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1.2 BJYDING AL LKNGRESS

CURZAD Lrnere wWere no acuoed differences from the publisbed mrocedurce.
GURDOT T agree.  TL was all ronminal.

CONEAD It was like = COOT,
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2.0 BTATUZ CHECKZ AND COUNTDOWN

CONEAD There were no noted differences from published procedures.

BEAN The S-band antenna was in the wrong position in the spacecraft
and we changed that before 1lift-off. The other 1s the water

under the BPC.

2.5 Distinctions of Sounds in the Launch Vehicle Zequence,

Countdown to Lift-0ff

CONERAD We noted no sounds whatscever from the boosters. It was
extremely guiet up there. The only noteworthy condition was
discussed the previcus evening with George Page in the control
room. We nad discussed the heavy rain and the fact they were
going to roll back the White Room. I was concerned about
water and he rested assured that the BPC was waterproof and
that it was perfectly safe. My other concern was that the
upward firing SM RCS thrusters were all going to be full of
water. Bverybody concluded that this was no problem. During
the countdown with tae wind blowing up there, it was obvious
to me that water was leaking between the BPC and the space-
craft. T could see water on my two windows — windows 1 and 2.
We experienced varying amounts passing across these windows,
dependent on how heavily it was raining. These were the only

things noted up to lift-off.
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3.0 FOWERED FLIGIT

3.1 B8-TC IGNITION

The three of us felt that the noise level was lower than
anticipated. Kone of us wore anything except the normal hel-
mets. We had no earpieces or eartubes as some previcus crews
had used. Chroughout the atmospheric porticon of powered flight
where you can expect high ncoise levels, we didn't find it
particularly nolisy. The flight was extremely normal for the

first 36 seconds and after that it got very interesting.
3.2 LIFT-0F>

I want to say there were very good physical cues and there was
nc doubt in anyvody's mind that lift-off had cccurred. The
cues were there, and you znew when lift-off had occurred

regardless of the clock and the 1ift-off call from LCC.
I'i1 run quick:y tnrough the launch program here.
3.3 Launch Vehicle Lights

The launcn vehicle lights went out as advertised in the proper
sequence, They are slightly staggered and it was about a
second and a half pefore 1ift-off — all the lights were out

and we had lift-off.
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3.4 Boll Frogram
CONEAD The rell program was on time.
3.5 Piteh Program
CONRADI The pitech program was on time.
3.6 Rate Changes

CONRAD I didn't notice the rate changes, because, at 36 seconds, T
first noticed that scmething had happened outside the space-—
cra®s. 1 was aware of a white light. I knew that we were in
the clouds; and, althcugn I was watching the gauges 1 was
aware of & white light. Tae next thing I rnoted was that -
heard the MASTXR ALABM rirging in my ears and T glanced
over to the caution and warning panel and it was a sight to
behold. There's a listle disagreement amorg us znd I'11 have
to loock at the tapes, but my recollscticn of what T called out
was three ZUZL CELL lights, Toth AC 1 BUS and AC 1 CVERLOAD,
FUEL C-LL DTSCONNECT, MATN A and B BUS OVERLOAD lights, and T
wes not aware of AC 2 lights., Dick thought they were can. T
don't thinx they were because T remernber thinking taat ﬁhe cnly
lights that weren't on o0f the slectrical system was AC 2 and

maybe I cugnt to contigure feor an AC EBUS 1 gut.

SRRl
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CONFIDENTIAL 53

et me make a comment here. A considerable length of time
elapsed between the time those lights came on and when FPete
read them off to the ground. I can't swear positively that
they were all on. To help Al, my ususl habit.was, when any
light came on during the boost phase, to read it cut sc that
he didn't have to be concerned with which light it was.

My recollection is that when I first glanced up there I didn't
read any of them to him, but I scanned all of them and the only
thing I said to him wes, "Al, all the lights are on." I am
under the impression that at one time, or initially at least,
they were gll on. Pete read it out gquite a bit later. We'd

talked about it and you read them out a minute or so later.

I went back to my gesuges and ascertained that everything was
running on oy side. Abgut this time, the platform tumbled.

The next thing. I noted was fhat the ISS light was on. This

was obvious because my number 1 ball was doing 360's. T even
took the time to peek under the card and we had a PROGRAM ATARM
light, the GIMBAL light, and a NO ATT light. So we lif up Jjust
about everything in the spacecraft. Since that time, we found
out that we were hit a second time and that's probably what did
the platform in. When the platform went, Al was telling me
that we had voltage on all buses and that we had all buses.

I remerber him telling me that the voltage was low — 24 volts.

CONFIDENTIAL ,
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SR TTTAL
We got all the lights. I didn't have an idea in the worlid
what happened. My Tirst thought was that we might have aborted,
but I didn't feel any g's, sc I didn't think that was wha£
had happened. My second thought was that somehow the electrical
connection between the command module and the service module
had separated, becsuse all three fuel cells had plopped off and
everything else had gone. I immediately sfarted working the
problem from the low end of the pole. I locked at both

zc buses and they locked ckay, so that was a little confusing.
You locked at the voltage meters, not She ligants.

Yes, that's right. I loocked at the volts — the lights were on.
I locked at the voltage and the voltage on all phases was good.
This was a little confusing. Usually when you see an ac over-
voltage light, either a inverter goes off or you have cne of
the ac phases reading zerc and you have to take the inverter
off. in this case, they all looked good and that was a blt
confusing. 1 switched over and toox a logk at the main tuses.
There was power on both, although the voltage was down to about
2L, which was a lot lower than normal. I locked at the. fuel
cells and they weren't putting cut a thing. 1 looked at

the battery buses and they were putting out the same 24 volts.
They were hooked into the mains and it turned ocut that they were

supplying the load, As I aid this, I kept telling Pete we had

WA
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power on all these buses. One of the rules of space flight

is you don't maske any switch-a-rocs with that electrical sysfem
unless you've got a good idea why you're doing it. If you
don't have power at all, you might change a cbuple of gwitches
to see what will happen. When you have power and everything

is working, you don't want to switch too much, I didn't have
any idea what had happened, I wasn't awsre anything had taken
place cutside of the spacecraft. I was visualizing something

down in the electrical systems.

We had a crew rule to handle electrical emergencies. Al did not
do any switching without first telling me what he was going to
do. When he told me that we had power on all buses, I remember
making the comment to him not £o do anything until we got

through staging.

Yes, that is right. I didn't have any idess anyway. I knew
we had power, so I didn't want to make any changes. 1 figured
we could fly intc orbit just like that and that's exactly

what we did. The ground came up a little later and said to
put the fuel cells back on the line. T was a little hesitant
about doing that, because I didn't understand that we had been
hit by lightning. I gave it a go and, sure enough, things

started working very well after that.

.
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Because I could see outside, I made the comment to them
several times, I told the ground that I thought we had been
hit by lightning. I was the only one that had any outside
indications. Dick didn't note anything over his little hole
in his center window. I was the only one who noticed anything
and that was only the first time. I was aware that something
external to the spacecraft had happened. I had the decided

impression that I not only saw it, but felt it and heard it.

I think the cne thing I should have done was put battery C on
both buses. I don't think you're going to hurt yourself doing
this. I would not have tried to reset the fuel cells or any-
thing else any faster than when the ground called up, because
everything was working fairly well and we were in g critical
flight phase. I didn't want to take a chance of taking out a

bus with a bad switch.

I think it was a smart decision. We've all learned that by
arbitrarily switching the electrical system around, you can get

yourself intc more trouble.

You could lose the whole ballgame and we had the whole ballgame.

We were in pretty good shape.

I never considered any kind of an abort. The only concern that

passed my mind was winding up in orbit with that dead spacecraft.
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As far wsz I could see, as long as Al sald ke had power cn the
puses and the COMM was good, we'd press on. We haed a long

time te go before we oould do a mode 12 &nd so the thougnt never
crossed my mind abcut aboeriing at any point. 1 wanted to make
sure we had encugh time t¢ psych it out. The main concern I had
was goetting through staging where we got the g levels back

down agair and we haa a little mere time to sort cut what was
going orn. 50 we can tack Lp and say vhat we hesrd cabin
pressure venting. Ingine gimoaling was apparent to everyhody

in the first 15 or 20 seconds of powered flight, cspecially

going by the ucwer. The "Tower Clear" call was loud and clear.

Let me injeclt scmeihinz here. During this time, we didn's
nave any roll or any calls from the ground or anyihing. I
didn't hear i-B called out; during all the confusion of all
the lights, 1 did not throw the RC5 propeliant command to RCS.
I missed tnat switen., Yhe next thing I recall beinz called
from the ground ziter this electrical prcblem got sorted out in
everybody's rmind was a I-C call and I shought, "I've got to
get over here," and 1 iturned off the RCE provellant command

at that time. Then, in 2 minufes, I got the EDB. T guess

the rules say that when you lose a fuel cell you Lurn off the
EIX3; tut there was sc much confusicn at that time that I just

got the EDS funecticns 2t the 2 minute time.
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CONRAD T guess tne most serious thing was the second lightning strize,
which we weren't aware of. I was under the ‘rpresszion we Zost
the platform sirmiy because of low voltage out apparently that's
not the case. Apparently we got hit a second time at that
point. Dick's right witn that DS AUZ0 enabled. A1l we
needed to do was vlow z battery off the line ana T have a

decided impression we would have gotien an AUTO abort.
GORDCH Jo, you need two cof them.

CCNEAD - think tecause of previous creow briefings, there were no
surprises in S-IC staging. We got all the good things that

most people mentiored and so much for that.
2.10 5-1I7f Engine Igniticn

CONRAD 5~I1 ergine igniticn was smccth and the ride throughcut the
[

o-IZ flight was z8 advertised cxcepl “or a 1 Lo 7 Ez vibratico

we felt tharoughout the whole burn.

GORDCK It was not necessarily longitudirnsl and was just a general

vibraticn.

CONRAD T don't reslily know what 1t was. I was just aware of it. =
dorn't think any cf us noticed the mixture ratic shift on
tne 5-T1. We did notice it on the 5-IVE. The Lower and BPC

wert as advertised; tut, whern they did tney urlcaded a whole

e
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plle of water on the spacecraft again and this water stresked
down the windows and froze immediately. At the seme time, the
water picked up particles from the LET Jettiscon motor and
depeosited & white ash in the form of oil droplets and streaks
all over windows 1, 2, and 3; & little on 4, and none on 5,
whichlwas our best window. The ice sublimated later enroute to
the Moon after TLI, but it left white deposits in the form of
spiderweblike things in the corner crevices and as a white

depcsit on the windows. The 5-I1 center engine shutddwn ceame

as advertised and S5-I shutdown came on time.
3.15 S5-IVEB IGNITION

S5-I1 and 5-IVB separations were smooth and normal, ©5-IVB igni-
tion was smooth. The ride on the S-IVB was very nice,
Communications throughout the whole launch were outstanding.
One other anomaly during all this mess with the lights: We had
several MASTER ALARMS after the initial one that turned out to
be the 002 sensgr. It flashed on and off several times; when we
locked at the gauge, it was Jjust cyecling from zerc to full
scale. It finally quivered one more time and gave up the

ghost and died somewhere in the powered flight, never to be
heard from again for the rest of the mission. The remaining
controls displays oéerated as normal until we were in flight,

when we noticed we had a failure of ocur service module RCS
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quantity gauge. This must have been a gauge fallure because

it failed for =all four guads.

As far as any other sensaticons through powered flight were
concerned, we felt that they were all normal per previous crew

briefings.

Number 1 window picked up some ice right in the center sometime
after launch. The ice locked like it was about 3 inches in
diameter and was located on the inside of the outer pane.

It actually sublimeted off during our first night and was

gone the morning of the second day.

I don't know where that came from. I don't have any idea and

there wasn't anything like it on the other windows.



CONRAL

GORDON

4,0 EARTH ORBIT AND SYSTEMS CHECKCUT

There was no evaluation of the insertion parameters. We didn't
have a computer or we didn't have a platfcrm. So, we started
our normal pestinsertion systems configuration checks. We knew
we had to do a P51l immediately upon hitting darkness, so Dick
started hustling down the LEE during daylight. The ground was
going through a full-scale review so it could be determined
what happened and whether they were going to give us the GO for
2T cor not. We had to get the platform up. I knew they wanted
to lock at that and I was sure they were going to come up with
several other things for usg te iook at; which they did. All

of them we agreed with: all of them were no strain to pick out.
Z think the greound organized i£ very well by passing us the
pages of the checklist they wanted to run over. They wanted

a gquick P52, We knew they were going to ask for second P52 to
get a loox at the platform. They wanted an MIV check of

VERE 7L on the erasable and I presumed they locked at many
other systems cn the telemetry. We got the ORLEAL up aﬁd

operating. Dick Jjettisoned the optics covers.

. No debris was noticed as I saw the optics covers go through
the sextant. I heard them go. I just had the optics control

full-right so that tne shaft angle was increasing. By the time
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CONRAD

I got over to look through telescope, the cover had aiready
gone. I did not see it go, but I was positive that both covers,

in fact, had left the spacecraft.

Trhe S-IV responded as it should, there was no doub®t in rmy mind
without a CCAS in the window that we were in local norizontal
tbrquing. The unstorage went per checklist. UThe COMM was
good and per previous simulations. Except for the additional
systems checks we went through, the TLI PRZF went exactily
according to checklist. We'll each cover the one ancmaly we
noted in the 002 sensor and the two ancmslies in the RCS gauge
somewhere along the line. 1 was very surprised [ couldn't
hear the RCS thrusters fire when we did the pulse check. The
ground came back and assured me that Neil cculdn't hesr taenm
either. The reason I pulsed several times on it was that I was
st11l1 worried about the water in those thrusters. T wasr't
convinced, in my mind, that we had not frozern some thrusters
full of ice as there was water on the windows. Everybody
thought it would disappear and it hadn't. I was concerﬁed
about those service module RCE thrusters, but the ground

assured me they were working okay and it was all right with us.

We all had a fullness in the head and, other thsn that, I don't

think anyone suffered any nausea, vertigo, or ary other symptom.

\CONEIDENT] : ]:



CONRAD Unless somecne wants to comment con that, I'll let Dick talk

(CoaT'D)
about the PH1.

BEAY 1 think we were all pretty careful and I had the feeling that if
Z had moved around = lot, I could have gotten dizzy. But I
never did. Iverycne was pretty careful and after about a day,
it didn't makxe any difference. We were doing anything we
wvanted. I don't know if anyone mentioned it before, but your
head shape changes. I locked cver at Dick and Fete about
2 hours after ingertion and their heads loocked as if they had

gained abcut 20 pounds.

BEAN Did you mention that inside some of those windows, not only did
we have that icy stuff, but we have that fluffy cottonlike

material?

CONRAD That ccttonlike material was on the ocutside and that's what
I called a spider web. It was actusily ice to begin wifh,

ard when the ice sublimated, it just left those filmy deposits.

GORDCY I'm sure it was the deposits we picked up during BPC Jettison.

I den't know wnere it was from, but it was there.
BzAN You did = gimbal motor check too, didn't you?

GCRDOXN Yes, MOV check., I guess Pete Las covered all the extra things
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we did as far as the systems are concerned: E-memory dump,
self-check, TVC check, and getting ready for TLI., 3Before I
get in the P51, I might comment on the nausea, vertigo, and
other disturbances I fully expected in the heéd, which was
experienced in other flights by other people. I guess my
comment is, that i1t was there and was recognized and there was
no concern, After the first night, it was gone and never
returned. I was nustiing arcund the LEB area guite a bit
because I knew we had a lot to do before we could get a
commitment for TLI. Even though I was not as careful in the

manner in which I moved, I was not concerned about moving cut

‘ahead or underneath the couches and all that. I did this with-

out any sensations of vertigo or nauses vhatscever., I think
the more you think on these things, the more susceptible you
are to it. BSo I just forgot asbout them. Knowing I would have
to do a P51, I grabbed the star charts out of the stcrage area,
along with the rest of the unstored items that had to be
accomplished and started locking on the star chart as to where
we might pick up some stars and I Just sat there waiting for
darkness. I heard this comment before and was fully aware of
it. When we got to darkness, I looked in the telescope and
didn't see anything. I was concerned at that time that I
hadn't gotten rid of the optics covers. I knew they were gone,

I heard them go.

=
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We had a short discussion sbout that, as a matter of fact.

Wher. I looked in the telescope I couldn't see anything. There
was no light or anything coming from there. I thought it must
be because I'm not dark-adapted and probably this was correct.
The more I stared and the more I loocked in there, the less I
could see. So, I just went to full range of coverage; full
left, full right, up-down, crossways and still couldn't see
any stars. I finally went back to zero optics and got the star
chart cut, and locked at the orbital parameters. The GDC was
still operating, so we had an idea of our inertial angles. I
locked at the chart ané picked up the zero optics point and
knew which stars should be coming inte the field of view at
that particular time. Fortunately Al was helping me with
this. Ee was locking out his window and could see Cricn
coming up on his side. 3S8o, I just waited until it came into
the field cf view of the optics. Because of the ORBE RATE
torquing, the zero opties point was looking actually to the
south of Orion. When I looked at my star chart, there'wasn't
much down there that I could recognize, even under faveorable
conditicns. Fortunately, it happened that Crion did come into
view in the very upper-left-hand portion of the optlcs. When

I drove it to the fullest extreme, I saw the belt of Orion
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dimly in the very edge, and then I could pick up Rigel and

Sirius. Once I had picked up Rigel, I cculd find Sirius.
They'were the only stars I could see in the entire field view.

It was a cooperative effort between Al and Dick. Al was
locking cut his window with one star chart and Dick was hustling

in the LEB.

The pressure was on and fortunately those two stars were the
only ones I ever did recognize. They were Rigel and Sirius.
They were just barely in the field of view. I grabbed those
two quickly and got a P51 and did a quick P52. I think that
one of the stars it came up with was Acamar. I wouldn't have
been able to find fhat without a P52 under any clrcumstances.
But the P52 worked fine and the second P52 over Carnarvon, just
before TLI, indicated that we had a good platform. Drift angles
were very low. The torquing angles for the second P52 were
extremely low and everybody breathed a sigh of relief that we

had cur platform back again.
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ST 5-1

5.0 TLI THROUGHE S-IVB CLOSEQUT

2.1 TLI BURN

The TLI burn was normal in all respects. My one comment is

that we had the little additional program in the CMC to count
down to timebase 6 which I thought was extfemely good. .Dick

set 1t up and had it running. We always knew where we were

and the 5-IVB performed exactly as advertised. The lunar orbit
torquing on cur ORB RATE ball worked extremely well. We had
very small dispersions about it. I had the decided feeling that,
if we had had to fly & marual TLI, it would have gone just like

the ones in the simulator and wouldn't have been any big deal.

I thought all the cards and procedures that we had on board

were excellent and adequate.
5.2 8~IVB Performance and ECQ

The S~IVB performance and engine cutoff were on time and ex~

actly as predicted.

5.3 O8~IVB Maneuver to Separation Attitude

The B-IVB maneuvered to the proper SEP attitude.



5.4 S-IVB Maneuver to T&D Attitude

GORDON  We had 1t all set up. I had the NOUK 17 needles set up for
the TD&E attitude and we monitored the S-IVB maneuver with
NOUN 17 needles. It was smooth and went right to the pre-

flight attitudes.

5.5 OSEPARATION FROM SLA

GORDON  On the separation from the SLA, we were ready in plenty of
time, We had everything set up. The separation was made on
time with the normal procedures. It was ancther one of those
pyrotechnic events. There was no doubt in your mind that you

hed come off the SLA and were on your way,
5.6 High Gain Antenna Activation

BEAN Completely nominal.

