't do it., I'd
say yvou're better off without it. You should get a more secure
bar-type arrangement to keep you in the seat. I'm afraid with
Velcro you'd get stuck 10 the back in a position which was
wecomfortable, or difficult to utilize the throttle. Many
times T had to shuffle my position sc I could reach the throttle
and to be comfortable. I'd get in, ard I'd feel like I was

in the right spot, I'd reach over and I really didn't feel

comfortable on the hand contreol. I'd vote for no Velcro myself,

As far as coming downsiope, I fel:t more confortable Just holding
on rather than being secured by the safety belt. In case there
was any chance of going over, I think it's better that one man

be unstrapped so he could help turn it over.

I don't think it would turn over, I think it would have more

tendency to turn over if you fell off, If it started to go
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ard you came off of it, I think it would have more tendency
to go over because the CG would be all on one side, If both
pecple stay on and 17 you drive il reascnably, 1 don't think

there's any tendency at all for the thing to turn over.

If it did flip over with both guys strapped in, I don't know

whether they could release themselves.

With the scatbelts, yes. 3ut if ycu had thcse bars on tkere,
you could release yourself. Mayce there's an horest difference
of cpinfor here., 1 didn™t ever feel like we would turn cver.
And if we had turned over, T didn't feel like we were going %o

get vinred.

I think you prcbably have a beftter feel for it since you were
driving it. You could feel, it's like flying an airplane.

You know what it's deing all the time,
Yes, Thet's right. Thaat's probably the same kind of thing.

I had excellernt visibility. I could “urn my head and I could
look back from 8 o'elock around to the L o'clock position.
One time you commented that we were getting some reflecticn

from the mirror orn to the TV,

Yes. We agreed before the flight to point the TV af% and down

during the driving., At one point there it picked up the Sun.

CONFIBENTIL
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The mirror on the TV picked up the Hun and put it right in my

eyes. That was pretty bright, tut no real vrcblem.

During EVA=Z2, you put your visor partially down, the hard,
opague, outer visor. It helped-you, and you suggested I do
that. I put mire down, and it really helped, particularly
driving up-8ur. You can drive right straight into the Sun
with that viscr down. You praobably have better ground visi-
biZzity £han when you're going cross-5un. But with the visor

up, it's pretty tough going driving into the Sun.

After ZVA-1, I haa a headache because cf' the glare. On the
second EVA, T pulled the glare shield dewn to protect my eyes

and I felt good from then on.
Yes. That was a gocd suggestion.

Snece I got tae suit attacned to the Rover I felt pretty secure.
Suspension was excellent. I'd be interested to know more about
bottoming out of the suspension. Maybe that's no problem. I
feit uncomfortable when we did Tottom the suspension. We went
over one rock, must have been a l-fcot beoulder, one wheel went
right smack over it. I was trying tc avoid a crater. I missed
the crater and picked off the rock, and it bcettomed out as we

went over it, but I didn't feel anything else.
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It was an angular, very angular rock as I recall.

Yes. I thought sure we'd tear up the chevrons.
Lid not hurt a thing apparently.

1 never got a chance 1o check the chevrons for any damage.

Jid you?

No., 3ut, even though the wheel bottomed cut, I think the
chassis stayed preity level, It was very similar to the ocne-
sixth g operaticn that we ran here in the centrifuge, as far
as the bed or the chassis itself, It seemed to remain fairly
stable, whereas the independent suspension on each wheel was
doing all the work., Lower damping than we had here. We were
bouncing more because we were lighter (compared toc the centri-

fugel,

Systems coperations., I thought the nav system worked exiremely
well, I don't think we had to maxe an update the whole time.

Yes, we 414 one time, Was it at the rille?

Yes, There was one on EVA-1 when we were down at St. George.
I thought there was cne, alsg, when we were up con Hadley Delts

on EVA=2.

Maybe you're right. Well, that's in the data.

GONFIDEMNTi
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But, it was no problem. The technique is simple, straight-

forward. There was one, the ground planned it shead., They
said, "Hey park it down-Sun, give us your reading. When you
gét back on, we'll give you the update."” That was good
thinking on their part, The only comment I have about the
nav system is: On both trips to the front, I felt that it
was pointing us too far to the right of the IM, The bearing
was such that it would have taken us to the east of the LM,

I ccommented on that, I think, on EVA-3. As we were going
back fo the IMy I was going to bias myself a little bit to
the left of the LM, But, it turned ocut that the bearing on
EVA-3 was right straight to home plate., When we came up over
that rise, by golly, it was pointing exactly to the IM, I
think that nav system is just excellent, It gave us a good
reference as to where we were, We used that guite a bit,

Qur beariﬁg and distance from the 1M, That was a great help
in positioning ourselves, I didn't feel 1like we were ever in

any question about our lecation relative to the LM, Did you?