GORDOK There were no problems; it was all nominal.
5.7 FORMATION PLIGHT

GORDON I don't know why we ever. cormernt about formation flight. There
really wasn't anything to be done at this time. Everything

was okay; we had rnio particular problems.
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5.8 TRANSPOSITION

I guess my main concern here was fuel usage, procedures, EM3,
and the amount of complexity we tend to put into this thing
when we're trying to do a very simple operation. We Just com-
pound things and procedures by getting fancy and it messed me
up once. If I'd been smart and used my head, recognizing all
these problems with the EMS in previous flights, I'd have taken
these TDEE procedures and scratched gll reference to the EMS
whatsoever,

Yeah. You have to thrust on time and that's good enougﬁ.
That's exactly what I would have done. I would have separated
from the SLA, I1'd have thrust forward on the time, whatever
it was, to get 0.8 ft/sec — I'll arbitrarily say 3 to 4 sec-
onds. 1'd have waited to 15 and I would have backed off
thrusting for a couple more seconds. And that's all you need.
This fancy monitoring of the EMS, with these things being

bad — there's a hysteresis in them. They go forward before
they go down. They're wrong because of the rotational effects
and here's what happened to me. The EMS was set up at minus 100
before separation. I hit forward translation and then hit the
S-IVB/CSM SEP button and got the pyrotechnic event. I was
going to look up to monitor the EMS when I got 100.8 ft/sec

and the EMS read minus 98. So I had no idea how much velocity
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GORDON I'd put into the thing and I just continued thrusting forward

(CONT'D) '

' for a few seconds, probably being conservative because I wanted
to make sure I got far encugh away from the booster before we
did the turnarcund. The rest of the procedures are excellent.

S8CS and the DAP control coming off the booster held that thing

right on the money.

CONEAD You had te do very few up/down, left/right transiations.
You turned right arcund and went into AUTO and it was looking

right back at it,

GORDON I used the VERB 63 needles (the NOUN 17 needles came off during
the turnaround) and went to S5CS control, ACCELERATION COMMAND
in pitch, and pitched up at 1-1/2 deg/sec. Tt was extremely
smooth. There were no problems at all. When it pitched
180 degrees, the S-IVB was right smack deb in the middle of
the COAS. When I finished the 180-degree-pitch maneuver, I
stopped the opening velocity by thrusting towards the 5-IVB
and did a VERB 49 maneuver to the docking attitude, at the
same time closing all the way. Now I estimate that I was
probably a good 100 to 125 feet away from the booster snd I
was twice as far as I wanted to be. I'm sure the only reason
I was there was because of relying on that EMS to give me the
velocity when 1 ouéht to have kept it as simple as possible,

I could have used a clock to get those velocities,

t

). W .“I’
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CONRAD Well, I don't think that distance was too great. That is a
big moose back there anﬁ you sure don't want to take the chance
of running inte it turning around. fhe cnly other problem is
that you want to return and dock. I think that, had we just
sat there and left a very low closing velocity and accepted
10 or 15 minutes (which we didn't want to do); we'd have drifted

in there okay.

GORDON  Yes. Kven at that, I think it was approximately 8 minutes or
so before we actually docked and the thing that's disturbing to
me is that I got myself in a box and it's due to my own stupidity
in not recognizing these bad features. My whole philosophy
right now on the EMS, whether it's a gocd one or & bad one, is
that it should be used only two times: One is for entry and

the other is for backing up an SPS burn.
CONRAD Yes, I agree.

GORDON  And when you're doing RCS maneuvers, you can use the G&N or
you can do it on time, It's perfectly adequate and it's the
simplest approach, The EMS was never designed for anything
else other than those two functions. But it was disturbing to
me to be able to get in the simulator and consistently dock —
consistently do the whole thing using less than 20 pounds and
then get in fiight and end up using 70 pounds. My recommenda-

tions now are that the procedures for TD&E are adequaﬁe in our
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CONRAD
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checklist, if you scratch all reference to the EME and sub-

situte times to get your separation velocity.
Yes.
5.9 DOCKING

The docking was easy. I have no comtents on docking. The
spacecraft, as heavy as it is, flies beautifully within

DAP control for attitude with the VERB 49 maneuver ang it was
lined up perfectly with the COAS. All I hed to do was irans-
late left, right, up, and down; and control the closing velocity.
On contact of the probe and drogue, there were no ecscillations,
no visible motion at all. I went to FREE as soon as Pete called
barber pcle and tﬁe spacecraft didn't even move. We just sat
there for 10 or 15 seconds to assure ourselves that there were

ne dynamics inveolved and then we retracted the probe.

Yes, I think the only way you know that you really have two
heavy vehicles up there is when you retract the prove.. It

really is obviously moving a lot of mass together,

It takes a long time to get down ard then we had the ripple
fire on the latches being made and we got the gray indication

on both talkbacks.
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5.10 CSM Handling Characteristics During T&D

A1l T can say is that the SCS control during the turnaround
was excellent. There was no gquestion as to where it was, what
it was doing, or where it was going; the control response to
the DAP for ATTITUDE HOLD and for the VERB U9 maneuver was

excellent.
5.11 Sunlight and CSM Docking Lights

My opinion is that we probably never would have any sunlight

problems unless we were looking directly at the Sun,
That's my belief too.

The docking light was not used, because it wasn't required or

needed and that ought tc be a closed subject.

The procedures for the IM pressurization went per the checklist.
The hatch was removed, the umbilicals were hooked up and CSM
power was transferred immediately. We were all aware of our
two circuit breakers, which we had to make sure were in and Al

had that well in hand.
5.12 EXTRACTION

In fact, Al was so concerned about getting that LM out of there

that he had both Pete and me check that he, in fact, did have
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GORDON  those circuit breskers in., He wasn't going to be the onily
(CONT'D)
one responsible, The extraction by spring election was smooth
gs glass., There wasn't any unevenness, oscillation, or any-
thing. That whole packasge Just whipped right out of there
straight as an arrow and we soon lost sight of the 5-IVB, as
a matter of fact, because it Just went right straignt aft and

was of no concern. We thrusted aft for thke 3 secornds that the=n

did the VERB L9 maneuver to the S-IVE viewing attitude.

CONEAD  The maneuver was good; 1t put the S-IVB right in the center

hatch window.
5.13 Photography of Ejection

GORDON My only comment is that it was probably okay. I had no sense
of even having the 16-millimeter running because all I was
looking at was the LM. I don't krnow if Al tcok any pictures
of the election or not on his side. I didn't see. You

couldn't take any pictures because there was ncthing to see,

BEAN No, I was locking at the TV in ihe wirdow and you can't dc

them both.
5.14% Attitude Control and Stability During Separation and Ejection

GORDON It was good as we mentioned. The VERB 49 maneuver was ckay.

«
B L
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5.15 SEPARATION AND EVASIVE MANEUVERS

There is no problem here. We were all able to observe the
S-IVB. I could see it through window number 2, The maneuver
was designed to put the 5-IVB in the hatch window or window
number 3 for TV purposes and it was a good attitude, There was
no particular prob;em with that at 211, We saw & lot of things
cn the S~IVB venting which Pete called out to the ground at
the time. How here's an area that I'm going to comment about
again and I think this is one of the other areas where it got
us behind the fuel curve. I don't know whether it was a re-
guirement, but at least tracking the S-IVE during its evasive
maneuver was in our procedures. Now, this we did to watch it
and the only thing I can say is that it's a bunch of nonsense,
for the simple reason that it uses fuel., The less maneuvering
you have to do with that CSM/LM combination, the bétter off

you're going to be.

Yes, that's strictly a warm feeling. After that thing has
maneuvered to the proper yaw angle and done the AFS burn, our
observing the LOX dump or worrying about its running into us
are wasted effort; Dick's 100 percent right. I guess we shot
another 25 or 30 pounds of fuel that weren't in the flight plan
trying to track thﬁt thing after that LOX dump and we gquit

before we saw it.
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GORDON  Yes, and I just think that it's & very bad thing. We got be-
hind on the fuel curve and I remained behind the rest of the
flight because of messing around within the first 10 minutes
of flight with the LM docked. A1l of a sudden, I begdan to
reglize that you don't want to do gnything with the IM docked
except to maneuver to an attitude at 0.2 deg/sec with a wide
deadband, get intc PTC as soon as you can, and turn off those

thrusters.

CONRAD If I can remember the numbers right, when we wound up, we didn't
use any extra gas after that time. We were some 93 pounds
behind in RCS propellant and the rest of your ground calcula-
tions of nominal usage were very, very good and I don't think

Dick either lost or gained.
GORDON I don't think I did either.

CONRAD We must have shot 30 on the extra distance on the docking and
the other 60_had to go on trying to hack around to track the
8~-IVBE which was more than adequately far away from us.. There
was no doubt in my mind that it wasn't going to hit us once it
made the APS burn, once it had maneuvered to the proper attitude
which we saw it do. That didn't cost us any gas. Once it made
the APS burn, it was on its way and wasn't going to bother us

again whether it did a LOX blowdown or not.
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That's right. In defense of some of this fuel usage, I'm not
sure that doing the P23's with the LM docked might not have
1sed more fuel than was in the budget. That DELTA in theré
from separation to the end of that P23 — we.shot a lot of
fuel and I just can't recommend more strongly that you just

flat don't meneuver with that LM on there.
5.16 5-3and Performance
The 5-band performance was nominal throughout all that.
5.17 &-IVB Slingshot Maneuver
The 3-IVB slingshct we didn't see.
5.19 Workload and Time Zine

As far as the workload and time line go, there's more than

adeguate time throughout that whole operation.

Yes, You polinted out in real time that it locked like the
S-IVB had some sort of nonnominal venting back there bj the
engine. It looXxed as though, right arcund the upper end of
the engine, there was a broken line or gomething. It was
venting and I think from seeing the pictures of the TV that
Huntsville's going to want to figure out what happened back

there.
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CONRAD

L
One other thing that we didn't mention was that at CSM/S-IVB
SEP we had one occurrence that I hadn‘t heard of before. Nor-
mally, it's been the fuel valves., We had g helium 1 B and a
fuel secondary A barber pole on us. Of courée, we were advised

tec check these, I watched them. As soon they barber poled,

I reset them and that was that.



GCRDON

CONRAD

bl A | 6-1

6.0 TRANKSLUNAR CQAST

6.1 IMU Realignment and Optics Calibration

IMU realigmment. There never was any problem in the rest of
the flight with any of the IMU realignments. As far as I'm
concerned, you can get any star angle difference you choose to
get. If you wart Lo sperd the time and make sure that you
Lave the stars exactly in the center of that reticle and the
sextant, you can get 00000. If you don't want to be that fas-
tidious with it, you can aecept 0.01, or if you just want to
put the star in the center and mark cn it, you'll get 0,02

arnd 1t really makes wvery little difference as to what you get,

other than your own perscnal satisfaction or gamesmanship.

Yes, let me comment there. There's no doubt that this involves
a learrirg curve because Dick did a couplie of 00002, and then
after a while he consistently got 00C0l. We decided that may-
be he'd been too rough with the optics and banged them off the
stops deing P23's or something; and sure enough a littie later,
he started getting 000CO and I think that was strictly a learn-
ing curve that's not 1C0-percent obvicus to you right away. I
think it came with the longer we went through the flight and
the more he handled the optics, the better he got at knowing

exactly where tc put it to get 0CQ0CO.
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Well, it's a gamesmanship problem anyway.

If it's 00002 or less, it's in the noise level and we never

sawv any difference in torguing angles.

And you can even do that during PTC if you want tc. You can

do it at medium speed and keep that star right in the center.
There's no problem. Sc that tazkes care of the alignments as
far as I'm concerned for the rest of the fiight. The P23
procedures we used during this flight, I thought, were ex-
cellent. There's no problem with them. The VERB 49 maneuver
to the cptics calibration star was nc perticular problem. It's
a maneuver, however, with that LM out there on the nose that

we wasted gas on I'm sure, because I feel now that we could
pick any star for the optics CAL. In fact, the P23 star that

I used trans-Earth coast was Gienmah, which 1s probably one of
the dimmegt ocut there, and it's stil: adequate for the opties
CAL. There's no problem with secing that star in the landmark
line of sight. Bo, we didn't need to gc to the best star in
the sky and use 12 or Sirius for that opties CAL, It's com-
pletely ridiculous. I recommend that you go find a star that's
as close to, or if not at, the VERB L9 attitude as you possibly
can to commence thg P23's. I recognize that all the fuel is

used in starting and stopping 2 maneuver, and it dcesn't
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matter how far wyou gc, but it just seems more logical to me
that you jfust tase & star as close L0 the P23 atiitude as you
need to. 1 guecss the P23's went a1l right as far as I was
concerned. There werc 1o particuler difficulties with foing
these. 1 thought tne stars and the angles =hat the ground
supplied beforehand were perfoeetly adeguate. I'LL zay one
thing about herilzon iaentifier or lcecator, whatsever you want
to call it. Thut was mislezding to me even though I nad taken
the oprertunity itc go over ito the G&C puilding arnd spend a
night up trere doing P23's off of & slide., I think this whcle
ovroblem of marxing or the airglow layer “cr the P23's as
opposed to what you might consider the true horizon cf the
Zarth is complctely overplayed. It was misleading tc me that
the first series of marks that I tock, I was or a porticn cf
tne airglow that was 49 miZes away from the true Eerth herizon
and it was my own fault that T didn't recognize 1% at the time.
2 was using a part of the plue airglow leyer that sppears blue
in the Zandmark line of sight when I should have beern Usling
tae one muchk closer to the Barch, which appears as an amber
2ozor in tnae landmark line of sight, This waszs usecd during

Lhe second series of P23's and gave me a delta H of 19 mliles
and whizh was the cne I used for ail the F23's trans-iarth

ccast. I think that wheie taing of nobt markirg oan the tras

-r AT A E Y- —
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GORDCN  physical horizen and using an airglow is much overplayed and
(ccuo'n)
it wuas misleading to me. But other than that, the ability to
take the marks and to stop the moticns of the spacecraft, par-
ticularily with the M docked, and thae ability teo identiy the

susvstellar point and te puil the star in the substellar poirnt

is an easy task Lo accomplish., There's no preblem with it,
6.2 Systems Anomallcs
GTRDON I roted ncne at this time.

CONBAL lic. Other than the gauges that were cubl, wo rnoted none. s
a matter of fact, :i'll maxe the comment rignt now., We had no
naster alarms except for Op high flow throughout the whole

flight. Kever saw a thing. Arnd in that respect, CSM 108 was

2 beautilul spacecraft.

6.2 FKodes of Comnunicatiors

2

CHRAD Modes of COMM on Lhe way out were satisfactery. The ground
handled the antennas mest of the vime. We &idn't pay muck
attention te the OMII switching. Cne comment I would llxe %o
meke that happened both in the IM cperations arnd in the C8M
operations with respect 4o ZCMM, I think we gol the ground crn
the same freguency. I.L was scmething that was nct zpoarent

)

dolng 3I¥ME. [Nor was 1t apparent until we were in flighi. Hor
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CCNRAD did I hear anybody mention it in any other flight repors

{COFT'D) '
But, there's a decidea COMM dropout when they switch statlons.
We finally got the CAFCOM's up to speed so that 2 cor 3 minutes
before we got a station handover, especially on the big dishes,
they seem to drop cut and disappear for 2 or 3 minutes. It
never failed tc¢ happen ait a time when we were communicating
with the ground and the next thing you know, we wouldn't be
talking to anyvody. So they finally got cued up and I recom-
mend, as & standard prcocedure, that the CAPCOM get a standard
callout from the AFD, or whoever is nandling that, that there

is a station handover coming up at 2 or 3 minutes and just

cease COMM until they come up or a new station,

6.4 Passive Thermal Control

COKRAD Passgive thermal control worxed extremely well. Tom and those
gays worked out geod procedures, We had no trouble with 1%,
We lost it one night when we started it peorly. We had a water
dump after we started it, or something like that and it was
ridiculous. We all should have known betier, both us ard *he
ground. Ard Dick had to regtart it cne time. That's the only

time that happened. Dick has covered the P23's,

RN |
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6.6 Midcourse Correction

We made cur cne and coniy midcourse correction on the way out.
Tt was our first SPS burn. It wert exactly like the checklist
and, if I remember right, it shut down with 0.1. It was ridie-
uleus, it was so good. No trimming was necessary under the
rules and that was either 61 or 62 feet per second and = very
smooth burn, We used both ball valves and everything went as

advertised.
6.7 Photograpny, Television

We had our little gauge for the Zarth and the Moon when they
were full-view in the 500 millimeter and the 25C millimeter

ard we took pictures cn the way out.

We didn't use a 500 on the way out, I don't think at all, did

we, AL?

Yes we did. We used it a couple of times, some Farth plctures.
We tried to nandhold it., It will be interesting to see how

they came out.

Unfertunately we could not get the pictures of Mexico thet
everybody wanted because of tracking the S-IVB and everything;
g0, we decided we'd focl around with the TV and we used *oo

mackh fuel and we just gquit. Ec we didn't get those piciures.
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.86 Figh Cainrn Anterna Performance

CUNRAD High gain anterna performance worked fine until later in the
rissicn. We car talk about that., DLick already has znd we can

get a vretty good nandle on what happened.
£.9 Dayligkt TMU Realign and Star Check

CONBAD Dicx's talked about IMU realigmment. It doesa't make any
r

difference whether it's daylight or nightiime, it's a P52;

whether you're moving or ret moving.
6.10 CK/LM Delta Pressure

CONRAD We appzrently had a very tight M, so, the grocund had us
bleed it to get a sufficient oxygen eaviromment ‘n there, I
might add that ouar CSM procedures for getiing rid of the nl-
trogen apparently worked as advertised. We had no reed for our
second purge. 3y going the route of dumpling the LM and re-
pressurizing from the command module for our Ingress, we went

into the LM the first day, carly,
6.11 ¥ srd Tunnel Pressure

CORPRAT The LM tunnel pressurizing went as advertised, which happered

carly in the game.
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£.12 REMOVAL OF FROBE AND DROGUE

The removal of the probe and drogue was done twice the first
day. Once, we went in for the check to see if the lightning
had done anything. Then we had a slight argument with the
ground because we were sure we left the circuit breakers in
the right configuration and they told us we were using tco
much power. It turned out they were right and we were right.
We had a microswitch mis-rig on the upper-hatch tunnel which
did not turn off the floodlights when the hatch was closed.
Therefore we had to pull the flood circuit breaker and we

psyched that one out pretty fast.
£.13 ODORS

As far as odors, we did notice a glight odor in the tunnel.

It was nothing. It was gone in a short while.

.14 Passive Thermal Control

I think the passive thermal control, the attitude you go to
for PIC, whether it is S0 or 270 degrees, should be dependent
upon which hemisphere the Earth-Moon system happens to be in.
And for the picture purposes going cut, we would have been
much happier if we had gone to the 270-degree pitch attitude

as opposed to the 90, because that would have brought the



GORDOK Earth and the Moorn up irto the mumber X and 5 windows. As it

(CONT'D)
was, 1t was down pretty low in it,

CONRAD If you're going to do a good job on the phoitography, ycu should
stop. The thought never entered cur minds to stop enroute for
phctograrvhy because we were behind the power curve on the fuel.
If you get off with gz bateh of fuel and you're not behind the
power curve on the fuel, the 4 or 5 pounds it would cost you
to start and stop at the proper place to get good Earth-Mocn

rhotography ernrcute - -

GCRDON I think you can get those pictures even during PTIC, provided
you select either 270 or 00, depending on which hemisphere
the Barth-Moon is in. Do us, it didn't meke a it of difference
whether we were locking at the south pole or the north pele or

which was up or down., That didn't bother anybody.

CONRAD No, but I got a sneaking suspicion that a handheld 500-millimeter
picture is not going to be worth a nhoot., We'll have to see

when we get tack.

GORDCH I don't think a handheld 500-millimeter is going to be worth
& hoot evern if you're stopped. The fact that it's handheld

is to your detriment - -

. o . | I’
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CONEAD That's what I mean, If you're going to take that xind of

photography, I think you nave to stop and peoint the spacecrailt.

GORDON  Well, there is nc way you could use a bracket for that 5C0 mil-
limeter, I7 points cut the rendezvous window with tne LM out
there, There's no reason to do it. I think it's a2 good com-
ment to go akead and select either 90 or 270, dependent upon
where the Zarth-Mcon system Is. Well, you can at least locgk

at them every time you go around,
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7.0 LCI TEROUGH LUNAR MODULE ACTIVA'LION

T.2 Treparation for LOI Burns

Tne conly thirg that I can say i1s that preparastion for the LOIT

turn went per the cnecklist.

the only thirg that I ncticed waz orn the Tuel line temnerature
ot the 5P5. Tiu was up at 9C degrees at the start of the burn
arnd this is wnere it had risen after the mideourse correction.
Tne maximum Llimit is about 75 degrees. We were a littie ccn-
cerned about that. We knew the ground was watching. 1 also
natized that, as the burn started, the tenperature immediately
dropped tc 793 then, after the burn was completed, it rose
zgain to 90. And this was the situstion for zll subsequent
burns. Arother irnteresting anomaly was that the oxidizer
rressure on the P2 was 10 psl higher than the fuel pressure
at thne start of lhe burn. And then as thne buwrn began the
vressures equalizel and stayed there. We never saw this DELTA-F
again fcr a major burr. 1 guess it must have had something to

do with regulator lockup.

I mignht also merntlicn the performance of the PUGS. We monitored
the PUGS durirg the first mideourse correciion. After the turn

started, I mcved the PUGE from HORMAL to FULL IKCERZASE and lef

T
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it tkere for the entire flight. At the beginning of each burn,
the PUGHS unbalance meter jumped arcund a blt as the burn
started, then settled down, and at the end cof each burn indi-
cated atout 100 pcunds increase which zgreed with the usage;
that is, the differences between the cxidizer and the fuel
gauge reading itsel?. So It locked lixe 1t wus a pretty good
move to go anead and puat it in INCIEASE ard leave it there the

wkole flight.

Of course, tnat's golng to vary depending upon each individual
8F5 engine., For cur particulsar system, that was a smart way

to go; when we got all through with the 823 engine, we were

down te 50 pounds increase and that was it.

You're rignt. Chey were actlie to predict it fairly well for cur
engine and 1f they can do it for others, the crews will pernaps
be able tc do the same sort cof talng with another engine. 1t

worked well Zor us theughk. 12 saved naving to fool arcund with

that during tae burn.

If we had fooled arcund with it, we'd have never caugnt up with
it, because cne time it did go to DECREASE, I think, and if you

kad gone there, you'd have never caught ug. -
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7.2 SF8 BURN FOR LOI 1 AND LCT 2
The burns were nomirai; taere is ncthing fto say akcut tnem.

4s uw matter of *act, the engine shut cff 6 seconds early on
L3I 1 and LOL 2 was toc briel a burn to shut off on time., I
think the ground ked a better hsndle cr the engine for tinme
anyhow., Everything went by thke checklist. We went right by

'and

whe LOI 1 abert rules. We called out "+igkt," "loose,’
"tight." I followed the stuff and monitored the turn tc deter-
mine whether we were in tight or lcose rules. And I'd like tc
mertion that we got falrly cemplizated on mode 2, I-4, II-4,

IT, and ali that business and really there were tco many aof

those to cull out in the cockpit.

8o we went on the tight/loocse scheme. Whenever we were in the
tight rules, we called "tight"; when we were in lccse rules,
n ] LR N )

we called "loose"; ard then we went buck to "tight" and in that

=

way we let the modes fall out where they wouid - -
Where tney wouwld If we shut down.

- - if we shut down. Ard all thset I-4 srd ZI-A business;
whether it was APS/DPS or DPS enly or anything like +hat;
wnether it was & Z2-hcur or 3C-minute cney; taat get kind of

complicated. They were simple when we flrst started cut abcutb
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L montns agc, but it got exercised intc a very complicated
thirg. I think it's a good exercise though, because we had a
lot of confidence nefore we went tnat we could burn both the
DFS znd the APS to get ourselves out of trouble. And so in

that sense the whole thing was a good exercise.

7.4 Maneuver for AOT Star Observaticns

We were in a positicn, when we entered the LM before LOI and
when we entered it after LCI, such that Al was sstisfied that

ne had seen encugh through the ACT.
Well, we saw Dick Gordorn out one cf the hatch windows.

Yes, ne can look right in the command mcdule if you put it in

the back detent.
Yes. I can lock back and see their eyeball.
7.5 Communications
IM commuricaticns were as advertised when we powered up.
T.6 Television

The television worked in lunar orbit as well as anyplace else,
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7.7 TUKNNE- MECEARZICS AND PRZTRANSFER OPERATICHE

o)

‘ine turnel mwechanies and presransfer cperaticns were straight-
forward. We had a set of checklist items that we packxed and

took cver at tne varicus times.
7.6 IVD 4o LK

V1 was no problem.  We were all over there at cne t{ime or

anotner.

Yes., Everycnec whistled ir and out. I don't know about anybody
glse, but I never gct discriented goirg back and forth. It
seemed reluatively easy tc me tc straighten out where I was
geing. < could go in and out head first or feet first, in

either direction, and it didn't make ary difference.
7.9 LM Lntry Status

That was in good shape. We mentioned the upper hatch micrc-

gwWwitch. That was tne only ancmraly that we rnoted.
T7.11 Eousexeeping

I thinx that the LM stowege is excellert. 1t's well worked
out and well thkought cut; everything worked and we had no prob-

lems.
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7.12 Power Transfer to LM
Power transfer was nothing.

I don't know why we even talk about that. RESET, OFF; not toco

difficult.
T.13 Landmark Updates and Tracking

I really don't think there's much to comment about. ‘The pro-
cedure is established. The attitudes, the 0.3 deg/sec pitcﬁ
rates, were easy to perform. You need a good map, a good
photo of what you're trying to logk at. And when you look
through the teles;ope the landmarks ought to be easy to recog-
nize. The AUTO OPTICS feature of P22 puts you so close to the
actual landmark that there is just no doubt about it, but it's
reassuring to have a good photograph of the landmark and to
know exactly what you're going after. The IM does occlude the
target for a considerable time and T think the ground has
already worked out those attitudes to make this an easy task.
All T can say is that it was easy. There i1s no question about
anybody's ability to do that. I think it's one of the easier
things and 1 was surprised that it was as casy as it was from
the experiences that we have had in the CM8. I have a recommenda-

tion here in that particular regard. They ocught to provide

i
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(FOLLD0N 31ides of Lhe landmarks that the crews are going Lo use on
(CorL'D)
taneir flights. We asve pletures of them and, faocaase we have

nictures, we could make slides for use ir training -—— slides of

the cxazt landmarks you're going to be Tookling at in luaar

orkit. That really didr't make mueh differerce, but 1L gives
you g Livtle warmer feellag as to what you're goling Lo bve

iocoking at,

GORDOL The same remarks apply 25 goling tac otacr way. t'sz a two-way

streel to <hat Lunneld,
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8.0 LUNAR MODULE CEECKOUT THROUGE SEPARATICN

8.1 Cormand Module
8.1.1 25 Power Transfer

This is the CSM power transfer to IM at 104 hours; it was done
on time and on call from the IMP, It was done without any
particular problem, as expected. The time interval between
that power transfer until closeout, of course, helped Pete
finish putting on his PGA, meking sure the zippers were all

locked cut and secured.

8.1.2 Tunnel Closeout

Tunnel ecloseout was actuaily accomplished in the suit with
helmet and gloves on. There was no particular problem. We
had plenty of practice with that tunrel, during transfer

and coast, We were into the 1M on a couple of occasions. We
had already had a chance to look at the tunnel hardware, and
it all performed and operated properly. Peite put the drogue
back in the tunnel; I installed the probe, hooked up the
urbilicals, preloaded it, and then cocked all the docking
latches. All of them cccked with two strcokes with the excep-
tion of the three that were called out during translunar ccast
as being only partially expanded. They weren't all the way in

and it was expected it would only take one sircke to cock those

L
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two latches. That was the case in fact. There was no surprise
and everything went according to plan. The hatch was put in
without any difficulty whatscever. When locked and sealed, the
tunnel bled down to approximately 2 psid where it was stopped.
The integrity check of the command module wag conducted at that
time and there were no leaks. The tumnel was bled down the rest
of the way. It was =z smooth operation. As soon as that hatch
was in place and secured and the integrity check completed, 1

removed my helmet and gloves and stowed them,
8.1.4 Undocking

The undecking, from the maneuver to the undocking attitude, was
done using the PBd and P41 from the PAD values sent up from the
ground previously. That wvent without a hitch to DAP maneuvering,
and nec particular problem was experienced. We cculd have been
in the simulator for all I was concerned. The soft undocking
was done on time. The EXTEND switch was hit just momentarily.
I guess T was a little surprised at the speed at which that
probe actually extended and at the reaction when it hit the
end. T suspect, iIn watching it, there was a little rebound
when the IM hit the end of that probe. There was nothing large
or exciting, but it was a rebound that I really hadn't guite
expected, Neither wvehicle showed any tendency to diverge or

oscillate or anything; everything was quite stable. I sat
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there for probably 3C seconds locking at the wvehicloes to make
aure that they didn't oseillate or nave any perturkations.
“hen while T was holding the probe switeh to the EXTZND posi-
<ion, prior tc aft translation - for about 2 seconds - the
vehicles varted cleanly witacut disturbing either wvehicle's
attitude. Tre cormand nmodule was in 3C3 ATTITUDE HOT.D at the
time with BATE, LOW, and DEADBAND, MIN, and the JAP had been

previocusly configured to CBM OHLY.

As soon as we geparated, T switched the probe back te RETRACT,
and, without really trying to statiorkeep zt that very minimum
diztance, T let that separation velocity imparted to the two
vehicles Just tranciastc the C8M away away from the M. It Just
slowly drifted back until I suspect we nzd probably 100 to

150 feet, somewhere in that viciaity, at separation time. It
wags arnecoth. Hothing unusual occurred other than that rebound

that I did notlce wher the probve nit the IM,
§.1.% Attitude Control Modes

It was a llttle vit different seceing the LY no leonger on tae
nose after 3 days or some 104 hours. Dut as far as the control
modes are concerncd, the DA? provided an excellent contrel mode

with no particuisr problems at all,

& y
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8.1.6 Undocking and Separation Photography

The undocking and separation photography, sequential and
Hasselblad, was conducted without any particular problems.
Hopefully, we got some good photography from this whole sequence.
In fact, the television was on during this time, and I had the
monitor down between my legs. It was on the extendable storage
compartment, right above the number 1 couch, right above the

seat belt right between my feet. I could actually see the
pictures that the TV was taking and occasionaliy, I reached

over and adjusted the zoom control as well as the focal length.

The TV was mounted in the right-hand rendezvous window.
8.1.7 Formation Flight

There really isn't much to be said about that. The control
medes were with the DAP set for attitude control; I used the
translational hand controller sparingly, if any at all, to
keep the IM in sight within the field of view of me, the

16-millimeter DAC, and the television camera.

8.1.8 IM Inspection Photography

We really hadn't done any inspection of the LM. We were well
assured that all four gears were down and locked. 1 could

see three gears before separation, so I knew they were out and
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extended, so we Gecided that a 1M inspection was nct reguired

cr necessary at thiz time. Factography was taken In conjuncticn
with the undocking and separation photcgrapay. It was xind of
lumped all Into one big packege. the separztion maneuver was
simple iIn Itself. I mignt stov here jJust before T mention

that. Pete had menticred in hls section on the LM debriefing
that there wasz scme out-of-plane. T noticed this also, that

the M drifted slightly to my ieft, bubt after I drifted of tc
the right, & smull dislance, It zeemed Lo stop and stabilize and
there wasn't any particular concern. T didn't waste the fuel
trying to get back in plane.for the separation meneuver. I did
another P30/P4l scparation attitude; and, as would be expected
with a 90-degree orbkital iravel, taere was no, or hardly any,
attitude change at all. Tt was more or less a re-trend maneuver
than anytning else, or a trend maneuver, until the separation
ettitude. That's tae point In time a 2.5-7i/sec Z-translation

was perfeormed and we wore ceparated.
8.1.10 Eerndezvous Radar =and Optics Check

A1l T can say iz that they worked okay., My VEM correspondead
with TFete's rendezvous radar and, at that particular Llme,
there was no concern atout the optics checks. In fact, T
waited for quite a wnlle before I even went to the F2C attitude

to take = leoox at the ZM through the cpiics.

sSlianman——
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8.2 LUNAR MODULE

We ingressed the IM exactly on time, The only difference
between the checklist and what we actually did is, both Pete
and I suited up before we got in the IM. T think this is a
good plan. This way, we were both able to listen all the time
bo what was going on during the LM checkout, and also, didn't
have any unusual circumstances come up when T was supposed to

g0 back into the IM and put on my suit.

We didn't want to make a change to the flight plan because we
weren't sure whether it would work or not. Listening to pre-
vious occurrences, some people had problems suiting and some
did not. HNow all three of us are small, and we all three man-
aged to do the suiting exercise in the amount of time laid out
for one person. All three of us had no difficulties getting

in the suits by ocurselves. The only help we gave to each other

was Lo actuate cach other's zippers.

Just as we were getting suited up, the doctors came up with a
comment that my biomedical harness wasn't working. So, we had
to stop and spend about 15 or 20 minutes replacing sensors.
My only comment here is that they ought to have a handle on
these sensors. By the Lime you finally get to the Moon, if it

looks like one of them's going to be going bad about that time,

(3IIIIIIIIIIIIII.'IIII'I.I!b &
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miybe we ought to, a day previous to that, go through the sen-
sors and find the cne that's bad and fix it. Actually, we had
te take off three of them before we found the bad one. That was
at a bad time to go through that cxercise, We could have done

that the night before. No use waiting until the last minute.

8.2.14 Power Tranzsfer Activation and Checkout

Everything went exactly as planned. The transfer took place
at 10L:00:00. All the caution lights, warning lights, and
operaticnal checklists were completely normal. 'The voltage

on the batteries was a little bit lower than would normally be
the case; we had one low voltagb tap, because we'd gone in and
activated the IM two previous times, but this didn't give us
any problem at all., We just went over the high taps immedi-

ately and the rest of the checkout pregressed normaily.

8.2.2 ECS and Suit Loop (Cabin Atmosphere)

£C8 and sult loop operallions were normal all the time. The only
difference we encountered was the suit integrity check that was
performed after separation and prior to descent. "This normally
is done at 3.7 pounds above cabin precsure., We didn't do that.
We did that only at about 2.5 pounds above cabin pressure,
because my ears were stopped up at that time, and T was unable

to clear them.

safmbhhany
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Steerable and OMLI Antornnns

They were oll excellentu; cporated just exzetly as we had hoped.

Ta=st

g.o0h 0 POAS Activalion uand Sel f-

L4

T

COREAD We got two alarms, nelitiaer of which was expectod.  Although I
clesed the grournd, | wasn't <oo concerned about them, If I
‘rememner correctly, wo came cul of STANDEDY and brought the

computer on Lac line, e

i
O
o+

an alarm, =r 1100 series zlearm,

whlich was "uplink too fast.” Then jn doing VERE 35 {Warninz

Light CTheck and DSKY [ight Chesx), we got ancther alarm which
il lF_:v 3 E)

—

PTTA is rol in use, wnich was a 212 alarm

sa'd "PIPA
I remenber correccily.  1hose were the only two anomalies,
¥ ¥

Zverything else went exactly ss per activation checklist.

8.2.5 AGS Activation, Self-Test

3

Calibratiorn, ard Alfgnment

BRAY This went per the chiecklist. We zlso looked at some erasable
memery locaticrs that wore wvoiced up the previcus day from the
ground to sec if thoy had been a®fected st all by the lightning
slrikes we had st Jaunch; they were net. A1l the numbers were

exactly per the data that had beer veiced uop.

1ne ornly thirg = noticed that was slightly anomalous was whern

we porformed TENS to AGS aligament - when I would eneck the



BEAK
{CONT'D)

CONRAD

COLRAD

CCHRAD

PRGidnn |

TDAT, by moving the attitade switen from PGHE to AGS, thne ball
would jump sboui a quarter of a degree and sort of roll and
piteh. The Tall would jump. ALY other times, when I would make
that alignment, it would remain perfectly stilil, indicaning, =
guesgs, a perfect alipnmert. On all these casez, we did a

VERB L0 KCUYN 20 beforchand, and I never did figure out exactly

wiay it didn't make a perfect alignment eacn tine.
8.2.6 Ordeal
Tae CRDEAL worked as advertized.
8.2.7 Dervloyment of larnding Gear

Deployment of the landing gear lefi no doutt in ouar minds that
the pyros fired. Dick was able to see three of the four gears
from the command mcodule and we got s gray talkback, which indi-
cated the gears were down and locked. Everybody was satisfied
tnat the gears were down and locked. Therefore, we proceeded
as planned cn the undoczing and we did no turnarcund for Dicx

to inspect deownlcck.
8.2.8 DAP Losads

The DAP loads went as they were listed in the checklist and

updated from the ground.

L
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8.2.9 Eendezvous Radar lunding Radur Celf-Test

We had two minor anomalies on the rendezvous radar self-check.
Our first anomaly on the rendezvous radar check was that we did
net get 500 feet as advertised on our tapemeter. We got

L9z feet. The systems specification number was 500 feet, and
493 feet were specified for our particular radar. The check-
list did not reflect ocur speclfic numbers. This is something
that we argued about before flight, that we did not want a
specification numbor in there. We wanted our right numbers in
there. Somebody chose to disagree with us and continued with

the specificatiocn numbers.

The other anomaly, although it didn't affect us because we were
never gt great ranges, was that our power was slightly low. It
should have been on the order of 3,7 volts. It was 2.65 volts,
and it remained that way throughout the f£light. We achieved
lockon, both on the lunar surface and in flight, at some

240 miles or so with no problem at all.

The rest of the checkout, the four gimbal angle readouts, the
platform alignment, and everything went per checklist. The one
thing that we did was that anytime we could get ahead on the
checklist by taking whole blocks at a time, we would go ahead

and do these early. Now our very last 5IM before we left
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CONRAD Houston, we ran a S1M which came ocubt almost exactly the same

(CONT'D)
as in flight, in that we pressurized the BCS early; we golt our
torguing angles back up from the ground before we lost MSFN on
the first pass, Llnstead of having to walt until ACS on the
second pass. This allowed us to get many things done in ad-
vance. Dick got the tunnel closed out early, we had the LH
closed out early, and we wers in the independent mode still
docked well in advance, We had our RCS pressurized in adwvance.
Az a matter of fact, I think we got that done far enough in
advance that the ground was able to observe RCS pressure, which
was not a reguirement. Therefore, when we came up on the second
pass, we managed to get owr really tight one out of the way
early,‘before Dick did his tracking and the RCS checkout, hot
and cold fire. This would not have worked as smoothly had we
not practiced this with the ground, and the ground was antici-

pating our hustling.