No, It was a good aid for the ground also to track us, where
we were, snd assist us in some cases to expect certain craters

coming up.

Yes.
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on that, T noticed the - the amperage readout was always

lower than expected. It was never working as hard as people

thought it would.

IRWIN Yes. And the amp-hours sure steyed high foo, all the way

through. T had some difficulty reading the number 2 readout

on the battery. - had to really strain Lo see that from my
vosition becuuse I was riding so high.

sSCOTT T never tried reading the gages on your side because ycu

always did that.

MY oand I'CU.  We nud to help the TV camera there several times
when it got hung up poirting up and pointing down, But other
tnar that, [ thought it worked quite well, The grourd thinxs
iy works extremely well., XHo provlem, IT we could sguare away
the artenna poirting covieo. There's no vrablen selecting

“ne modes and turning tne TV cn.

TRWIN You mignt want to comment on the cable you had Lo secure with

the Lape. Maybe that shculd be a design fix?

SCOoTT Yes, I thinx they could put a clip somewhere. The clip could
be right down there on the high gain antenne where we put the
tape, We put the tape in a posilion which we had discussed

prior %o the flight, anyway. We talked about putting the
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high gain antenna cable around the little loop down there where
the shaft comes out when you unstow it. That's where we taped
it, Once we gol that taped, the problems associated with

hanging up on the cables cleared up.

The LCRU battery was fine, Electrical-mechanical connections
all worked well. Dust generated by the wheels -—- we'd have
to say that the dust wzs minimum. We did have to dust off the

mirrors quite a bit, but it was far less than I expected to see,

Yes. I don't know whether all that dust was created by the
wheels. It could have been the dust created by us-just get~

ting on and off because we kicked a lot of dust, you know.
Yes, that's right.

I really didn't see much dust going forward from the wheels.
T could see it hitting the fenders, and it seemed like the
fenders did very well. 1 really didn't see anything going

forward.

No, That's why 1 had difficulty accounting for the dust that

was on the mirrors.

Yes, Except it could have been very fine over a long period
of time that we couldn't see. The dust accumulation was

minimim, It was fine dust. The little decal with the

_
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corpletely ccvered most of the time. I2 I used it, I had

to brusk it off.

IRWLIN There was one mirror that was broken on the TV camera. Cracked.
One of the small squares was cracked., I don't know wher that

goecurred,

SCOTT It wasn't there waen we started. I don't remember seeing that

when T put the camera on.

Okay. Payload stowage, I think we have plenty. We never diad
get everything filled up. I +think if you want to go out and
make a survey of large rocks and put them under the seat pan,
that would work just fine, Because of dust accumulation, I'd
recopmend those seat bags have a cover on them, Beta bags
underneath the seat pan, some firmer cover, because ry seat
bag got full of dust. I'm glad we had the flaps that stowed
over the film mags and the 500-mm, otherwise it would have
Just beer thoroughly dust covered. I'm afraid we would have
run into the same trouble as you did with your camera, with
all that dust in there., Because almost every time I got under

the seat pan, there was almost a solid lsyer of dust over it.

TIRWIN Yes. And there was plenty of roor in my seat pan Lo stow a

lov of rocks., On EVA-3 we picked up a lot of rocks that we




IRWIN Just left on the floor pan. We did not put them under the
(conT'D)
seat, We drove back with them in that position,

SCOTT Did we lose any?

IRWIN No, we did not lose any.

SCOTT That's interesting.

IRWIN Your seatbelt was hanging up on that screw.
SCOTT That's right.

It was a Cannon plug down beneath the console on my side,
that we had never seen before. I guess the one-g tralner
just doesn't have it. My seatbelt kept hanging up on that,
I'd get on and reach for the seatbelt, it'd hang up there
and I'd have to get all the way back off and disconnect it
and get back on again., There again, let's eliminate the

seatbelt and put a bar in. That will sclve that problen,

IRWIN On the initial deployment of the seats on the Rover, I was

surprised that it was so hard to disengage the Velero.

SCOTT Yes, it sure was.

IBWIN It tock a couple of extra minutes to pull that loose.
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Yes. And the Velcre on the seat bag under ry side, there's
far toc much Velcro for those flaps. 1t was there in order
to hold the seatbelt in during launca. If we eliminate the

seatbell, we car eliminate all that Velcro.

In general, the Rover provided us the capability to go places
we never would have been able to go on foot, It was an excel-
lent device, with the exception of the recommendations on the
seatbelts. I can't think of anvithing that could be improved.

Lo ycou?

Yes., On the map case. That wasn't really ar optimum pesition,
because I was sitting up so high that I really had to strain
to get to the maps. For that reason, I always just stuck wit
cne map — the 1-to-25 000 scale, Sc¢ T just had one map to
use, always just held it in one hand. I think some improve-

ments could be made in Yhat area.

That's a good peint.



21.0 EMU SYSTEMS

SCOTT PGA FIT AND OPERATIONS. I ended up with g compromise solution
on my &arm length and my gloves., T had requested, just prior
to the flight, for the pecple to shorten the arms s¢ 1 could
have mecbility close to my chest, where I had to do most of the
work. If the arms were toc long and the fingers were extended
at that point, I got hand cramps trying to work the gloves,

If the arms were shortened, when my arm was cutstretched my
fingers were pushing against the inside tips of the gloves,
My feeling before the flight was that I'd rather have the
tight arms than the cramps in the hands. It resulted in too
much pressure on my fingertlps, but I'll accept that compromise
because it enabled me toc continue working without any hand
cramps. T never geot any hand cramps at all throughout the
wnole cperation. I feit like I had good mobility in cinching
up the geoclogy sample bags and in doing all that ALSEP opera-
tion., Driving the Rover was also quite comfortable, except
for my fingertips. Other than thaf, I thought the PGA was

excellent.

TRWIN I think I had the same fit that you did eon EVA-1, certainly.
At the end of the EVA, my fingers were really sore — the

fingernails and the end of the fingers, After that, I cut
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my fingernails back to the guick, just as far as I possibly
could with the scissors; and then on EVA-2, my fingers didn't
bother me at all. That solved it for me. I didn't have any

cramps either,

We had both experienced cramps in training. As a matter of
fact, I think when we first started at the Cape, 3 or 4 hours
after we'd gone out on the reckpile, we were sitting in de-
briefing at the CMS and both of us cramped up, You become
immobile when your hands get cramped, there's nothing you can

do.

They say that is due to a loss of petassium from profuse
sweating. I don't think I was sweating at all, except that
during EVA-3, T was a little warm. 3ut the fact that we were

not sweating, I think, probably helped us.
That's a good thought.

We've discussed the sulting and unsuiting., BIOMED INSTRUMEN-
TATION. We've discussed that. I felt LCG was excellent. I
think the MIN, INTERMEDIATE, and MAX COOLING positions were

Just right. I used all three pericdically. T used MAX COOLING,
particularly after we had sublimator startup on the AUX tank.

Because usually, when we got to the AUX tank and went to
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MIN COOLING, by the time we got the sublimator going, I'd
gotten fairly warm. 1T went to MAX COOLING and that cooled
me right away. T think that LCG is going to be one of the
éignificant milestones in the program. That is Just really

great.

Yes. It's great, I never did use MAX COOQLING,.
Never digd?

Never d4id. INTERMEDIATE was tae most T ever used.
You didn't have to drill.

That's right.

Let's see, HELMET. ©Nco comment. Just fine. The visors are
all good. They were all useful and it worked. LEVA operation
was good.' GLOVES, we discussed those. I surely think that a
better glove could be made which fits tighter. T think the
gloves, in my case, are still Too bulky, and there is too much
easement inside the glove. I think for an EVA operation you
need to have a glove which has a smaller easement than for

an IV operation when you don't plan to pressurize. When you
plan to run pressurized all the time, as you do an EVA glove,

I think they should be designed and bullt for that operation
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SCOTT alone, and nct try to compromise by having it comfortable in
(CONT'D)
an IV situation.
IRWIN I think the wrist ring pot to me more than the fingertips.
It cut into my right arm scross here. Maybe that was a func-
tion of my operations. It might have aggravated that., It
probably would have paid off in this situation to use a wrist

glove, at lezst on the right arm. Particularly after the first

EVA, I noticed it was starting toc go raw.

SCOTT UCTA CPEEATION. Yo comment. Jim, would you like to comment

on that?

IEWIN Well, I used mine guite frequently. Unfortunately, on the
Pirst EVA T must not have had a good connecction, because It
all lezxed out in the suit. The LM system took care of any

urine smell. I never smelled 1t once we got back in the LM,

SCOTT I didn't either. And I guess your sult was dry the next day,

wasn't 147
IRWIN Yes.
5COTT Yes. T think that suit drying coperstion is a good one.