You can't do enough of these ZIM3 with Houston so that Houston
gets used to the individusl crew and how they operate, We let
them know that we were going to hustle, they were anticipating
our hustling, and they were ready for us. This really worked
well as far as the gimbal angles and getting things done in
advance were concerned, ilad we run into a problem somewhere

along the line, we would have had more than adequate time to
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6.2,12 SLPARATICHN

1

Dick performed the EEF maneuver, and for some resson it looked
cut of plane to me. I den't know why. They may have gotten a
slighkt amount of cut of piane, but very =mall. Tt Zid ook like
ne drifted a little bit out of plane to our left as we faced nim,
which would liave been to his right. At that point, we busied
curseives with the time-iine portion cof our chnecklisy, which was

to get 1nto the larding radar check znd, zs soon as “nat was

A

done, to perform our first alignment in the darkness.

8.2.13 Lunar Landmark Secognitio:

unar lendmark recogniticon was easy. HSFH relay was not used

by tne LM,

Wnen Dickx was deoing nhis maneuvering to ithe landmark track abtti-
wude, ne nad the 3-vand anternna in AUTO TRACK. Sure enocugh,
Just Iike they said vricr so flight, when he fired nis thrusters,

ceuld kear the artenna move. It would come bacx to its AUTS

+

track position. I had forgotten to put it in either the OMIZ
cr the SLEW position, which I thirk is a Za% better than AJTO
track; becsguse, when ne drivez it off with hiz fhrusters, it's

Iikely to lociz up on the side lecbe or something like <that.

o=
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actually had zero pitch, Pete's was reading minus 0.5 dog/sec,

whereas mine was reading pius 0.5, Did that ever bother you?

No, because the only time that T flew manually, which was after
ascent, T had radar lock and T never uscd the rate needles.
There was no reason bo. We did all our AO0T work by AUTO mancu-
vering the star; and then T flew in PULSE again and used the

attitude error needles to Indicate what T was doing.

As soon as we undecked, we got on the SEP checkiist; and that
went exactly the way the checklist was written. There were no
anomalies; everything worked as advertised. The ball angles
were good. The landing radar self-check went exactly as adver-
tised. The numbers, which I believe were our radar numbers,
came in perfectly. We knew we had a very good landing radar.
We went all Lhe way through to SEP, and A1 got some pictures of
CSM BEP. Unfortunately, that's the maguzine we lefi on the
lunar surface. SER was at 108:24:22, and the time line had it
published as 108:24:22, 8o we were in good shape, right on to

nonminal.

The: changes we made in the PAD, so that they were shorter than
those on Apollo 11, worked out real well. 1 don't think we had
a bit of trouble getting the information or copying it. Tt
didn't interfere at all with all the other things that we bad

to do, So I think the PADs are in pretty good shape,



CUNBAL We were pzssed the proper Lorguing angles that were 1o meet our
limits, which were guite wide anyhow., Our torgiaing angles were
very Low on our alignment. Al and I nad practiced doing a two-
man aligrment. AL locxed at tne stars. - flew the venicie and
ran the computor, and we got the alignment done in pretty snapoy

crder., I thinik Al came up with CO0D1 oa his first alignment.

Ig that right?

-

BEAK i can't rememcer,

3

CONRAD They were all good.

keep ki night visien up. He deesan't have to take
his eves out of the ADT. Fete was down therg using‘the attitude
crror neadles, whizh worked rezl well, and punching the compufer.
We were able te do it very rapidly withoult any errors. There

e

weren't many chang paszed from compuier Lo ATT to computer.

Everybedy had sometnhing to do, and 1t wont very rapldly - the

1

zame way on tno Laar surfaco and tno

1]

gac way after ascent,

CCOHRRAD Yes. We worked three marks Tor a s=zarl, and that seemed to give

us very gecd alignrent.  Cur rendezvous radar check, walch came

before the aligrment, went as sdvertised. 7The tapemeter checked

cus. ‘Ime reedles checked out, and the PFOHS readouts in VERR 63

raraveET
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checked out. We wevre very happy. 'Yhe stars that we had picked
for the alignment, Capella and Rigel, were good stars. We hag

no difficulty finding them.

The AUTO maneuvers were smooth. As soon as we had done that,
we went to DOI attitude. We went through our checklist and set
up for DOT, and did it exactly from the checklist on the time

line.

(ST A |
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9.0 DOI THROUGH TOUCHDOWN

6.1l Command Module

There was no particular problem with this one. 1 had the

Pi6 PAD ready to go in the CMC for updating the LM state vector.
As a matter of fact, 1 watched the DOI burn through the optics
and it was kind of funny to see that engine burning right at
you during the burn. Through the sextant it was almost like
lodking right stralght up the tailpipe of an airplane. That
ébject was out there and I was looking right down the descent
enginé novzle, watching the burn. Through sextant, of course,
it looked like it was right next to me. We were only 3.4 -

3.5 miles apart during that time,
9.1.3 Optiecs Track — Base of Tracking LM

There was no particular problem here and as far as the optics’
ability to look at the LM; T could read it through a telescope
or the sextaﬁt. It was easily visible and tracking with both
optics was excepticnally smooth. T guess you might say it was
a pleasant surprise, from the experience that most of us have
had in the simmlators — that the optics drive in the CSM was

exceptionally smooth. It was really a simple matter of being

able to follow the LM throughout this whole phase.
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9.1.L SXT/VHF Track

All this after DOI was no particular problem. I put in a PT6.
Preferrea tracking axis was verificd vright on the LM and there
was no particular problem. Thas VET ranging was good. It
stayed loczed on. There was no particular provlem and the
sextant, oF course, was tracking the LK. LKow, scmething hap-
pened here - I had planned to follow the TM down from DOI to
POT using the sextant and VHD tracking tc update their state
vector. lor some reascn, I was deing something with the com-
puter and at the time there was a NOUK 39 right after the PT6
was ingserted on VEF ranging. It was a falriy significant cne,
rather large, and without even thinking or recognizing what it
was at the time, I was deing something other than werryling aboat
tracking cof tne computer. I locked up there and saw those
rurgers and I just proceceded to get back in a rormal

P20 sequence and I'll ke darned if 1 didn't proceed with a very
cad HOUN L9, which T should have rcojected., It was the Zirst
one thnat came in. And, of course, the computer accented 1t

and it kind cf blew the state vector. [ leoked out Lhe sextant
arnd ssw the LM again, but then T really wasn't very concerned
about =zeeping the LM state vector up fo date. In faet, by
accepting thats bad VAR, the M state vector was ossontially

lost; sé, rather than be concerned about tracking the LM from



GORDON
(CONT'D)

CONRAD

SORI0E

CONZAD

GORDOH

COWHAD

GOEDON

CONRAD

] 9-3

DI te PRI, ther as far as T ceould for training, T just lorgot

about it.
When did you put that In?
Hight after DCI.

The Tirst mark?

1L was several hurired miles or something. It was juast oul to
luachy 1t was just nolhing tnere. 7 guess 1t was faxen at the
time Lhe VEF was coming in. I saculd nave xnown belorcohand

not te accept those particular marks. Without thninking, I just
reached up ard hit Lae PROCZLD button, without recognlzing tners

was a ASUKN 49 sitting there.

9.2 JTunar MMedule

ey

9.2.2 DP3/DOT 3urr and Performance

The 20T burn was excellent. Tae barn was on time. The resid-
Lals were zero, plus 2.7, and minus C.6. ihe ACHS residuals wore
as 0.3 luag 0.1, and minus C.6. Because we aad very good

L] ] S S

agreement, wo didn't exsreise tae rendezvous radar optLlon and
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COHRAD maxe a lockon with the command module We pressed on. Jur com-
(CowT'n)

puter showed that it put us in 50.5 by 8.9, wahich was very

cloge to thne pads I used for DCI.

BEAT The AGE showed 60.5 by 3.5.

CONRAD We immediately went tc the DI

atti<uade, 010390, which left us
Tace-down lcoking at the Moon Trom that inertisal attitude

we watcaed curselves pass from face-dowr throusgh loecal hori-

zontal tc pitch-up at PDI. It guve us an cxcecellernt icok sl the
VMoor. going arcund; znd woe had o reialively casy checgliszt at
that pcint. We reset the DAP and cur 20-degrec sticxk and

accompliszacd the checklist, put or The helmets and gloves,
cuttoned everything down, rut the ZOAD ‘n Lke cverhead window,

and went right down the line. We had lots of time. We brought
or. the ascent batteries. Did we brirg =hem on carly that time?
The ground wanted us to bring them on. One time they wansed
us Lo bring them on carly.

gacsz battery 5 was a iitilce

low.
tock a Little longer Lo rnen:

It ap later. How, W

e goLTo cur
periiune and altitude checks and <hat's a nlace that we didn't
realive any error could crov uc. 1t turns out thet the pre-
dicted periiune and altitude checxs at 701 are czsed on the
command rodule bpeing in some “ixed orbit. I turns cus <aat
Licx wss nct in thst orbtit.

We roallved sometiing was wrong
with fthe checks ovecause, act arnly did it show as high, tut

i

it
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didn't shcew a consistency. At each mark, our aititude at PLI

grew from 56 000 feet finally up to 6L 000 feet,; and the ground

" said, "Forget it," bvecszuse they had a good track con us and said

that we were still showing = 50 000-foot perilune — right on

the money.

I'd like to recommerd that *his check be elimirated. It's Just
busy worx, As you can see, 1% didn't provide any irntelligence
that Zet us make a decision. Ho matter what the numbers would
nave come out on that, I think we would nhave gcne ahead ang
radie the Zandiag just as we did because it showed us diverging
from our nominal PDI alsitude and headed up. Sc, unless we
come up with something better, which T deon't think we need with
the way the PGS is working and with good grouné tracking, I
think we cught to elliminate it. Tnis will give ycu more fLine
1o prepare for PLI; to lecox out the window and maxe sure all

is in order.
9.2.7 VI Rangirng

We were on the VAr ranging mode Tor the command module. We
couwld tell when he locked up. We could hear the tones. It
never totiaered us, znd I'm sure that Dick got the ianformation

that ke wanted.

GAmmam—
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9.72.8 MSFY Acquisition Via PCM High and Update PADs

'The comnunications were excellent. Tre FAD updaies were glven
or vime, and as Al already commenied, wore casy to-cony. We
nover hal any trouble with telemetry Lhat 1 know of. We Lhad

good telenetry all the way, T think.

wve gol oone comment. I noticed, when we were comirg inte POI,
wnat there was a 1ot of background roise,. 7 guess 1t must huve
beeon on the D-hand, It kad scrt ol a roaring, wnistling sound,
and 1t persisted for aboat 10 cr 1S minules. I den'y oxactuly
remenber wien 1t stopped, but it ficslly cosszcd so shay {rom

PLZ through laanding, we didr't nave thaeil sound.

Yes, T remember that now. It didn't reawlly interlore with the

COMM because the volces were geood and loud, Tnls whistling,

wirdy sourd was on there.
$.2.%  POI BUEY,; PGHE PERVORMANCY AWD PROCZDURLEE

We got a GO for PO, went intc P63 and had cur finzal trims
trought on bthe landing radar. We hal igrifion ¢n fime ard the
anxine wag very smootnh, Lt throttled ur right on time. Wo
startes down the trajectory ani, because 7 coulz not sae the
ground, I religlously kepl my ncad n the cockplt arnd used the

SHTER buftton gu 530 scconds, L minwte, 1T minute and 30 sceonas,

wnd ripht on dewn the lire, carelully caecxkling tne ZGRE Tirst



CONRAD as to predicted values, while Al checked the AGS versus the
(CONT'D)
PGNS. The AGS and PGNS stayed in very, very good agreement.
We got the ED batteries checkout. They came up with a WOUW 69

at plus 4600 feet, if T remember correctly.
BEAN h2oo feet.

CONERAD Plus 4200 feet at about a minute and a half. We entered it.
The ground read it so that it was okay. We pushed 1t iInto the
computer. This seemed to be the right number later on because
it looked 1like we were targeted right dead smack in the center
of the crater. The landing radar came in exactly as predicted
at 41 000 feet. Here, I noticed something that is different
from the simulator. The altitude beam locked on and apparently
the velocity beam locked on alsc. HNow, in the simulator, if I

remember correctly, the velocity light will not go out until VI

is 2000 feet per second or less. Apparently, the lockon light
is independent of the 2000 feet; that is, when 1t will take
velocity information. The altitude light went out and shortly
thereafter at a higher velocity than 2000 feet, the veloclty
light went out indicating a lockon. WNow, I'm sure that the
computer did not use this information, 5o we got to a VI of

2000 feet, which was different from what we had seen in the simu-

lator. That's the only difference that I noted bhetween flight




COWRAD  and simulator during 263. 1te cther commen’s I have in P63,
(oo o)
and 1L didn'l bother me too rueh although T commented toe Al

about it several times, was tae fact thalt we hod considerably

4

more R0 activity than we kad noted in the s’malator; but Heil

also mentioned that, al the way Zown, ke nald mcre ICE azuivity
<han he nad noted. So, I think thiz is fue to radar updating.

Dur DJBLTA-, tne first time I roticced 14, was a minus 1100 Teel

and it had some noise on the radar. 1t Jumped to 1900 feet znd

steadicd out between 2100 and 1900 feet. We waiched i1 for a
fow seconds, and the grourd gave 1z & gocd update wialen we did,

m suare wnal we wore baking radar data at some 36 000

G.2..1 BRAXING

CORBAL The tarott_edown did nob happen quite =zs

to me we wore off by a secend. 1 don't remerber whether it

tarottled down a scecond early cr a seccad Tate. I beliewvn 1

throtsied down a second carly. I saink they gave 48 4 Shrout_o—
dowr. at & plus 22 arnd we throtsled down at & plus 2% or 2L or

sometning Zlke that, But 1L waz clioss encugh that we Deltn that

Lhat part of i was going all right. Fvery cnce irn a while,

ook & peek to see If I could sec the horizern; and, alorng around

25 000 feet, I cculd sec zhe horizon out of The boltom o Tias

window, but seeling it didn't helr s 7 went back on

JT1L have o go back to Lhe time period ¢f cur allgnment.

| .
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9.2.12 LPD ATTITUDES AND ACCURACY (CALIBRATION)

CONRAD We used the COAS option and pumped in a L0O-degree angle for
(CoNT'D)
the LFD. It was casy to read the LPD in darkness and see where
the star was. We had a reading of 0.8 degree right and
0.2 degree down, which was where the star was located., This
showed a lot smaller yaw bias than we thought we had. I thought
that the numbers were insignificant, and in the noise level far

me to worry about them. I was golng to interpret the LPD just

the way I saw it. We went into P64 at - -
BEAN 7000 feet, and T think we hit high gate right on the money.
9.2.13 Final Approach

CONRAD  As soon as we started the pitch maneuver, I proceeded on the
computer to enable LPD and immediately went outside the window.
For the first couple of seconds, I had no recognition of where
we were although the visibllity was excellent. It was almost
like a black-and-white painting. The shadows were extremely
black, illustrating the craters and all of the sudden, when I
oriented myself down about the LO-degree line in the LPD, our
five~crater chain and the Snowman stood out like a sore thumb.
T started asking Al right away for LPD angles; as best as 1
could tell, we had absolutely zero out-of-plane error. We were

targeted right dead smack in the middle of the Surveyor crater

CENP Ry
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CURKADL and 1 fust left it alone. I didn't LD for guibe a while untll

(oo )
we got down around, as I remember, 2320 feet or so. I LPD'2
one righit Lo move it off the crater and headed for thne landing
ares short of the crater. At Lhat point, 1 lisscered to sone
mere LPI angles from Al and T Lhad the feeliing that T was a
Listle nigh; sc I LPD'd twe colicks shord, and T let it go for
a whiie, ‘'Then T decided that 1 wazs going Lo _and o litile shorl
and Al called out somethning like "30 seconds worth of LED
remaining." I gave ner one click forward, ~et her go for a
while, and decided we weore nigh and fast, T didn't Tike zhe
slze of the area short, where we had acrmally boorn Lrying Lo
land, and I loocked for a more sultable rlace. At the same tinme
I tocx over manually zl asboal 700 oot and immedistely killed
the rate of descent. It looked like we were going at she grourd
Llke a buliet. I had vlsenty of ges and I wanied cnoughk Lime to
ook arcund., At that point, Al got a little rervcocus because
[ mad kiled the rate of descent te 3 feot a sccond at 530 Tect.
T left a very high pitch wngle or it, on the order of 20 de-
grees, beocause we were moving guite fsst and 1 wanved to geu
sbopped. 1 had the horizontal velocity under control zbeout
the time I passed the near edge of the Surveyor crater. I
saw @ suiiable landing arca besweoen the Surveycr crater ans
Lead crater, wiich rnow meant I had to maneuver to my left and

gort of fly arcund the zide of the crater, whlicn I started Lo

=4

U
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do. T guess I wheeled it preiiy nard, oecause AL commented a
couple of times Lhat T was really cranking ker arcund and T

told aim it was no pronlem. 1 had everylhing under corntrol

and 7 did ilpersase ta= rate o7 degeent after ne cal  od my atloen—
ticn Lo tne fact that we had leveled of ! guite nigh at &
I got aown as soorn &5 got over the area that T wantea tc _and

Eal

on. o me, it looked like & perfectly smooth, geod area,
boetween head ceraler and Surveyor craler and T sitarted a verlical
cegeont from a relatively aigh altitade, 300 Tect ot lonst.,

2T mey turn out that [ acstuzlly buckes up = 17%tle it but 7T

3
don't thinx so. As soon as I got the vehicle stopped Iin nori-

bl .

zontal velocity at 300 feet, we plcked up a tremendous amcunt

of dust; muehk more so than I expecied, T could sce the boulders
tnrough tae dust, buil the dust went 25 Tor as _ couwid sse in

any direclion and cormpletely chbliterated cralers and anyining
otse. AlL T knew was thaere was ground underneath bnat dust.

[ haif no problem with tae dust, determining horizorsal or
lateral wvelcciblles, bus I couldn's Lell wkat was underneatn me.

I knew | was in a gererally good area ard 7 was just going to

[}

nave to bize tae btullet and Tand, beecause I coulda'l Lell

wnelhor thers was a crater down there or rnot. We care dowm

witt a relativaely low descent rate. T think T speeded up to

about 6 ft/sec znd got her 2own around 100 feet, waere 41 c=lled

it, ard 1 slowed Lo about 3 “i/sec and started milking ner dowrn.
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At thait point, bthe dust was bad enough and I could obtain
absclutely no attitude referernce by locking at the horizon and
the IM. T had to use the 8-ball. T Lad attitude excursions
i piteh of plus 10 apd minus 19, which nappened while I was
looking out the window making sure that the lateral and hori-
zonta: velocities were still nulled. I wouid allow the atti-
tide of thne vehiclie to change Ty plus cr minus 10 degrees in
pitch and rot be aware of it, and I had to go back in the
zocipit and keep releveling the attitude of the vehicle on the
8-kall. I was cn the gages in the cockpit doing that at the
time the LUKAR CONTACT lignt came on. I had that much confi-

dence in the gages. I was sure we were in & relatively smcoth

s

area. I had my head in the cockpit when the LUNAR CONTACT

light came on and I instincetively hit the STOP button and that's

how we got & skhutoff in the air. We were, I'd estimate, 2 or
3 feet in the air s%ill wher I shut down the engine ard it

dropped right on in. We landed on a slight slove; therefare,
the rignt pl#s—Y gearpad touched first and tivped the vehicle
to my left. The vehicle plopped on on all feour gears a%t that

point with no skid marks that we could determine other than the

Piyst pad touchiown. Waen we set 1t in for a landing and Locked

around, it turned out there were more cratersg around there than
we reslized, either Decause we didn't ook before the dust

started or tecause the dust obscured them., One thing that T
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wanted, and we still haven't figured out why I didn't get it,
was the crosspointers. I reached up and hit the switch from
HICH MULTIPLE to LOW MULTIPLE and still had no crosspointers.