The EMU MAINTENANCE KIT. The new antifog application works

great. Tt was very simple and stralightforward. Never had

VRS



SCOTT any fogging at all. I guess we wouldn't expect any without
(CONT'D)
it, because the flow is pretty good.

IRWIN We used the lubricant out of the bag. We never used the

replacement seals or the rings, never had to.

SCOTT DRINK BAG. We talked about that. The ANTIFOG. FPLSS PGA
OPERATIONS. Everything connected and disconnected all right,
except when we got the dust and dirt. Then, sometimes, it

would stick, but in general, I thought it worked great.

IRWIN Well, your comment, you know. Your's was riding kind of loose
at the end of EVA-3. I thought mine was riding higher than
it should. Perhaps because of the adjustment of the straps.
Also, the connection of the RCU to the PLSS, particularly on
yours, was gélled on the surface. Tt was galled, which made

it rather difficult to secure.

SCOTT The electrical connections? That's right. You mentioned
that right away. The first time you put it on you said it

was all galled.
IRﬁIN I'm surprised that it would go through inspection.

SCOTT Pressurization and ventilation were excellent. Liquid cooling

and circulation was excellent. Communications were superb,
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except for your antenna. There was ancther one that I can't
believe ever got launched that way. That was abcut as gross
g mess a3 I think I've ever seen, Connectors and controls,
I thought, all worked very well. I think it was a good idea
that they put that plastic plate over the flags in the RCU,

because that sure got dirty.
I had some difficulty seeing my flags with the wvisor down.

I did too. I found that it was the dust accumulation.

I had to sctualiy strain against putting my nose against the
visor to lock down and see the flags. I guess, alsc, I felt
that when I was getting out of the LM when it was in the shade,
1 preferred to have the visor up so I could see better. Then

I put the visor down after I got out.

I did the same thing. As a matier of fact, with the visor

down in the shade, you couldn't see at all.

RCU. I think the new RCU attachment to the PLSS straps
bracket is a good secure one. The RCU won't come off, but
it's sort of hard to get on. I don't know what you can do

about it.

I thought we got to the point where we were getting on pretty

MeONFIDE

well.
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SCOTT I slways had to struggle. We got it on pretty well, relatively.
There's not much you can do about that. It's certainly bhetter

the way it is now than it was before, because it won't come

off once you get it on.

I thought the OFP3 worked fine,
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22.0 FLIGHT EQUIPMENT

We ended up without a mission event timer in the LEB. The
digital event timer on the main panel — the SECONDS window
was obscured., It gradually got worse right from the very start
of the flight. It was oksy when we first started, and then
about half way through the flight the units on the SECONDS
window Jjust couldn't be seen. All you could see was the
10-second pulse; you could see that number clicking. But the

SECONDS window was completely gene.

Crew compartment configuration — the big stowage boxes are
too big. They ought to be partiticned because everything comes

out every time you open the dcor.

T think those mirrors are terrible. They are hard to manipu-
late. You can never get them in the right location. I had
the distinct impression I was going to break them several times.
T used those mirrors for some of the photography in window num-
ber 4, such as the solar corona, and that required getting 4dif-
ferent settings, particularly the Hasselblad. T used the
mirror to look at the settings because they are on the ocutside.
Those particular settings are on the outbeard side of the cam—
era, I had to use that mirror to locok at those settings. That

really irriteted me — trying to get those mirrors turned

iy

around.
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IV clothing and related equipment — We were wearing the CWGs
quite a bit in lunar orbit because of the temperature in the
cabin, We suggested maybe putting pockets on the CWGs so you

can keep track of your pencils and scissors.

We had a total of five sets of coveralls onboard — the three
that we sterted out with, and then there was a clean set for

Dave and Jim.
That was in the LM.

Right. To put on while you were docking. There is nothing
quite as refreshing as putting on a clean set of clothes, We
cught to consider putting another coverall onboard for the

CMP., He wears the coverall more than anbody else.

We had a problem with the wide strut lock.

Yes., That was an internal problem, I wasn't expecting that
first detent to be as heavy as it was, After Dave pushed it
intoe lock, it was pretiy obvious to me that it was my own

fault and my own problem.

yCONFIDENg



23.0 FLIGHT DATA FILE

Seonr Tre checklis®ts Laurch and Entry, the Updates, and the Cue
Cards were vory good, 1 was pretiy happy with the overall
Flight Dats *2le, I thirk 14 was very timely and very accurate.
I don't think we found any mistakes in it during the flight.
Yowards the erd of the flight, especially when we got into
EVA, we had a lot of confidence that we didn't before we went.
“here were a ninimum nunber of changes at the last minute,
only a very few pen and ink changes. I thought the guys did a

+
L

great job., The LM Flight Data File worked very well. It was
wel: orgarized. Some of us like to use polar star charts,

some of us like mercators. I 1like polar, and I tock the CS8M
bacaup polar star chart in the IM. That's nolse level. J

It was a good idea to bring the IM tape back to the command

modue, because we sure used a lot of tape.

WORDEY Orbit charts., There's a difference btetween the two of them,
D don't taink we looked at he Orbit Moniter Chart but once,
very briefly, at the very beginning. We never locked at it
agairn because we pretty well knew where we were. We found
that. ke orbit charts weren't good enough for what we wanted

of the charts, as far as orienting curselves.

T—
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The Sun Compass. I tried it during the SEVA and it worked
great, That was ine only chance we had to try it., We carried
it the whole way. I felt like we could use i% any time. I%

was a very simple operation and I think a handy backup tool.

The Landing Site Monitor Chart., We used thait ir the simulator
guite a bit 4o get a handle on where we were. We had it out

as we went over the landing sites during the acsivation.
Yes,

It's not very good photeography, but it gave us a pretiy good

handle on where we were over the surface,

Horizon Return Chart, That's the one on the surface that T
think is a useful chart., The navigation system on the Rover
worked so well that we had a tendency not tc use a:l thnose
charts, It would be pretily much crew-preference. To me, “he
most useful in training, ard in driving the Rover, was the
Horizon Return Chart which gave me a big picture anc a ncrizon
depiction., In retrosypect, the optimum for overall locaticn

of your position would be, maybe, a l-to-50 GO0 with a polar
grid on it, with the reciprocal bearings, and l-kilcmeter-
radiue circles. Then, any time you wanted to find your posi-
tion on the gsurface, you could look at the Rover NAV system and

uge range and bearing to locate vour position,
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The only cne I used for navigation was the 1-to-2% 000, be-
cause the surface just didn't look like the enhanced

photography.

They were enhanced to the point where they gave much stronger
relief than we actually saw on the surface, which somewhst

degraded their usefulness.

The Luner Landmark Maps in the command module were very clear.
It was no problem to use them, We had a series of simulated
obliques leading up to the landing area. I looked at them
maybe once before doing the first set of P2hs., I never looked
at them again, because the landing area was just so obvious

when we got there,

Sure was, Ceontingency Chart. We had no occasion to use it,

but it locks like it's useful,

Picking up on general flight planning, the two places in here

that will require comment will be from Al on the solo phase,

I was guite pleased with most of the general aspects of the
Flight Plan during the solo phase, The checklist was inte-
grated into the Flight Plan, and I thought that worked much
better from my standpoint than it would have been if I had

used checklists all the time. The only comments I have sbout
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WORDEN the Flight Plan are that we really need to concentrate on

{CONT'D)
making eat pericds and exercise periods work-free, That's
really important., I found that I was constantly being infer-
rupted in the middle of something to throw a switch somewhere,
or to do some other Flight Plan activity. I know there was a
concentrated effort to delete all that preflight, but it
didn't work cut. Continued effort has to be put into that
area to ensure that those reriods are absolutely free of
sequenced work in the Flight Plan, At least one period each
day in the Flight Plan should be devoted to a free period so
that you can take care of the housekeeping. You could take
care of the other functions that have to be done on beoard,

and you wouldn't have to sandwich them in between other

periods of activity.

IRWIN I have a different view of the 3IM bay than Al does. It
seems like it would be better if the ground called all the
actions on the SIM bay rather than having to look at the Flight

Plan for them.

scoTT Then you're tied to the ground all the time,
TIRWIN That's true,
SCOTT I'd disagree with that,
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That's right. 1 disagree with that, I did find that I got
intc a mode of operation where the ground would give me
30-second warnings on something which was in the Flight Plan,
That meant that T knew the sequence of things coming in the
Flight Plan, but I got a reminder from the ground. If there
was a 10-minute period before the next item had to be done,
then T could completely forget about the sequencing in the
Flight Plan. The ground would give me a 30-second warning,
and that would be a cue to me to go back to the Flight Plan
and do that function. 1 found that very useful. In relying
on the ground completely, you'd be constantly listening to
the communications and waiting for the gound to say something.

That would not work too well.