T asked Al if possibly one of the switches was in AGS, but he
said it was in the PGNS position. We should have had cross-
peinters, but, for some reason, we did not. It's an ancmaly
that I couldn't check out afterwards. The crosspointers worked
with the rendezvous radar, so it's not that my gage was out,

I don't know the reason for not having the crosspointers, but

I wanted them very much. I think had I had them I probably
would never have logked at the ground in the last 50 or

100 feet. I would have gone completely on the gages. Iow,

the landmark visibility I have to class as excellent. It was
very easy from our model and the photographs that we had. There
was no doubt in my mind when we finally zeroed in at about

6000 feet exactly where I was, that I was in the right place.
Had I been short or long, I think it would have been very
obvious to me. The lighting was excellent. The surface had a
white-gray appearance; the shadows completely black. T was not
avare of any washout and I was not aware of seeing zero phase.
Everything looked a lot smaller and closer together in the air
than it turned out to be on the ground. When we were on the
ground, things that were far away loocked a lot closer than they

really were. The color does change with look angles. My yaw




COKRAD only cananged muybe 10 or 15 degrees In either direction, hoth

(CClT'D)
times to the left ang right. This didn'l make tco muech dif-
Ference Lo me iIn Lhe change of caolor. Whenever we locked
directly to our right or left, cross-3un, tnings had & browner
appesrance than normal, whick was expected from looking at
Heil's photogrupks., None of “hege Lnings appearcd unusual. 1
think T mighs have usged the LFD more, cleger irn, but I was surce
thati we were so much on ftarges that T really didn't need lt,
Thal may have zaused my slignt overfiyirg and taking over to
stop what I thought was a relatlvely aigh norizontal veloclity.
As it turned out, I don't think we Lunded more than 120 to
530 fect past the Surveyor. We were right cn the very edge of
the Surveyer crator, the far edge of it. I could ses 1t from
Zooking arourd the side of my window zs we sa% on the lurur

surface,
g.2.14h  MAYUAL CONTROL

CONTAD T think tas manua® control of the M is excellent. The LITV
is an ecxcellent training vekicle Tor the fiawl phases. 1 think
it's almost essentlial. I feel it really gave me the confidence
that [ needed, I taink the simulater did an exceliernt Job in
manual centrol ard TFD training all the way down to the last
codnp.e of hundred feet. T think betn devices worked very well

together.
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9.2.1% HOVERING
Hovering was easy.
9,2.16 BLOWING DUST

I've already commented on the blowing dust. I felt it was very
bad. It looked a lot worse to me than it did in the movies I
saw of Neil's landing. I'm going to have to wait and see our
movies to determine if it doesn't show up as badly in the

movies as it does to the eye. Maybe we landed in an area that
had more surface dust and we actually got more dust at landing.
It seemed to me that we got the dust much higher than Heil indi-
cated. It could be because we were in a hover, higher up

coming down; I don't know. But we had dust from — I think

I called it around 300 feet.
9.2.17 TOQUCHDQWN

I mentioned the engine off while still airborne. That pretty

wall covers it through touchdown.

We gave them twe or three AGS updates for altitude every time
it loocked like there was any sort of spread. There never was
any exXxcept for the first altitude update. During the descent,
while you were looking out the window, the camputer operated

Just exactly like it does in the simulator. We had blinking
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altitude and velocity 2ights from time %¢ time, but this didn't

appear to nave any effect on the measure of the altitude above

the ground. Sometimes it would jump from an_altitgde of

50 feet %0 an altitude of 70 feet while we were still descend-

ing. A%t the very end, the indicated altitude agreed wiih the

actual alrtitude,



COIRAD

CONRAD

CONRAD

10-1

10.C LUNAR SURFACE

10.2 Postlanding Powerdown

The peostlanding powerdown went per the checklist., Al called
§ut my portion and nhis own porticon, As soon as we Zanded, I
was spring lcaded anc hai the descent REG-1 CFY and the MASTER
ARM ON and blew the vents. I think we were venting within

30 or 45 seconds after touchdown. It went as advertised. We

got a descent redlight right away.
1C.2 Verting

It vented until =he grourd toid us to secure the verts. They
told us to secure the fuel vent, and we left the oxidizer

open a while longer,
10.3 GBITE LOCATION

I was positive of where I was. The thing that confused me
was that we ﬁere so close to the Surveyor crater. I didn't
realize we were as close to it as we were. The thing thst
confused hoth of us in the teginning was the fact that distant
objects lookxed much closer., It tcok us a while to realize
that we were seeing many more cf the craters that were on cur
map. They also looked smalier to us on the lunar surface than

they did in looking at them on the map., ¥We had a hard time
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convincing curselves that the craiter in front of us was head

crater,

That's right. When you're gitting on the ground, none of the
shadows that are visible from the air &re visible — the ones
that are down on the bettem of the crater — s50 you end up
always seeing the bright part of the landscape, and it's
difficult tc fird the craters. You lcok oub and say, "There's
a crater over there." It's difficult for the other guy to
see it for a while urntil you learn tc look for the edge. Our
vlan was to land, discuss where we were for a few minutes,
and then make some oul-the-window eva-uaiicns., I would rec~
cmmend on the next trip that you meke a guaick evsluation,
knowing that you may not be precisely right. Then make a
guick Judgmernt of tne general geological features out the
window. Don't spend more than 5 mirutes =zt the most on ii,
pecause the minuie you get out, 2ll these guesses that you
were making through the window will be either right or wrong.
You can walk bekhing the LM and look back iike Pete did and
find that you're standing right next to the Surveyor crater.
I think we spent 20 minutes here that we could have bpetler
used getting out and getting to work., Then maybe when we got
hetweer the two EVA's when we xnew exactly where we were, we

could give a better geological descriptiorn if that's what were
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We knew wnere we were within 1500 feet cr clozer at the time
we landed. We were btrying Lo pinpeint vpreciszely where we were

te within 10 or 20 leel, which was ridiculous.
104 Light/Shadow Contrast Fffects

We nave menticned Lhe light and the shadew contrasts. Whenever
we looked cross-iiun, we had the browr effect and we could sce
shadows. Leoking down-Surn, the Jur angle was sc low we never

aT
[}

o] 4 see any shadows except ou H adew from T M.
coula see any shadows except our own shadew from the ZM
1C.5  STAR, WARTH VISIBILITY

Star, Ferth visibility was interesting. We could slways see
stars =zt the upper rendezvous windew. We could see Dick go

by us =alsc.

Al took = guick look zround through the AT ard, cxcept for
the detents that had the Sun in them, we haa Zots cof stars

and ro pig wroblem night-adapting tc see stars in the AOT.

1 guess Avolic 11 nad &« different set of circumstances between
tne Hun and the Earll clcbbering up most of their ACT deternts.
The barth was above us and vehind. 'The 3un was !ow and behkind,

so our front threoco detenls werce irn excellent shape.

L (W
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10.¢ Horizor, Signtirg Appearance

Tn sppesrances, it toox us a long time to convince ourseclves
that zome of the cravters which _coked sc clcose were really
muck Tarther awsy. Once we rea’ized, we hed ourszelves pin-

pointos and =212 tae craters thal we could see.
TO0LY PAROQRAMIC IMFREGETINS

Another thing thnat Larew uws a Listle biv was that preflight

we saw some cnarts that showed Lie i's where bvoulders

bBilgger Lhan | meter were iocsted, and we didn't cee those

1,7

boulders. We didn't see 2 1ot of boulders lying arcurd on

the ground, Looking down 211 the craters, we could sce a vew.
- thinx there will have to be zome sort cf reevaluation of

what they're showing ss coulderz on these Surveyor charts

vecause we didn't see a lot of thnem just lying around con the

They nad me ccnvinced that there were l-meter or bigger
beoulders iying all cver, and it turred out to he unsrue. T'm
sure Al's righst ir nis estimate tnat thore were many little
i-, 2-, 3-, or 4-Ioot sccondary impact craters all over the

1

gurlace. T'm sure that mest of these were being interpreted

a5 boulders.

S
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10.8 PGS Drift

CONBAL  The PCNS drifts wore very small. We kad ro di98lculty with
our P57's, which we 4.4 fwice. Cur first cne apparently was

the best. They Ziked the RLS, and we ircorpecrated our own RIS,
10.9 AGE

COKERAD The AGS =zlignment weort In an excellernt manner, just as ad-

vertised,
BZAN They &id.

0,10 AUZC Ovtices

-

BzAN Let me make once comment about the AOT alignments, The stars
that we had to use were near the exireme edge of the AOT,.
Wher. = star gets ocut there, you can't center your eye in the
opering cf the eyepiece and view those sturs and keep them

e

and the cursor in focus. If you have a cholee, try to pick
stars that will appear rigat near the center of the £0T. T
think by doing this you can center your eye very well in the

eyoplece anc you can come up with pretiy smai. star-angle

glfferences.

CONEAD You can 4c¢ *this in advance, zrd we ought t©o use the other
4b0C stars and unit vectors if that's the case. It's a lot
better than trying to use an Apcllo star, as AL says, arnd o



10-6

CONRAD
(COKT'D)

CONERAD

COWZAD

Stiiiibi

£ind one thal's somewhat closer to the center of the ACT. 1
think it will improve the sligmmerts, and it's no problem

loading unit vecters or deing that poriicn of the program.
10.11 FIEPARATION FOR MGRISS

Tkis is one pliace that we made a mistake. We were a little
bit behind and we started to austle a little bit faster than
we should have to gel out. We mauce several rmistakes because
T allowed us =c get off the checklist e litile bit. ‘fthat

cost us ancther 10 or 15 minutes Tiguring out goofs that we

bl

made oy simply not staying with tne checklist., The checklist
covered all items. My hat's off to ﬁeott Millican and every-
body else that had anything to dec with any of our checklists.
We dida't find any ristakes 1n the checklist. The checkliists

with respect to the command medule and the LM were excellent,

fals

10.22 Fwaluation &F Work And Thermal Load

Ir Egress Preparation

The worzx and thermal load in preparation for egress wero very
low zrnd they were not fatiguing. We got off the checklist irn
w0 places. One place 1t geoes throush a very deotailed ex-
rlanation of how t.o hook up the PLGS feor the LMF. It kas a

statement te do the same thing Tor the TDR,
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10.13 PLSS ard CPS Preparation Donning and Operation

CONRAD We forgot tc hock up my hoses and, when it came time to turn
on my PLSE fan, we got intc trouble thinking my fan was either
clobbered or out. It turned ocut my noses weren't hocked up,
That was a straight goof on our part. The next goof on our
part was when we hooked up cur RCU's. There was cne switch
check thav we didn't make. The main switch was in the OFF
position and net in the main position., We thought something
was wrong with our CCMM. Eoth our switches were in the wrong

place, and neither cne of us had COMM,

BEAR Ancother thimng that brought this about is that the gear used
dowr: 2% the Cape have the CCMM switches or “hem Tut you don't
have to use therm at gli for COMM. The COMM is controlled by
the simplex on the back of the OPS on top of those practice
PL8S's. Here's an example of the gear we're using not being
corfigured precisely like the gear we use in practice, and
that cost ué 5 to 12 mirutes. That's geing to ccme up again

when we start playing with this TV camera, too.

COKRAD Yes, tnat's right. There are only two places we got intoc any
treuble, and one was getting off the cheeoxlist. The couple
of oceasions that we got off it, we ran into troubie. The

ctner place we ran into trousle was when we didn't nave the

c =~ TR



10-8

CONRAD
(CONT'D)

CONRAD

BEAN

SR
gear avallable., We either didn't have the gear available in
the proper configuration or the gear wasn't available. The
TV camera was not made available to us, and I'm afraid that's
what cost us the TV camera. We were not familiar with it and
we'll peint out what happened later. Those are the two places
we got into trouble, They are places I knew we'd get into
trouble, and I'1]l bite the bullet on the first one, It was
my fault for getting off the checklist and hustling., although

all it did was cost us some time. We'll both bite the other

one on the TV camera.
10.14 MSFN, CSM Conference Communications

MSFN CSM conference communications were outstanding. The
lunar surface communications both inside and outside the IM
on the PLES's and on the LM itself were Just like having Hous-

ton cutside the door right next to us. They were really good.

I always thought that somebody was located in a building about
5 miles away and, if we would just lock back over there behind
the IM, we would see Jerry Carr and Ed Gibson standing there

talking to us. It was beautiful.

There's one other thing that should be added to the checklist.

When we went over compietely on the TPLSS's, there was a

periocd of time when you reconfigured the cockpit before you
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BEAN turned on your PL35 C_,. The reason ycu don't turn on your
(CONT'D) ;
: PLES 02 is that you are going to pressurize your suit. What

happened was that T suddenly realized that both Al and I were
in the grip of a great éctOpus because both our suits started
to suck down arcund us, and we started hustling on the check-
list again so we could gel to the point where we could turn
on the 02. In retrospect, I Lhink what we needed to do was
to put a little note in the checklist that as soon as you get
ready to go over on the PLES system and you completely hook
up on it, you cycle your 02 ance and put a half pound or
something above cabin pressure in your suit and then shut your
02 off. 1 think we were breathing it down and we were being
very careful to go through cur circuit breakers and ECS con-
figuration in the [M, and the suits got tighter and tighter
and tighter. We finally got to the point where we could
pressurize the suits, and we did. That happened on both
occasions, and all T think we need is a little change there

to cycle the 02 and to put a positive pressure in the suits.
10.15 DEPRESSURIZATION

BEAN The first cabin depressurization was pretty interesting be-
cause as soon as Al opened the depressurization valve after
our 3.5-psi check, everything in the spacecraft disappeared

out the valve. There was much outgassing, which is not unusual.

.
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BEAN I had seen it in Gemini. All loose particles that happened
(CONT'D)
to be floating around disappeared from the spacecraft:; it gives

the spacecraft a real flush.

CONRAD The cabin went right on down to 0.2 and then the spacecraft
cutgassed for about ancther minute, I guess, and we finally got
down to 0.1 and Al peeled the cabin door copen. You have to do
this or it just stays stuck until you push it open. I3t
doesn't hurt the door or the seal or anything. We got the
door opened and brought on the water boilers which came on in
Just the right amount of time. In 2-1/2 minutes or so, the

water bollers were on the line and we were ready to go.
10.18 LM EGRESS - FIRST EVA

CONRAD It took me a moment to get oriented and Al gave me a GCA and

I apparently was rolled to my right slightliy on my way out so
that the left lower corner of my PLSS tore about a 6-inch rip
in the hatch insulation. That was the only problem - I didn't
notice it going out except I did fray the insulation a little
bit., T got out on the platform okay and I released the lock-
lock mechanism on the MESA and the MESA handle was free in its
holder. I tried it and it wouldn't come out. I pulled on

that thing as hard as I could pull two or three times, jerkea



CONRAD
(CORT'D)

CONEAD

it and everything else and I couldn't get it out. I got tired
of wrestling with it, so I just reached over, pulled the cable,
reieased the MESA, and down it went.- I went down the ladder

and the lighting was exéellent. I had no trouble seeing where

I was.
10.192 Environmental Familiarization

At that point, it took me about 5 to 10 minutes to acclimate
to what was going en. I didn't have any trouble moving
around, but I felt a little rocky. It just took me a while

to get organized. This feeling was not bad the second time I
got cut. As socn as I got out the second time, away I went.
So, like anything else, there's a slight learning curve which
tock all of 5 minutes and gway we went. The nicest part of
the exercise was that everything went according to the check-
list as best as I could see. It went exactly the way we
practiced it. And we had no trouble with the eguipment. I
had excellent mobility in one-sixth g. I missed the fact that
I couldn't bend over. That's something I knew I was goling to
face the whole time and it didn’'t bother me too much. Now, I
guess the biggest note that'd I like to make, and I think Al
and I agree on this, is that the side wvisor, the side blinkers,
blinders were excellent. But you alsoc need a top one. We had

a low enough Sun angle that, anytime you put your hand up,




COHIAD ~ooked dircetiy up-Bun, and fust blocked ihe Bun cut, you could

{coET'D)
sce perfectly up-BSun. It was or.y when tne Sun was shiring in
tne top of the visor that we nhad difficulty. So, I think we
need to molify the visor soc that you have o center top shield
that you can vull dowr and blirx the Sun cul. If you have
tha*, you car turn 36C degrees ard see perf'=ctly in any
direction. Tt will alsc allow you to Zock in snadows. The
only cther fime you nave difficully seeing irn a shacow 1s when
some other ctlect is reflecting sunxight inte your visor when
you're trying to lock ir tke shadow. Orece ycou're in the
shadow, you can sce woll, This is rothing new; Heil already

pointed <hat cut.

EoDARL Let me sey that, Just as scon az Fete zot out, T nad to move
over to the right windew to taxze some melior pilctures; wnen I
did, T prushed tne docr partia.iy closed arnd wont to work.
Avout this time, 7 gol o low lMeedwaler prescsure.  We stood
arcurd and Tried to Tigure that out feor a while and firnaslly T
herpenes tc glance down and nciiced tne decor was closed, I
realized what had napprered. The outgassing of my sublimetor hed
closed *the door, with the result that 7 didan't have a good vacuun
inslde the cabin anymere. T guickly dove cn the floor ard threow
back +he naseh. Tne minute T did, 2 ot of iee and snow went out

the hatch., Pete cormented ahcut it, and 1t wasn't 3C seccornds
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mntil my water boiler started operating properly sgain. I think
that's something that you're going to have to be careful sbout
when you're moving around inside there. T hadn't thought about

1t befeore the flight.

.20 Walking {Traction, Balance, Distance and Direction,

Pace and Stability)

As T said, we listened to Neil's and Buzz's comments and ours
are exactly the same. There's no need toc go cver them, other
than just to remind you to lead your direction changes slightly,

but you acelimate very rapidly and it's no problem.

I never noticed any slippery surfaces such as Neil and Buzz
pointed out. The ground never fell slippery at all to me.
The c.g. problems they had were the same. 1 was very careful
nct to walk backward; because, I noticed a couple of times
when I did, I usually stepped in a crater or on uneven ground
and it put me off balance. What do you think about the

slipperiness?

I didn't notice any slipperiness, but I think the other comment
about moving backwards is the fact that you have such a mass

on your back. Al commented to me and I noticed, watching him,
that you look like you're standing with quite a forward tilt;

but all you're doing is putting your c.g. aver your feet and
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your c.g. is guite aft with that PLES, sc you have the tendency
to lean at what at first glance looks quite far forward; it's

net.
13,21 Best Rest Position

The pesitvion described is a very comfortabie position. T
never got tired. It's just a normal pesiticn to rest in. You
can stwand perfectly stiil in that pesition and rest. Anytime
you try to go backward you also nave the tendeney to stand up

& little straighter., Did you feel the same way about resting?

2id you Jjust stand?

I never rememter doing anything but standing there and never
seemed to get tired. As you said earlier, you could work

3 hours out there; if you got tired, you could provatly stand
against something or just stand there, cool off, and press on.
At the end of the EVA, I was feeling as gocd, particularly in
my legs, as I was at the start. The only physical thing I
ncticed on the secord EVA was that my hands were mcre tired
whan on the first EVA, I would definitely work on the hands a

lot more the next time.

I didn't notice that my hands got tired as much a5 I noticed
that they got sore. Waen you workx for L hours and use your

hands, you have a tendency to press the end of your fingertips

-



CONRAD irtc the end of Lne gloves; alihcugh my nands never got =stiff
{conrn)
or tired, thoy were guite sore tne ngxt day when we started tne
geccad EVA. As scorn as you gol worzing =zgsin, you forget it.

v owasn't until we geot back inteo vhe commans module that we
rotviced that our hands were sore again. But tnis was because
we did almost € stra‘ghl nours of DV werk which we nad nover
reglly done before; and = think:in one g yeu don't have the
tendency io thrust your hands as far down to the boitom of the
groves a8 you €0 on cre-sixtk g, You really ought to hazg onto
sorething up there. It's rot as apparent Lo you when you're
worging up there thet you are pressing yvour “Tiagers as Tar odt

in the gleoves, and - think that wag just a point.

Bralk Another ihing that Pelo menticned 1z ikat 1L only laskes you

about o minutes to lewnrn how to move srcurnd; the secend time
you go oun, you don't really need fne 5 minuies. Nell pointed
cut that this was fthe best thing Lo allow for acclimatliorn. I
conzur T00 percent. Another geod thing ls toth thcse POGCTs.
The monile POGO that. FCSD has s geood cxcept Lhat it needs a
Yd—axiz Frecdeom tbhat it doesr't nave row. The chne on the cern-
trifage is excellent. | found tnat ruraing around con taes lurar
surface, movicg Irom side to side, aopoing, ard 50 on were

almost vnrecisely 1izc using the once In tke cenlrifuge. I'd

reccomrend haviog o coeuple of cxereises over Lhere befaore yeou
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gc and alsc recormond changing Lae terrain over there so that
the simulations include a few mere big cralers, i1ittle hills

ernd dales. I tkink if would be very good Sroining.

Y

And therce's anoither Lhing —— there's ne such thing as walking
on the lunar surizce., Wherever you go, you Just wans Lo go
zt a lcpe. TII you walx, it taokes more cnergy to rove slowly

and take a normal step Lthen It dees to lopo.

It's interestirg and I know we ccrmernted about U when we
wore asceing 1t. LI you loox al sometody's foolprinls on the
moon, it's aimost cxactly the oppesite of the way tney are on
Liae karth.  On the Meecn, you can zece w izl footprint as tae
gly .ands ana lhern he pushes coff with his tce so it ends up
Teing sort of dug ir at tae ftoe and flat in the rest of the
print. On BKarth, & fellew sieps lerwurd, lands on his heel,
wrnich digs ia, and he kind of drives off ¢z his Loe. Chis
sort of bourcing slorg, using your Loez Tor springing and
movirg from side =0 side so that the c.g. iz zlways over the
foot that's landing, allows you to move out at a pretiy good
peee and Lo rove a geod distance, 1 had the feelirng that, if
cur TV Lad been working and i1f the TV hadr't been pointed in
exactly the right vlace when we want out ts L5C feet tc lay

cut Lhe ALEE? ) 11 wouldn't have taxen us over 2 mirutes to run

bacz, position the TV exactly rignt, znd return te the ALSEP,
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It would have been no trcuble and would have been the thing

to do.
10.23 Contingency Sample Operations

We've already commentoed con the COMM check and woice quality,
so 1'11 go to the contingency sample. It worked very well.
The only comment I have is that I probably filled the bag too
full. I got some small rocks and then mostly dust and dirt
and rolled the bag up later and packed it in the ETB, stashed

it on the landing gear like we had practiced at the Cape.
10.24 Transfer of Expendables to Ascent Stage

Then I went ahead and got the batteries and the LiOH canisters
with no ditficulty. I packed the ETB and our means of transfer
worked very well., It took very little time fo get the equipment
up. The only problem I had was looking directly Into the Sun.
We were yawed off enough and the Sun was offset enough that I
had to walk ?ast, rather than stand directly in front of, the
hateh., T had to get off to my right facing the hatch, which
meant that I had Lc walk a long ways from the MESA and get

into shadows, so that when T looked up 1 could see the transfer
bag and help it over the porch and over the lip of the hatch.

I think Al had no problem. I had no problem. He didn't tend

to pull me over or anything like we suspected.
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Ng. That was good. The ognly taing that I noticed was that,
on the rig tnat they gave us, there's a small metal pin in the
strap that keeps it from accidentally sliding out to the hogk
and this small metal pin wasn't big enough to prevent this.

I just happened z¢ glance down one time and the strap had
falZen on the floor., It was just about te go out the front
hatel, whichk would have put a pretty good gliteh in retrievel
operations. That pin has to be modified. I definitely thnink
that we dorn't want to go back to & continucus gtrap. I think-
the single strap is a wecrkable thing. Whern ycu're moving a
iight load, most of the time, with the exception of the rock
bexes, you don't heve to use tne sirap festure over the top
0f the ncock. You can just lean down near the natch and pull
the lcad ir with your hands. It's a lot guicker. When you
start carrying a heavy load like the rock boxes, you probably

need to use the hook arrangement also.

Qur two rock boxes weighed oub, Earth weight, at 4h pounds and
52 pounds, if I remember ccrrectly. Keither of ihose boxes,
which obvicusly were the aeaviest things we sent up, presented
ary probler. The only problem was one that was alresdy men-
ticred. We knew it was going to happen anyway and I really

Zen't gsee a neck of a lot you car do about it., This problem

is that the lower end c¢f the strap got completely covered with
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CONRAD dust and I got dust all over my hands and over my suit arms
(conT'D)
from handling that strap. I really don't see anything vou

can do about it.

BEAN One other comment: Both times I egressed the LM and tried to
close the hatch, it took U5 seconds or so to find something
on the hatch I ecould pull. I think it would be worth the effort
to put some sort of hook or something as a permanent fixture
on the outside of the hatch so that, when the last man gets
ocut, he can pull the hatch closed without having to grab one
of the protective doors over either the handle or the vent

valve, It would save 45 seconds or so each time.
10.25 Egress Observation of LMP

CONRAD I observed the LMP on his egress. I gave him a little GCA
which I don't really think he needed and got the photography
of his descent. I started the first part of the TV deployment
as we planned., I had the first two pins pulled and the upper
door opened al the time Al decided to get cut and I had alsc
put up the triped; I let Al finish the job. You can comment

on your adaptability, if you want.

BEAN I kind of agreed wilh Fete 1In the stated area. It just takesg
about 5 minutes to get used to walking around, and this time

should be allowed on the first EVA; once you learn that, you

|I_ii,| |Ii|ii iil |ii| i | f.
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BlAT can =hart easing over wid doiang your Job. 1 noticed o effect
{coam' )
of cur movenonts; T leancd forward snd oackwards zboul the

seme as T cxpected. T got used to il very rapidly.
2D Y Deploymeont and Unoratlion

BEAK_ Tne next thing | @78 was got the TW. I thiak this is wnere
we real’y got into our first pronlem. T took the TV off the
MESA prelty rewdlly and stuck It or top of the trirvod and moved
the tripod and the UV over to the deployment wlace, which was in
fronst of the Commarder's wiadew which would be abeut 10 o'clock
gt aboun £0 or 30 feet. The cnly nroblem was tnat, when | got
over there, T realized wnat, vecause “he LY had larnded in about
2 20- 1o li-degree right vaw, the YLEA was now 1n the Dun and

that, to nul the camera where 11 cculd view the MESLA, 1 would

e leoxing directly Into the sualighkt. T2 1 puat the camera
over ‘r tho shadow of the 7M as we plarned Lo de criginally,
wher the MZBA was “r the shadow, you weuldrn't be avle to see
wne MERLE,  So, T sald, wWell, 1 think T'11 taxe it cver and
wat it or the eppmeosite side, over sbhoul cr 2 o'vleck,m T
cerried the csmera over to ihe ocopesite side, siuck 7t thero,
noirnted 7t at fthe LM, and called the ground. It T oored to me
Tike there were zome prethy bad rolleetions of T the 1M and

was concerned thal mayoe they'd bether the TV,  Apparently,

thet's just exactly what hapvened; these reflections were far
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toc brignt for the TV to hardle ard It burned cut. AL least,
that's my guess as to what cccurred. How, it seems to roe,

this was uvrcugnt atvout by Lwo meirn causcs. One, I had person-

ally slways fell thal we were "ust carrying Lhe TV glong to

gtarnd 1t arcund snd show what wo wers doling

nence, 1 per—
gonally nhad never dore o Zot of sorious “ninking about how to

N -

operate it, the oackup medes, iis specific limitatjcng, and

thal scrt of thking. &4z a rosult, winen wo gol in znn cff-nominal
situstior, I didn'i really have any good plan for it, T didn't
think that tae 1V was golng Lc burn up from peoinling 2t ihai
descent stage, but I gacss I shouaid have bpeern awvare of the
rossibiiity befcre I went., | guess that brings up a peinl,

You don'l want to make a move with zny equipment on cne of
these filignts, even if you thirk It's ncb 2 particalzrly

slgnificant piece of eguipmert, 11 you don't understard

1C0 rercent of I1ts capabilities ard

imitations. frother voint
about the UV, wnlch I tkheought about _ater on, In locxing at our
plan fcr how we were goling to use 1T; ramely, we were going

1o tuke Lhe UV arcund in back and pesilicn it at approximately
L ¢'clock so that we could view the — of“ioading of the ALBEP.
Llso, Wwe were going to usc tne TV for some 260-degree puns.
It's my impressicn now that eitner onesralion would have burned

out the TV or giver 1% a wrelly good shocer. 1 think thiz is

brough® =zbout Ly the garme situstion. I never reslly Lhoroughly

PN
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understood the limitations of the TV, I think that the way

we can help a situation such as that, in addition to doing a

lot more preflight thinking about it, is to get a TV to work
with thal's like our flight TV. We need Lo work with il out-
side in the Bun using the moniteor. If we had done this, I think
it would have become very cobvious that the TV doesn't have

to be in the Zun too long or even point at a bright object

too long before the tube is going Lo saturate and you're going

to run into & Jot of trouble.
10.28 Deployment of SW(

The next thing we did was deploy the solar wind collector.
That was pretty straightforward. I moved out a good distance
from the LM, unroiled it, deployed it, stuck it in the ground.
It went in about, 1 guess, about 10 inches fairly readily

and tilted back; it seemed to hold its position very well.
Then I started trotting back to the IM, 1 loocked bhack at it.
We were caught in the same predicament of not being able to
estimate distances. It didn't lock like I had gone out 60 feet,
s0 [ walked out, picked it up, varried it oui another 20 or

30 teet, and stuck it in the ground quite quickly. Then I
stood there, lcooked at it, and said again, "Well it looked
like 60 feet, but now it doesn't.” 8o I pulled it out of the

ground again, went another 20 feet, and stuck it in. T

Qfnibbinn. .
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BEAN probably got the thing ocut 200 feet, but we wanted to make

{CONT'D)
sure that we got it far enough away so it wouldn't be affected
by any of the IM outgassing or anything like that. The final
time I Iinserted it, I pushed down with all the force I could
get and put it in abeout 12 inches. One thing that continually
disturbed us the vhole time, particularly Pete, was the fact
that the TV cable was right in front of the MESA. Our TV
cable laid flat on the ground. It didn't tend to curl up or
anything iike that,; but, because it rests on top of the dust
and your feet go beneath the dust, you end up pushing the
cable around guite a bit. I think this is a completely un-
satisfactory situation and I would recommend that that connector
for the TV be moved either over to gquadrant 2 or quadrant 1
50 that the TV cable would never have ¢ be in the vicinity of
the MESA or the area near the front of the ladder. 1It's just
too highly traveled an area to have something like that TV
cable underfoot. We never fell over it but it was Jjust a

constant problem trying to aveid it.

CONRAD  Yes, I bet you'd be able tc use it so that you'd be able to
move the cable and get another L0 feet ocut of it by being able

to go plug it in the back of the gpacecraft.
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10.29 Deployment of Erectable 3-Band Antennsa

1'd 1like to talk =zbout the 5-band antenna. The antenna was no
problem to deploy from the descent stage. T took the antenna
right around to the agreed position, which was at the plus-Y
gear, and crected it. It went just as advertised, except for
the fact that it was not very stable. It was very easy to tip
over. When I finally got the antenna completely erected, I went
around and got the cable and plugged it iny and even when wve
had anticipated it {I thought I had the antenna right next to
the spacecraft), as it turned out, I just barely had enough
cable to connect it. The antenna was exactly in the right
place at maximum distance, At that point, we had anticipated
that it was going to be very difficult to try to align the
antenna with the Earth. One, the sight doegn't allow any
latitude. If the Earth is in the sight, the antenna is per-
fectly aligned. If it's not in the sight, you don't know where
it is. BSo, Al came over and helred because the antenna had a
tendency toe tip over, cspeecially when moving the crank which
moved it in arzimuth and elevation. The crank itself tended to
tip the antenna over. The crank was stiff. Al grabbed it,
pressed it into the lunar surface, and held it as steady as

he could while standing behind it and giving me sort of a GCA
on the hand crank, Finally, I picked up a corner of the Earth

in the mirror and he stiil hung on to the antenna while I

R
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fine-tuned it. Because we anticipated this problem, it didn’t

cost us any time.

10.30 LM INSFECTION

I don't have a lot to say. I looked at the LM and took the
photographs and it's difficult to ascertain how much the high
parts of the struts were compressed. I guessed 2 to 3 inches.
I saw no skirt damage. I saw no thermal insulation damage.
The outside of the LM, as far as I could see, was in perfect

condition.

Now the one comment that I made in flight was that there was &
rock atout 4 by 3 by 2 inches lying right under the engine
ball. Tt hadn't been blown away. I can't figure how it was
lying right ocut at the skirt edge. We took a photograph of

it, I don't know whether it will show or not, but it didn't
blow away. I was quite surprized after seeing all that dust
and stuff flying on landing that it did not blow a rock that
size away. We went around and did the PAN photograph and I
made 3 mistake there. I got in a hurry, got off the checklist,
and I took all my PAN's at 15 feet, I had Al pick them up

later so that we wouldn't lose on the time line.
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1C.31 ALSE? DEPLOYMEKT (Traverse,

Site Selectiorn snd Activation)

We got pack to the ALEE? and started a normal depioyment. The
first <thing we ncted was that, as socn as we put the packages
dewr cn the surface, they began to accumulate dust. Everything
went as advertised until Al scrowed the casx removal tool on

tae cask and the cask would not tudge. We got the ncrmal fix-it,
the hammer; while I beal the blazes cut of the side of the
container, Al managed To start the cask cul., He'd get a littlie
noten on it every time I'd fumble a container., And I really,

Z guess, started cracking the container. We firslly got the
eremert out and the generater fueied. I guess you want to

discuss carrying it.

Yes, it lcoked to me i1ike the part that was sticking was about
the first irch or so oecause Pete would beat on it, and it
would move out one-eighth inch or so until aboul an inch of it
extended from the cask. Once the element was about arn inch
out, it suddenly care free and came all the way cut, if that
will be any aid %o whoever is designing the eguipment. Some-
thing was holding it shat first inch. After we mated the
AZSEF ard got reszdy To carry it cut, the worklioad carrying It
cut was just about the zame as I had guessed from working on

Earth. The hard part is nolding that weight in your nands.
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Even though it i1s nct much, the combinaticn of the weighzt,

the fact that you're moving along, and the fact that ycur
gloves don't want to stay closed tends to make it a fairly
difficult tasx. I wouid say that it would bé acceptable to
carry it this way for distarces up to 500 feet; but, at
disteances grezter than that, I don't think you want =2 hand
carrier arrangement. You will want tc¢ have a strap that fits
over your sinoulder, or scmething like that. It's not your
iegs that get tired; 1t's a combination of your hands and arms:
and it just maxes you tired. Arotler thing that occurred that
we hadn't seen on Esrth i1s, that as you bounce along at
one-sixth g, the RTG package tends Lo rotate. The c.g. is not
exactly lined up beneath the crosshar. t itended vc rotate
and unlocx the twe-piece crossbar. This was disturbing because
I would have to stop once in & while and relock the crossbar,
I would recommend that we definitely put some sort of snap
zock cn that cresspiece s0 that when you put it in position
and it rotates to the carry position, it locks there. If it
had copened up as we carried iv, we might have drcpped the gear
and brcken some of it orn the lunar surface. It's funny that
never showed up in arny of our one-sixth g work in the airplane
or anywhere elge, but it was a continual problem con the lunar

surface,
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When we were at the ALSEP site, it looked as if we were about
L50 feet west and about S50 feet north of the position of the
ILM. It was a pretty good level site. Later when I got back |
to the LM and looked back, I noticed it didn't look as if the
site were that far away. This was the continusl problem we
had, trying to judge distances, In any event, we had no
trouble placing the central station down. We had no trouble

putting down the RTG,

I did notice, however, that you could feel the heat radiating
from the RTG. When I removed the bracket that carried the power
cable that ran from the RTG to the central station, it felt
warm to the touch. I didn't want to keep my fingers there tco
long, so I handled it with the ALSEP tool as opposed to just

my gloved hands, as I had been dolng in practice. That may be
something you should practice. Apparently that bracket can get

pretty hot,; slthough we only had the element in it a short time.

I guess the point is, when you fuel that generator, you had
better get on the road and get going to wherever you are going
to take it. You should get those parts off the fuel element

as scon as possible, because they heat at guite a high rate.