We had good preflight support on ell the Data File. The
change proposal system had a little brezkdown in comm there
on a couple of items. We weren't aware of the changes going
into the change proposal boards. The boss didn't know
whether we supported or we didn't sﬁpport. I'd reccmmend in
the future that any changes that are being considered by the
board first go past the crew so¢ they can pass judgement as to

whether they agree or disagree before it gets to the board.

I think you need to split that into two parts, Dave. I think

the procedural things should go by the erew, but there are a

"



236

WORDEN
{(CONT'D)

SCOTT

WORDEN

SCOTT

lot of systems changes that are just mechanical and that you
wouldn't want to be bothered with. You need to be aware of
them, but I'm not sure that you need to go through all that

paper work before the changes are made,

A systems change involves CPCB, which is procedures, And,

that's where we had to break down the conm,

Yes,

. Real-time procedures changes worked ckay. We had an awful lot

of Flight Plan updates, but T guess we asked for those, We
told them that during solo operations we didn't want any
Flight Plan updates. When the three of us were together, we'd
accept whatever they thought was necessary, and even though

we were busy, T think it worked okay.
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2h.0 VISUAL SIGHTINGS

SCOTT We forgot to mention, during the lsunch phase we went right
inte the sun. At cne point during launch, I put my hand up
to shield my eyes so I could see the ball. 1 was surprised.
It's no problem, but it would be a nice thing to be aware of

on an early morning launch like that.
IRWIN It wasn't in my window. Must have been in your window.
SCOTT - Boy, the light was smack in my eyes.
WORDEN I don't remember seeing anything that we didn't expect to see.

IRWIN We thought we saw a satellite, but we decided it was probably

a planet. Remember?
3COTT Yes, that's right. We sure did.

WORDEN Yes. As a matter of fact, didn't we think that was a satellite.

because it always showed up at the same place?

SCOTT Yes it showed up at both sunset and sunrise. You can't do
that if it's not a satellite. I mean if it's the same star,

I don't think we would see it at both sunrise and sunset.

WORDEN It always appeared about the same place in the window, too.
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Yes.

It's written down in the Launch Cheexlist at Lhe woint

which we saw 1t.

at,
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25.0 PREMISSION PLANNING

FPremission planning. Mission plan. The mission plan referred
to the requirements document and that was continuously updated.
We stopped looking at it aboul 3 months before the flight
because we couldn't keep up with it, and we couldn't prepare
ourselves for this much activity with the constant changes
that they had., I'm not sure that the Mission Reguirements

Document was fully completed during the flight because we just

"eouldn't possibly keep up with it. It should be frozen much

earlier than it was in our case. For instance, the scientific
community came up with a definition of a comprehensive sample

on the surface, which included some six or seven events, long

after we had completed our training on those type activities.

We Jjust couldn't accept a change at that late date, In fact,

the MED has tc be frozen at least 3 months before the flight.

If there is scomething that needs.to be added, put it on the

next flight. I thought the ¥Flight Plan came along fairly well.

I think that for the mass of detall that went into this Flight
Plan, and for the originality of the Flight Plan, I thought

they did a great Jjob.

Yes, it was well done.

- '
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Spacecraft changes. We had a lot of little changes at the end,

but acne of tkem really affeocted the missicn.

We mentioned a couple that we weren't aware of, such as tae

H, flow,
[

Yes, they changed our %ape meter and then it broke, and .

wonder if that was why.

Procedure changes. I think Lhet was fairly cwinimized towsrd
the end. We had quite a few carly ia the game, but the last

month I didn't sec too many.

4s a matter of fact, T Lhought the pen and irx changes thal we

saw were pretty minimal.

Mission rules and techniques. We got an =sarly handle on
mission technigues by having the dets priority meetings abcun
6 months before flight and got all those out of the woy, and

the techniques documenis established as Lo what we were geing

3

aper

to do. We proceeded along in that direction while tho

ted
i

work caught up with us., T theught that gave us 2 good pogi-
tion for understanding the missionon rales as thoy werc developod
during the simulations. We always had a falrly geod handlico on
the technigues of the missicrn rules. | recommensd an early

start on those things. Tne {lignt directcrs kept us well
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abreast of changes in the philosophy in the mission rules,
which I thought was very good, I don't think we had any
disagreerent on mission rules as we went., BEverybody was in

agreement on oxactly what we were to do.
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26,0 MISSION CONTROL

SCOTT Mission contrgl. Go no-go's were timely. We were ncver be-
hind on understarding those, Jim did you ever have any prob-

lems with flight apdates?
1EWLI No, they were all very timely.