The first experiment I put out was the passive seismic. It

had two anomalies that I know. One was the skirt. The alumi-
num .foil, the skirt, didn't want to lie down. It wasn't that
it had 2 memory. When I placed it near the ground, the meny
layers seemed to separate. The skirt seemed to have some kind
of statiec charge on 1t that would not allow it to touch the
ground. Tt took quite a little pushing to get it to lie down
on the ground. The only way I could make it lie flat was to
put a little dirt on it, which I tried. But that wasn't a very
good 1ldea because it's difficult to put little clods of dirt

on it. I later got some Boyd bolts and made little alignment
tubes to sit on it. That worked real well; it held down the
skirt pretty well. The second ancmaly was that the little dish
the passive geismic sits in needs to have & solid bottom so when
it is placed on the ground, there is no danger of dirt easing
up through the center of it, as there wés in the case of our
dish, and touching the bottom of the passive seismic itself

and causing a thermal short that would ruin it. We spent quite
a bit of time tapping out a nice neat hole so this wouldn't
occur., Really, I think the fix should be to put a solid bottom
to that dish., I think the addition of the bubble level to the
top of the passive seismic was a good one. I noticed it was
really easy to level the experiment with that. While I was

doing it, I kept an eye on the little BB in the bowl-leveling
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Buzz when he tried it on Apollo 11, I den't think that's the
way to go for any other leveling. I think this bubble works
real well, and it works pretty fast. I'll go.ahead and cover
the others that I laid cut. The magnetometer was a beautiful
experiment and it was easy to deploy. It was easy to align
and level and it tock guite a bit less time than the passive
seismic because it was sort of self-contained. You Just screwed
the legs to make it level. You could grab one of the magnetom-
eter arms and move it around so that it would be in alignment.
In both cases, we aligned them exactly zeroc, zerc, or exactly
East. The suprathermal ion detector and the cold cathode ion
gauge, which were combined experiments, were difficult to
align and we knew this before we left. The legs are too close
together for the helight and weight of the experiment. When
you try to get it on the ground, it Just wants to tip over.
The 1little place where you insert the ALSEF tool is on the end
that has one leg, it's a three-legged configuration, and so
that tends teo, if you put any offset or force on that attach-
ment, tip 1t over. HNext, the cold cathede lon gauge. A
screen comes out of the side of the contalner in the suprathermal
iocn detector. It is spring-loaded so that it will hold a flat
position when 1t goes over center. It's a real problem to keep

the side of the suprathermal ion detector balanced while you

"ili..lll"lll"lii'l."?
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try to meske this screen go over center so that it'21 lie flat.
I3 toock a couple of minutes So get the screen to Zie flat.
These spring-loaded devices are a reé; vain up there. You
shculd have ore that doesn't have any spring Zoad to it. Ycu
open it up and drop [t on tae grournd and 1% Just lies flat
from its normal weight instead of having some spring-loaded,
over center device. It just adds time and work trying tc get
tiaese Z1ttle devices Lo work preoperly. The cold cathode ion
gauge cones cut of the side 97 the suprathermal icn detector.
The cable waz so stiff that if you put the gauge in the proper
position, the gauge itself was sc light ard the forces on tne
catle were so strong, 1t would jJust pick un the gauge and move
it to a nondesiratle position. It ended up with bcth of us,
Pete and I, werking togetner. lle held the lon detector while
I tried all scrzs cf differcent deployment angles of the Zon
gaige to finally get one that would worx. The only way we
could maxe 14 work after sperding atoult 5 minutes on a
30-second jc (i it had teen designed proverly) was to lay tac
ion gzuge on its back sc that the fronl ernd pointed straight
up at a disiarce that wasn't near as long as the cable itself.
Thiz seemed to work pretiy well. VWaen we were deplcying the
suprathermal ion detector, the Tid came open a couple of times.
hls 1id was supposed to te deployed from ground cormand after

we had left the arsa so that the exposed mirrored surface would
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be nice and clean and the two detectors would not get dust in
them. I'm pretty sure thaat we did get some dust on the top of
it. I hkope it's nct enocugh to bothef the operation. I've got
twe other comments. My experience werking the Boyd tolts is
tnat you can dc them a heck cf a lot faster iIf they don't have
those Zittle alignment tubes on them. I 2on't krncow how Pete
feels avous this, but I reccrmend that you throw those off and
Just use the Boyd bolts., I could always stick my tocl in there
8 lot fasier winen there were no tubes, and I can also see when.
the Iittle belts jump up & lot beitter. The second comment; I
think we're kidding ourgelves if we thinx ihere iz any way to
deploy this experiment without getting a lot of dirt and dust
or. 1t. Thke pletures are going tc show this. They just have

to be designed to amccept dirt asnd dust. If they can't accept
the dirt and dust, then they are geing to have to be pacxaeged in
some way so they car be deployed completely and thern, the last
act would be to pull scme sort of pin and flip off the covering
thaat weuld azve all the dirt ard dust on it, exzosing the nice

clean experiment.

TMe cnly ore I depleyed was the solar wind spectrcmeiter and it
went exactly as advertised. I checked the four legs down,
tock it cuit the prover distance, aligred it, and turned her
loese. The Boyd bolts, as AL pointed out, were no provlem;

it wourld protatly te easier if the cups were lower. The volts

W
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should ve kept covered with the tape thcugh, because cf the

dust procblem.
20.32 EBunshield Deployment

The sunsnield deployment worked perfectly well and as advertised
in ore-sixth g it oopved uap, 1lifted cff the ground, actually.

Zt was a rea’ thrill, The antenna aligrment wer® as advertised.

I had played with it encugh <hat I knew how tec align it correciiy.
Apparently it 1s aligred all right, because yol are recelving

good signalis, We feel we did most of our homeworz on ALSEP,

10.33 Visibiliily of Boyd Bolts, Light Piping with

JET, DLecal/Llabvel Legibility

I do too., < thinz we xnew exactly wnat to do on it. OCne thking
that turned cut a 1little differert than I imagined; 1 had dif-
ficulty reading the decals that we haada put on the AL3EP. Az C
recall, looxing at it con the surface, it Zcoked as 1f there

were black writing on siilver background. Wnen I tried to read
“nis on the lursr surfsce, 1t was very difficult. The brilliant
light reflected off the silver znd you couldn't see the blacxk.
We had the seguence ¢f laying that ALSFP down nretty geooa, and

I would recommend on the rexi one, they use a black on orange

or scmething like tkat to decrease the amount cf reflective

light off the decals. It's going to be reeded.
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13.3%  Selected Sample Colleciion

CONEAD Tke selected gample colleciion, - feit, took a fair amount of
our time. We 4id not eccllect gcuite as mwany rocks as I would
have Ziked to or the selected sample. ilowever, we did go cver
to the large crater, ccollect some rccks from there, photograph
them, and then reiurn to the LM. We were beginning to run cut
o time at thal Toint, altkcugh the LVA had been exterded and

we did get enough rocks to £f1l12 the whole rock bex.
1C.35 Bample Returrn Contairer/Core Tubtes

COLEBAD The szmple return contalner worxed sas sdvertised. I do want
to camment here taat I foel the practice we did on the X-tird
was exceclleni for one-sixth-g worx. Opening and closing those
bEcxes on the E-bird tcok away a’l the surpriscs. I was ready
for some of tae aeavier ‘orces, and had a handle on them. I
waz zware of Lne fact thnl the cavle hold down was going to
Lend tc rise when they were holding the boxes down. All the
work we did on the X-tvird was excellent, and made thirgs a lot
easier on Lhe lunar surface with resrtect to the rock boxes.

AL drove tThe ogore Lube.,

“he core tuce was preiiy easy te drive. T think we nust have
been in a different sors of soll thar 3uzz was ing 1 augered it

g bit as I drove it in, but I really never had the feeling thad

R | .
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that was necesgsary, I tairz all that was nocesasary was to nit
it prelty doggoned hard and drive it in there. We had no
trouvle golng tne full length. A couple of things — noticed
as we worzed was that Whénever I held ecnte metal tools for any
length of %tire, anything shiny Zike the cxtension harndle; the
tongz; or later during the secend EVA, when I was carrying the
kardteocl ecarrier; that my hands weuld get warrm., If 7 would
put ther down and rerove my nands from them, my harnds would get
cool again. It was aot too hot to handle; 1t was Just the fact
~“hat I would rotice they sterted to warm up. Ancther general
impression I had working witk a’ll the equipmert is that the
lunar cquipment we have is generally too Ilimsy. If we are
going to work -wita thais gear, we should beef i% up zo that we
don't have to be g¢ careful about breaking it. I was always
concerned that I might actually break some of the ALSEP eculp-
ment. I really doan't think we need to be guite that tender
with it. UYhe same way with some of the tocis we used later

on. Pele may rot sgree with it, but he prebably skhcould say
sometning., T gol the fecling when we were working on those
sglected samplces and coming bacx, we needed twe things. We
needed a 1littie bit bilgger set of tongs so that we could grab
vigger rocss. Wo always ended up being able tec get 1little
bitity rocas. T we had o tigeger sel, we could get the ittle

ores, and a4’ so the Tig cnes. With that “ifttle one, you Just end
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BEAN up getting little rocks., Yeou want tc reach down, get down, and
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lock at rocks, and you want %o pick up things. You den't
always want to stop and use those toﬁgs. I had the feeling
that if we Just nad a sdrap meunied on our back, or to one
side of our back cr something, we could worx s a team. One
fellow could kold the other while he leans over and picks up
or irspects a rock, or leccks in a hole, <o waatever he wanis
to de, 2nd taen Zift him back up and ne wouldn't get dirty.
We had tslked earlier about just faliing cver on ocur faces and
catching curselves on our hands, or getting down on our knees,
and inspecting whatever rocks we wanted to lock as., When we
gct there, we cculd have done this physically, but the proclenm
was, it was Jusi so dirty that you didn't wart fo do it, I
wert down on my hands a couple of times, but each time I did, I
wert down where I would land with =y hands on a reock. I would
stand Shere until T saw what T wanted Lo see, and ithen do a
¥ind of push-up from the rock. But there isn't aiways a rock
around to do this scrt of thing. If we just had some simple
strap, worked as a fteam and got the btig rocks fast, and locked
at what you wanted to rear fast, I dorn't thiax it would inter-

fere with anything else you did.

COLERAD Z agree with =211 $hat AI said. There's no doubt about it, you
need a bigger set of tongs. By the same Tcoken, you need a

Eal

bigger sev 0f sample bags., Those zig Teflon bags are very
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CONRAD unruly in the lunar enviroament. Thaey appeared to get brittle,
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They tock & set and were hard to sitraighten out. They Just

didn't handle at all well.

I think we need to develop a cloth bag of some type that will
m&intain its shape and not take a permanent set. These bags
had been fclded and tended to take a set, and when we
straightened them cut, “hey tended to be brititle., They had
several long cracks in them whea we wrapped up the rocks. Orne
other item in the first EVA, the cclored chart, I tock cut
because I ccoculd not tend over, and there was no reasocnable way
to stick it in the ground. I tried to worx it into the ground
go that it was perpendicular to the Sun. It didn't work because
of the soft dirt. It fell over and became covered with dust.

I got it back up and iried to brush it off, but it was impossi-
ble. I Just made a complete shambles out of it. The dust

clung te it sc badly that we didn't get a colior shot of that.
10.36 LM INGRESS -~ 187 ZVA

COKNRAD Jeither of us had any trouble ingressing the LM and getting
the deoor clesed. ZIhe cabin repressed right away, and we went

right irto the FLEE recharge.

————
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12.37 PLSS Recharge

COKRAD  We had practiced the PLSE recharge séveral times, and it paid
off. The PLES recharge went as advertised. The equipment was
easy to handle at one-sixth g. All the stowage was adequate,
We followed our procedures to the letter and we never fell
over any equipment. It all went in the right places and trans-

ferred around as we had practiced.

I wanted to weigh the water. T put in this 25-cent scale,
vwhich should be set at zero. If anybody had thought about it,
including myself, the spring tension in the scale itself was
never zerc in one-sixth g. As I unscrewed it to zero, I unscrewed
it all the way; and the screw, the spring, znd everything dis-
appeared into the bottom of the scale. We had a slight amount
af difficulty, like 25 minutes, putting that baby back together
again, which we finally did. It would be wise to put in a
reasonable scale that can be zerced in ocne-sixth g. Let some-
body think about it a 1ittle bit, we can plan this cne better.
The water weighing went okay. We both had plenty of feedwater
left. The levels passed to us indicated that we were working
900 to 1000 Btu's. Both of our oxygen supplies recharged to
more than 80 percent. I don't even know what the top-off was;

I didn't even notice.

iR
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10.38 LM EGRESS - 2ND EVA

The second EVA prep went a lot smoother. We stayed with the
checklist., We had gotten over our excitement and we did it in

& much more orderly manner.
10.39 Geological Traverse

We covered a lot cof distance on this EVA, We were ftcld that
we went more than a mile. We used our chart while or the sur-
face. It was a good thing we had it along. We stopped and
congulted it on several occasions. Although navigation 1s not
difficult out there, you really do have to stop and pin down
certain craters. They wanted us to go to specific craters,
and I thinx we hit all of them except halo crater. I knew we
were in the general ares. CEeversl craters were there, and the
photograph map was not clear as to which crater was halo. We
may hLave sampled the wrong crater, If so, it was very clese
Le hale crater and should have accomplished essentially whas

they wanted us to pick up with the double core tute.
10.41 Contrast Charts

I want to discuss number Ll which is contrast charts. We had
three of them. One of them got dropped in the dirt and was
completely covered with dust; so it was useless. There was rc

way to dust if off.



10-L0 G

CONRAD  We hung them on the corner of the table. We had three of them
hanging on the corner of the table. When I removed the first
LiCH box on the first EVA to send it up., thet one fell off and.
I had to pick it up out of the dirt. Once it gets in the dirt,

forget it.

BEAN There's no way to dust anything off there, which brings up a
good point that we'll be covering in a few minutes concerning
when we got back in, I tock one chart and put it on the sunny
side (and you can see all the different grades of gray), tock
pictures of it, and reported that over the air. I put ihe
other on the shadow side, end the cnly thing that keeps you
from locking into the shadews 1s if the Sun is low enough so
that you can't get your hand up and shield your eyes from the
direct ray of the Sun. If you can do that, ycu can see down
in the shadows Just like you can on Earth. I was able to do
this in this case and so I could see the full range of blacks
in the shadow. Pete's earlier idea cf putting an additional
opague visor on the top of the helmet is a whale of a good
idea. You could adjust that thing for the sun angle,; you
courd wander arourd locking up-5Sun, down-5Sun, and across-5un;

. and it wouldn't beother you a bit. I think that's one of the

best suggestions that we got right there.
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10.42 Samples {Collection and Photography)

Our documented sampling vent exactly the way we practiced it on
Earth. The sample bags were too small. There were many samples

we had to put in that were tog big to go in the bag.

One of the best things about the charts was that we had (this

was Pete's idea during the last month) traverses planned for

three different places that we might land. That is what gave

us the capability to go out there and do some good geology.

They have done a lot of thinking about what to lock for. We
naned some of the craters, we knew the traverses, and we were
able to massage one of the preplanned traverses a little bit.

We were able to follow the traverse pretiy well,

It locks like we can land now on one spot; thus, you want to
practice the exact traverse on EKarth that you are going to be
deing on the lunar surface, I might even suggest that they
make those 1ittle craters cut in Flagstaff, Arizona, like your
particular site. Then, you can do the exact traverse during
training that you are going to do during the mission. This
allows you to save a lot of time by going to the proper side
of the crater and trenching and core tubing at the right place.
Then on the Moon, you can follow the same preplanned traverse

and get a lot more done much faster.

PEwE IS
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This was the trade-off., I kxnew it was going to happen. They
wanted distance and documented semples on five specific points.
Cnly on occasion between those pointe did we stop when we saw
something that was different and sample it because we had to
hustle all the way to cover all that ground and to make those
five points. We really had to move out; therefore, there was
a certain amcunt of.compromise bétween the amount of sampling
we dild at each point and in belween these points. There was
no point to which they sent us where we couldn't have gpent at
least an hour very easily. Had we had a 1little bit more time
to experiment, cne thing we might have tried (and it crossed
my mind at the time, but I thought if we do that we're going
to get tied up) was to use the tether and get one of us down
in the crater that had the melted locking rocks in the bottom
of it. I think that would have been & real boon. But the
tether wasn't really long encugh, and the crater was pretty
steep., I'm not so sure how well we would have gotten back out

of it.

The entire lunar surface was covered with this mantle of broken.-
up material, fine dust cf varying depth. As a result, every-
thing looked pretty much the game ~— sides of the craters, tops

of the craters, flat lands, and ejecta blanket, If you're going
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to do any geology, you're going to have to dig through this man-
tle of brown or black and to lock beneath the surface a little
bit.. We had a shovel that we used fof trenching, but because of
the length of the extension handle and thé inability to lean over
and what have you, we never could trench more than sbout

8 inches. That was gbout the best we could do, and that was

a pretty big effort. If we're going to do any good geology,

it's going to take a lot of trenching to get down below the

surface.

I'd like to recommend that we get a better irenching tool.
Maybe 211 we need to do is lengthen {the extension handle about
6 inches; but if we're going to look and see what's beneath

the surface, we‘re;going to have to dig it out of there some-
how. I also recommend that we get a lot more core fTubes aboard
the next flight. I felt tQat, on the surface everything was
pretty much the same and the real secrets were hiding about

2 to 8 inches under.the gsurface. We really need to scrape away

the upper surface or core down through it.

The envircnmental and gas samples went as advertised. I did
notice on both of them a tendency for the threads to be a little
bit sticky, as if there were a vacuum welding or maybe & slight

expansion that was causing some drag. It wasn't bad, but it
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did not need tco be much worse before causing difficulty in
closing both the gas semple and the environmental samples.

But, they worked okay.
10.43 Surveyor Site

When we logked at the Surveyor from directly across the crater,
it lookxed like it was sitting on a vertical wall. It really
locked gsteep., My first thoughits on the first EVA was that
ve'lre golng to have one whale of & time getting down to it.

At that point, it wag sitting in the snadew; but by the time
we got out on the second EVA, it was no lornger in the shadow,
It then gave the appearance ¢f not being on so steep a wall,
Sure enough, when we walked around the other side of the crater
and got tc it, it was on about a 1l2-degreec slope., Just angling
down tae side of the crater to it wes no problem whatsoever.

No difficulty was encountered working arcund it.

We had been concerned about it sliding down on us. However, it
was firmly planted in the side of the crater. The lower gear
was well dug into tue ground, and therec was no chance of it
sliding. I actually pushed on it several iimes; there was no

tendency for 1t teo tip over or to move.

5o we went about our business just the way we practiced it at

the Cape. I read the checklist and Al took the photographs,
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The only trouble was one tube which I couldn't cut. I bent

on it as hard as I could and I hardly made a dent on it. T
don't know what kind of a metal tube it was but I don't think

it was quite up to snuff: It had to be a tHiﬁker wall tube

than they told us because the five TV tubes were cut with hardly
any effort at all. .30 we got everything but the glass sample.
The glass was bonded to the metal sheet. Wé curved the metal

sheet but all we got was fine slivers of glass, so we shopped

messing around with it.
We did get a tube, however,
Yes, it was a support tube to the large electronics box.

We noticed the Sufveyor had turned to sort of a tan sppearance,
including the white parts, the chrome, and the shiny parts.

We locked at 1t closely and rubbed it. You could rub off this
brown color if you rubbed hard encugh. It gave you the feeling
that it wasn't blown on when we flew down in the LM, or rather
that it had adhered to it over the years it had been in the

crater, We tock encugh pictures sc that we can document this,

It wasn't very difficult, I didn't think, to operate on that
slope, Pete. It wasn't particularly slippery. One of the -
things I wondered about beforehand was, vhen once we got down

the slope we wouldn't have a good sense of the vertical and

Gihhiiiinieiiiingy
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we'd tend to lose_our balance; butlthat wasn't the case at all,
It was Just like a l2-degree slope on Zarth., I didn't have

any tendency to slip down, and I wouidn‘t hesitate to try =a
steeper slope. But I do think that having =2 strap or tether
that you could use, in the event.that you got down into too
steep a slope, toc help you get back ocut is e good idea. It
provably ocught to be a standard plece of eguipment on the
following missions., As Pete brougnt cut earlier, it would hawve
been nice to go down to the bottom of that sliope tc the material
that locked melted. Our sirap was only about 10 meters long,

arnd I would recommend that, as a standard plece of eguipment,
that you put a sirap about 30 #eters long in a saddle bag or
somewhere in your equipment. That way, you could help a man down
the side of a slope. He could Just carry that strap down to the
bottom and pick up any rocks he wanted to get, and then you

could help him back up. I don'’t think you would have any trouble;
You would have to use disgscretion in case you got half way down
and found out the sides were a2 little more slippery than you

thought.

The only thing I noticed sbout working cn the inside of the
slope, Pete, was when we tried to walk out of it, it took a
lot more work because you couldn't bounce from side to side

and spring off your feet like you could on level ground. It

S
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Just wore you out g little bit more, and I wouldn't be surprised
if our heart rate wasn't up a little higher after coming up
cut of the crater. But there was never any danger of slipping

down in the bottom or sasnything like that.

I guess I ought to finish off one thing on the Surveyor. My
hat's off to Al and Joe Roberts and all the people that worked
on that bag we carried on our back. It worked out extremely
well. Al's suggestion made earlier, but not on this debriefing,
was that we should consider carrying a lot of equipment on the
back of the PL35 for documented sampling and so forth. It's
better than carrying that tool carrier around. You could hang
a considerable amount of the gear on the back of two PLSS's and

you work as a team. I think it would be a lot handier.