SCCIT Those late PIPA bizs updates were surprising on the descent as

was the 3000-fcocot call. We'll get that worked out.

The consumables seemed to work oul well, passing back and forth
the data. Our inflight gages were scmewhat different from the

grournd, particularly In the RCB.

It was guite diflferent. We were all abreast of the situation .
taroughout the mission. Anything in consumables, problems
anywhere? It was 4 good thing somebedy found the 25-pound
water delta, that day we had the leak in the IM. That was a
sharp bite beczuse we could have ended up with an unexplained
£Z-pound water loss, and a bunch of water in the back cf the
IM trat might nave frozen up and broken a line or a wire or

something.

RCS fuel. I didn't lock at *the command module's when we got
back down, but I'm sure we had plenty. We had both rings and

it was a nominal eniry. Service module: we ended up with

35 percent. “‘ ‘
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In the orbital operations, you never got close to the red

Jine, did you?

The last number I recall hearing was 15 percent above the red
line on one quad. There was some concern about the second
day of lunar orbit operaticn that we were expending fuel more
rapidly than we should have been. We were going to have a
problem with the red line. They called up a weight change

for the CBM to try and take the DAP into firing fewer times,
to conserve some of that fuel. That didn't work. So we went
back to the actual weight and nothing else was said. We never
compromised any of the operation and we ended up not even
close to the red line. I never did hear a number after the

15 percent, but I assume that we were comfortably ahove it.

The IM RCS was great. We ended up with something like 8C per-
cent when we came in there, in the final breaking., DFS fuel,
We had plenty. We had a minute and 51 seconds of hover time
remaining. ©OSF5 fuel. I think that was all planned and uti-
lized, with a couple percent left. Real-time changes from
mission control. No comments. Communications, The system

worked well all the time.



27.0 HUMAN FACTORS

27.1 PRIFLIGEZ

SCOTT The health stabilization and control program is a good idea.
There was some concern about us catching a bug just before

launch and one of the reasons we didn't caiceh it probably was

becatse of the isclation.

IEWIN Yes, I thought it was a good idea. t gave us a chance to

rest up a little bit, too.
WORDEN I felt quite rested before we went.

SCOTT I did tco. I thirk we all got & lot of rest, everybody was

feh

in good vhysical shape, healthy, and ready to go.

Medical care. We had noc problems in that area. Time for ex-
ercise, rest, and sleen was adeguate, There was no pressure
gt all duaring the last 3 weeks. As a matter of fact, Wwe were

trying to find things to do.

Medical briefing and exams. My impression is that the medical
protocel seems to grow and grow, and everybody wants a little
bit more. ZIt's an awful lot. Because of the requirements of
the migsion ard the greater demands on the crew during a mis-

zion, it would be nice if we could keep the same level of

.....
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medical, activity instead of increasing it. In each test,
each group of people seems to have cne or two more little
things they want, and it just adds up 1o one blg, big ste,.

I think we're reaching the limit.
I'm glad we went on that low residue diet vefore flight.
You think it helped.

I might have had to go the first day, if I hadn't been on that

diet.

r

Eating habits and amount of food conswned at F minus % to F

minug 0. We went on the low residue, and [ guess it helpaed.
27.2 FLIGHT

Appetite and food preference. Before we went we decided wz
were going to try to eat everything on board as prescribed om
the meals. That's exactly what we did. We ate =sveorytlio- tiere
was to eal except the bacoh squares and a few othor thineso.

The more you eat, the more your system works and the more waste
you have. That created a time problen in that overyvody ol

to use the waste nanagement procedures at least svery cilier

day. That's time you have to aillow for, It's still 2 good

idea to eat because T think we all felt very good theoughcus

onGiRegN
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the flight. Once we got on the curve of eating all the meals,
it was no problem. In fact, I think we all got pretty hungry

when it came to be mezl time.

In that connection, I just wish the packages in the pantry
had been labeled per meal without having to search for items.

We wasted a 1little time there.

in othef words, have meals all the way through, and have a
pantry with extras., I think that's a good idea. Changes in
food preferences as the flight progressed, were not noticeable,

except we all wanted scrambled eggs for breakfast,
That's right, and we all got off the bacon squares.
I sure could have gone for some more of that chalais soup.

That's the kind of thing that's an individual preference, and
I don't think it's too meaningfui for us to go through our

preferences on the foods, In general, the food was very good
and there was enough variety that we were all happy and every-

body ate good.

The wetpacks were great for giving you something to chew,
giving you the bulky kind of food that you wanted, something
that's already prepared., However, the flavor in the wetpacks

left something to be desired. It discouraged me, upon first
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WORDEN opening up a wetpack, to first see an amount of gray pre..
(CONT'D)
that the food had been cocked In. 'That didn't make 11 very
tasteful.
SCOTT Catsup and mustard helped., Chili sauce, next time, might cveorn

be better. HNo deviations. We stuck to the est porisds w

and the programed menus. Food preparation.

IRWIN Well, you noticed gas.

SCOTT Yes, I thought there was too much gas, 'the cans workod ooy
and cnce we learned how to use the soun tacks, Fher -arios

okay .

WORDEN Yes, there's a certain amount of readjustment you have t-

undergc to get use to opening those things. A zcmrmont o il

canned food. Those things that are puckaged in =L oo, oo
a liguid, caused us some pronlems, and L don't thinl wo o ov

really sclved the secret cf onering the canz withens o070

some of the liguid out,

IRWIN Some of them had almost too mich liguid in tnem, zu-l gz -he
reaches.
WORDEN They were very difficult to open withcut spilling some o It

without getting some drops of Tiguid,

Glndniinbiniisnhdiiggpol
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SoOTT We used the germicidal tablets until we ran out of them,
Some of the packages we brought back were without the tablets
because we just ran out., Odors were ckay. We ate everything
on the surface. I thought the water tasted good, except for

the gas we mentioned.

WORDER I was expecting more of a chlorine ftaste in the water than I

actually found. Thal was quite = pleasant surprise.

IRWIN I frankly couldn't tell the difference in LM and command mod-

ule water.

SCOTT We talked about the sleep. We recorded all that. Restraints
were okay. Evervbody sleeps a little different. Everybody
will find out the way they want to sleep. Exercise. We dis-
cussed that. Everybody exercised when they were supposed to,
and we talked about the ergometer. Anybody get any muscle

soreness?

WORDEN The first couple of nights, I had a very sore back. In talking
to the doctors, after the flight, it was readily explainable
in terms of the one-g conditioning that your back muscles have,

It's a normal thing. It's just something to be aware of.

iy *
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SCOTT

IRWIK

falaten
Sb\-«'}-

IREWIK

SCoTz

Inflight vraz ayglenc. o oniy ol e Lo L0 Loolino s

and Al happened to get it.  Wo slwuys had Lo borrow

tocthpaste, and woe didn't have any on e Tunore o

You vock your wooth brush

I lust gave up orushing my ~ecun oMer coach !y o,

i)

w

surface and from then on I just forgct it.

PR U0 58 PSS VR P A VPR SRR MV RS R

Sunglasses wors ok

17

I don't remerver any prouloms tharo.  Ulatanx

versus serisl persgechive during nva,

ngrd tTo Judge distaroos op i

clgser than it

We'lve already commented on Shae Loxen soosdl Docing
pericds when we were exvased o b aliesoiolol

rocticed any discomfori; nowver oLl ool iy @lieh

I'd like to suggest that cley ooal b clond i

dousekeeping., We discussod Lo

-1

Wwe discussed that, reiative Lo bhe vaeisw oo

cabin Tans., bLadiatizon donimeoso.
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WORDEN
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WORDEN

SCOTT

WORDEN

TRWIN

problem because they just kept having to be searched for. We
were being asked about PRDs at odd times. We got out of sync
the first day and never got back in. I didn't realize they
were guite that important, especially the low numbers we were
getting. The crew ought to pay attention to having those
things around because the doctors will ask you. We never
touched the radiation survey meter. Personal hygiene. 1

rarely used those wipes.

I found the wipes a little bit disagreeable, in a way. I

didn't like the odor of the wipes.
We commented that they ought to be scented.

The one bar of socap that we had, that Jim tock, was a very
good idea and I would suggest that in the future. You get
almost as much a refreshing feeling from the scent of that
scap as you do from using it. I think that is a good idea

and I think we ocught to consider scenting the wet wipes.

I thought the towels worked great. If you had a bar of soap

and towels, you'd be in good shape.
I don't think we used but sbout 10 percent of those wet wipes.

1 threw most of mine away.
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WOLRDEN Theore was o large packsgs in Lae Tood

THWIN You guys used thoe combs. Donevhors, Do lostonine
SCOUT Your ight-wolght neadsel nover woraod,

WORDZL That's right. Thne microvhone in my lighti—we

did worz.

SOOI cdim deft it or Lao suriana somewne e,

TEWIN Ther last Lime we siw DL wiid whoen we woro or S o a0,

WORIZY A spare light—woighy headsal sh