I do, too. The big pain with that teool carrier is that you have
to hold it out from your bhody so that your legs den't bump into
it as you walk, which means you have to hold it by one hand.
That's not a big deal wﬁen it's 1light and there are no rocks

in it; but when you start filling up with rocks, it gets to be
a pretty good stunt to hold It cut there for long pericds of

time. I was running two and a half miles a day towards the end
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of the training period to get my legs in shape, and my legs
never suffered a bit, If I had it to do over égain, I would
run about a mile a day and spend the rest of the time working
on my arms and hands because that's the part fhat really gets
tired in the lunar surface work, If we could somehow eliminate
that hand-carried tool kit and mount those things on the back
of the PLS3's, half on the CDR's and half or the IMP's, you'd
be sble to move arcund the surface & 1ot better. Your hands
would be more free. One could carry the shovel, one could carry
the tongs, one could carry the gnomen, and you could end up
deoing veiter work faster by that technique than with your hands

full of hand-tool carrier.

I had about 20 Earth pounds extra hanging on the back of the
PLES. It caused me no c.g. problems. 1 ran across the lunar
surface, and it was not that tight. The bag and the camera
itself were flopping around back there, and they didn't bother
Ly Stability_one bit., I just kept whistling. Our only concern
was that it might fell off or something, which it didn't do;

and s¢o I think it's a good idea.

1 was going to say we probably ought to meke a comment here.
I know that they are trying some sort of wheel wvehicle for the
next flight. My impression was that you could use a wheel

vehicle but you probably should have one with wide tires.

R
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Although the dust was only an inch deep or something like
that, if you had some skinny tires ip mignt give you a little
probiem. I don't know how big in diameter they ought toc be,
but they ougiht to be fat‘things to heip it ride along the

surface,
10.4L4 Sample Stowage

The sample stowage on the second EVA worked out perfectly.

I think we Lad the box packed as tight as we were going to be
able to pack it there on the lunar surface. We wound up with
four large rocks in a Teflon bag which we brougnt back for an
additional 13 pounds of rocks. I've got cone comment here and
I know that this is one of the preoblems with not preplanning
something. I know everybody, ircluding curselves, agreed with
a preflight criterion of one EVA extension, but it broke my
heart to get back in that IM and f£ind out that we had 6 hours
in those PLSS's and Mission Control hustled us back in after

!, hours. We killed 2 hours sitting in the IM - we wasted -

we actualiy sat on our rear ends and 4id nothing for 2 hours.
We weren't tired and it's really a shame that we did not get a
second extension on the end of that EVA because we hustled

past blocky crater and back up to the LM, I was hustling Al
because I felt that he had committed us to get in at U hours

and nobody changed their tune,;, so we were practically up the
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ladder, and that's really a shame. I think we'wve got to be

openminded on Apollo 13 and subseguently. TIf these guys are

-in good shape — and there's no reason to believe that they

won't be {we were in excellent shape} — then let's not hustle
when we don't have to. As a matter of fact, we could have gone
anocther REV down there on the lunar surface before lift-off,

and it wouldn't have perturbed anything.

I agree 100 percent with Pete. That was & real shame. If there
was anything in tne whole flight that should have been done
differently, we should have gotten in meybe an hour later right
then., Like Pete said, we got in and we gat around for a couple
of hours there just waiting for the time tc start working on

the agscent checklist,

10.45 SWC Retrieval

We performed the solar wind collection retrieval, and that didn't
work like I was hoping it would. When I reeled the collector
out, it came out very nicely; and the foil itself seemed pretty
flexible. At the beginning of the second day after we woke up,
it looked like the foil had taken a set around the pole. It
definitely had taken a set of some sort. When I tried to roll

it up following the second EVA, it rolled up about 6 inches

and then didn't want to roll any more. It wanted to crinkle
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and tear although I was very careful with it and tried to
recycle it a couple of times_like a roller shade., Finally,

it did tear about a 6-inch longitudinél rip; and I realized
then that it just wasn't-flexible enough and didn't want to

roll up. So I let it go and let it sort of window-shade all

the way. around and then tried to roil it up by hand and not

get my fingers on any of the foll. I'm sure I wasn't able to

do this entirely. I expect there is some dust from my gloves

on the foil but I did the best I could. I understand that it

is possible to dust that off, bake it off, or something like
that and it doesn't bother the experiment. As a result of this,
the reolled-up experiment was larger than the bag it was supposed
to fit into; so i:had to take and crush it with my hands — kind
of squeezed down on the foil. It made it look sort of full,

but I don't think it degraded the experiment at all. T would
like to recommend that before the next flight goes up somebody
take a look at what is actusally happening to that foil as it
sits out in the lunar environment, It may not be the foil that's
presenting the problem. It might be the tape that they are
using on it actually cracks or gets stiff or something. It

may be the same effect they were seeing with those Teflon bags.
They may take a set and it doesn't want to roll up any more.

This does compromise the experiment somewhat,

“’.
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The final comment that I would like to make is that Ed Gibson
and Joe Roberts and his people did an outstanding job. Our
checklist and procedures were well documented. We were able
to handle 211 the contingencies that came up,.and I think most

of the success of the operaticn is due to their careful preflight

planning and excellent work that they did on the EVA's,

All right. T think also ineluded in there are the geologists
Uel Clanton and his group and also USGS Al Chidester and his
group. I think one of the best things was this preplanning of
the traverses. That really saved us a lot of time and let us
get out and go to the places that they thought were geologically
interesting and allowed us to do the right things at the right

places.
10.4 Close=Up Cameras Operation

As a result of having to hustle there, I don't think I really
gave a good gnough effort on this closeup camera. I did as mueh
as the time allowed, but the time wouldn't allow me to go out
to those three different types of soils that we had seen and to
take pictures. I couldn't go down in some of the craters shat
had some good glass in them or glass-topped rocks. I couldn't
go out and do many of the things that the closeup camera is very

good for vecause there Jjust was not time available.



10.47 1M INGRESS - 2nd EVA

CONRAD The second ingress was the same as the first. No problem; we
| went right down the checklist Jettisoning the equipment. The
only comment I have is we shut off ouwr PLES feedwaters as we
did on both ingresses down at the tottom of the ladder. My
recommendation is that we take a Tixed time prior to ingress,
and even an earilier time like 10 or 15 minutes before ingress,
and get that PL33 feedwater OFF because, when we dumped our
equiprent con the third cabin deprcss, we got quite a bit of
water and lcc out of the PL5S sublimators. T think the more
you can dry out those boilers beforc you get in the better off
you are. OUtherwise, the eguipmert jettison procedures and
everything worked cxtremely well, and we got rid of all the

equipment.

BEAN One comment about the COMM between MCOCH and oursclwves up there:
I don't know from their point of view what they thought, but
we were getting about the rignt amount of information everytime
we asked a question; and the answer seemed to ccme up pretty
rapldly. From our peint of view, the COMM between ourselves
and Ed Gibson and the experimenters was very good. 1 am hoping
that 1f they had any guestions they did get to us and.we answered

them at the time or, at least, were sble to lock zt what they
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were interested in so that we xnow the answers for them right

new.

One.other comment on the second EVA: we had a problem with

the camera. The wheel on the bottom screw that lccks the RCU
plate and the trigger to the camera is a machine wheel that

fits on the end of the screw. It was a press fit, and because
of the thermal configuration and tkhe tolerances of that fit,

the wheel actually fell out and the camera came completely apart.
The trigger came off the RCU guard. That was the end of the |

usefulness of that camera as far as we were concernsd,

I would like to say something about that camera. We got a lot
of dust on ourselves and also on tae cutside of the camera. We

kept locking at the lens to see if there was any dust on it

and to see if it was going to degrade the pictures. Neither

Pete nor I could see it on each other's camera, although the
cther parts of our camera were covered with dust. We'll have

to take a look at the pletures that we returned. If it does
turn out to be a problem, we're going to have to come up with
some sort of brush we can use to dust off the lens, because I
don't see any other way. We were trying our best to keep the
equipment clean; bgt Just moving around, trenching, leaning
over, gnd all the other things tend to get dust on the equipment.

Cne other thing, when we go back to the LM, we tried to dust
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each other off. Usually, it was Just Pete trying to dust me
off. I would get up on the ladder aqd he would try to dust

me off with his hands, but we didn't have & lot of luck., We
should have some sort of whisk broom on the MESA, Before we
get back in, we'll dust each other up high. Then the IMP will
get on the ladder, and the COR will give nim a dust or vice
verse and then will get cn in. We are bringing too much dust
into the IM, Another peossibility is that Jjust as soon as you
get in you slip on some sort of second coveralls that fit over
the feet on up to the waist, because that's the dirty area.
Then you keep tinat on all the time you're in the LM and take
it off just before you get out. The other alterrative to this
is that you put on a similar something when you're getting ocut
onte the lunar surface. The reason I suggested the former was
that I think you want to be as free as you can possibly be when
or: the lunar surface. Adding another garment over the top of
the already existing eguipment is going to be restrictive and

might give yéu a few more problems.

I got quite concerned with not only the wear and tear on the
suits but the effect of the dust on the suits., On ocur final
nookup back on the 1M ECS system for ascent, it was all we

could do to get our wrist locks and suit hose locks to work.

“hey obviocusly were beginning to bog down with dust in thermn.



CONRAD  When you go over these suits later, you'll be able to analyze
{CONT'D)
this. I have no idea what the effects were on the O-rings.
Suit integrities did stay good, but there's no doubt in my
mind that with & couple more EVA's something would have ground
to & halt. In the area where the lunar boots fitted cn the
suits, we were through the outer garment and were Deginning
tc wear through thé Mylar. I'm sure thnat with all the wear
on the cutside surfaces there's bound to have been rubbing of
the bladder, I'm sure they will be very carefully inspected
tc see what these effects were. Al and I had extreme confidence
in the suits; therefore, we didn't give a gecond thought tc
working our heads off in the suiis and banging them around —
ot in an unsafe manner but to do the job in the way we had
practiced it on Earth. These suits were meore wern than our
training suits. We must have had more than a hundred hours
suited work with the same equipment, and the wear was not as
bad on the training suits as it is on these flight suits in just
the 8 nours fhat we were out, I think it kas to te the abrasive-

ness of the dust.

BEAN I thirk that cne of the best decisions that we made was not
taking the suits off at night. This allowed us to contrcl
our temperatures pretty well. We were always atble either tc

turn on the LCG pump and get cocl that way or to turn on the
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vent flow. If we had had the suits opened up, I'm afraid that
we would have had a lot more trouble_with dust in the zippers,
inside the suit, and inside the helmets. It was tough enough
on just the wrist rings and neck rings. We tried to wipe

them off before we put our egquipment back on the next morning
but we did notice it harder to put on. I didn't have any leak
rate for all the pressure checks prior to launch and at other
times, but during the last pressure check that we pulled I
had a leak rate of something like two tenths over the minute,
So, the thing was lesking somevwhere and it must have been around
the neck and wrist rings because those were the only openings

that had changed.

My suit was the same way. I had about 0.15 cver a minute

although T had very little on cur first check prior to getting

oul.
10.51 REST AND SLEFP ON TUNAR SURFACE

1 made a technical error before I left when the sulits were
sent back tc ILC and the boots were put on. We knew that we
had to refit the suits, and I let myself get conned into re-
fitting my suit in long underwear and not with an LCG because
the flight LCG was PIAed. That was a mistake. I wound up

with the legs being too tight. 1 realized this prior to



COKRAD  lift-off while staying in the suit for a long time. I had

(coyr'D)
apent conly about an hour cr so before in it fitting it in my long
underwear, but it became unbearable that night. It spciled
ry rest period. I did not want to take the sult off so I
stayed that way all night. I slept only about 4 hours, ana
it was mainly because of suit discomfort on my shoulders,
“Le next morning, Al 4id an outstarnding Jcb on letting my legs
out for me, which tock Lim sboat an hour. As Tar as the re-
mainder of the rest went, the cavin temperaturc remalined good
#ll right. L1 didn't notice any change irn tne temperature ail
night. I didrn't hook up my LCG. Tace caly thing that T
noliced was that the very bottom part of ry legs from the xnees
cown to my feet tended tec get hot while T sat in the suil with
no air. Although they werer't uncomfortable, I had the Teeling
that I was begirnning Lo perspire down there and that after a
wille it was either going to get wet or it wass going to get
cold or both. So, sbout every 3 hours, 1 put my sult hose
blue to red and blew my suit cut with dry air wkich toox =11
tke nocisture out of the lower bocts ana dried cut the L.CG socks.
I would let it blow for % to 10 minutes and then would take

1t off, and that's the way T remained al- night long. 1 never

[0

ased the LCG pump. I don't know whether 841 did or not. 1 was
never too hot or too cold. The hammocks were excellent. The

first 4-1/2 rours I slept, ard i*t was a good sound sleep. The



CONRAD cnly reason that I couldn't sleep the rest of the night was
(CoNT'D)
that my shoulders were so uncomfortable in the suit. My feet
were plastered against the bottom of the sult and my shoulders

were plastered against the top, and there was no easing it no

matter what I did.

BEAN The only comment about my hammock concerned that Beta cloth
covering down at the foot end of the hammock. I wasn't able
to tighten the hammock completely. T had to unsnap it and
pull it back before I ecould tighten the hammock. I think that.
Beta clcth ought to be changed, modified slightly, so that you
don't have to dismantle it so much to tighten the hammock.
When we got back in, the ground said, "You can put 15 pounds of
rocks," I think i£ was, "behind the OPS's." That's where we
did put them and they set very well in there. We used the tie-
down and tied them in there. It was a good place. Then they
said we could put 25 pounds in the left-hand side stowage
compartment. We didn't have the 25 pounds there, but I wasn't
briefed, prior to lift-off, exactly how we were going to put the

25 pounds in there. Were you, Pete?

CONRAD  No, and I didn't guite understand the comment because both

sldes of the left-hand storage compartment got thrown away.
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BEAN All I can figure was that somehow we weren't supposed to throw
part of it away. We didn't have anylrocks in there anyway but,
if we had, I guess we were supposed to maintain part of it or
something. This is something that we should have been briefed
on before we went. If we had an additional 30 minutes or so,

I think we could have grabbed 25 pounds and stucx them right

in there,

CONRAD This is one of these typical things, though. About 6 weeks
ago, they went 1o Jim McDivitt and told him that there was no
doubt tnat we could ccllect more rocks than would fit in the
rock box and we needed some clarification. He tock immediate
action to find out sbout how much more rocks we could carry.
Over that period of 6 weeks, people came &nd went and hemmed
and nawed and changgd their minds. How many extra rocks we
could carry and where was one of the very unclear things when
we left. That left-hand side stowage thing came completely
out of the dark when we were on the lunar surface. I never
heard of it before fligh%t. The only discussions that I had
heard were that we couwldn't stack on top the OPS's because
the 075 leg heolders were designed only for the 0OPS's and that
part of the structure wouldn't hold. But anything that we
could stash on the floor behind them was okay as long as we

kept it off 227 bulkhead. Then they modified that weight once
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in flight and they came up with the left-hand side stowage, which
didn't make sense to me, I wasn't gqing to argue with them
because we didn't have that many extra rocks, but both left-
hand side sections of the stowage got thrown out on the lunar
surface at one time or another — one at the end of the

second EVA and one on the third dump. 8o either somebody
wasn't following our procedures or was not aware of them, and
that again is an example of the last minute Mickey Mouse and
unplanned things that are either unclear or cause problems. In
defense of everything, I think we had very few last minute
changes. I think we were in better shape than most flights on

last minute changes.

I don't know anything to add, Pete. That's exsctly right.

That was just one of the unusual cnes.

We cooled our heels for 2 hours in the IM, ate more food, which
was good, and picked up at minus 2 hours and 50 minutes on our
lift-off checklist. It went exgetly as advertised to the point
that a couple of times T called the ground to find out if they
were still around. We went through that thing by ourselves,
absolutely per checklist, and counted it right down to lift-off.

Nothing was done that was not published in the checklist.



BEAN Twe things I noticed. OCne, after I got the COMM set up, I
noticed that it wesn’t the same COMM that we had during descent.
The diff'erence was that during ascent we had VIF A recciver OIF
and during descent we had VHF A receiver O. T kind of *thought
it should have been ON for backup, but we asked the ground
about it, they locked at the checklist, and said it snould be
OFF., We left it OFF, but I later turned it on during the
rendezvous. That was cne little anomaly that was probably our
own fault fcr not catching it during training. The cotncr one
wag when Pete performed the IC8E checkout. When he fired the
thrusters on the rignt side, it knocked cver the S-band erectable
antenna; sc We switched over to the spacceraft S-band waich
didn't even lose lock. We got some good movies, I think, FPe
fired some of the thrusters, and I tock some 16-millimeter
movies out the window. Hepelfully, the geologist can get some
feel for movement of dust with that engine and maybe compare or

extrapclate down to the descent engine.

CONRAD I'm going to have Mission Control look over their dsta, but
that RCE firing on the ground appecared to me o be excellent ir
that I noticed very ragged thruster firing on the first pass
threcugk all thrusters. I don't know why that was. The systen

skouid have been pressurized and we should have had solid fiuild

all the way cut to ail the thrusters, but, Lthey were very
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ragged. The first trip around roll, pitch, and yaw, they
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steadied out to be very solid in firing. I'm gure that if they
were ragged this shows on the data on the ground but I want to
make sure somebody checké that. 1I'd hate to have that first
portion of lift-off and not have very good thrusters during

the very critical time of getting that baby off the descent

stage,
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11.0  CSM CIRCUMLUNAR OPERATIONS

11.1 Operation of Spacecraft

About the only thing I can say on this particular one is that
the operaticn of the spacecraft was excellent and T let the
DAP fly the spacecraft practically all the time. Operation of
the spacecraft by myself in lunar orbit was no particular
problem or concern throughout the entire flight. The space-
craft systems were more or less taking care of themselves.
There were no anomalies that caused any concern or required

my attention other than an occasional glance to make sure that
everything was functioning properly. I think it might be said
at this time, during the entire flight after we had gotten on
our way, we never had any caution or warning lights other than

the O2 high flow light.

11.3 Landmark Tracking

The P22 for fhe first EKV after landing has some excellent

maps for the landing site for use during orbit operations. T
was completely familiar with Snowman, the four or five craters
that formed an are downrange right in front of Gnowman, so

that when T came up for landmark tracking in P22, there were

no problems in this regard at all. I had used the landmark 193

for the REV before DOI and first RFV after landing. And that
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(CONT'D)
LM on. 'The landmarker was easily recognized. There was no
problem in tracking the landmark at all. The difference
between the weight input with the IM docked as oppésed to the
ORB RATE torquing with the IM undocked, caused no significant
difference in technique. The P22 on the next pass was to be
at the landing site. Through most of the conversation, I
wasn't really sure where it was. I had an update for the IM
charts, giving the coordinates for what the gr@und at that
time thought wag the landing site of the LM, near head crater.
The targeting was pretty close to the actual spot where the
IM had landed, but on the second pass after landing, when P22
came up, I found Snowman and I was actually locking at the
Surveycr crater. Lo and behold, right there on the noerthwest
edge of that thing was a bright shiny spot, a long shadow, and
it was the only shadow in the area that I saw and as T got
closer, it may be my imsgination, but I thought I could see
details of the descent stage and the landing gear extending
from it. As I approached overhead where the Surveyor crater
was at the nadir, right in the center of that crater, and the
dark shadow was one shiny bright spot that I knew had to be the
Surveyor, this excited me quite a bit. 1 was pretity surprised
that we were able to see that and I actually gave the coordinates

on Surveyor back to the ground, which I thought was the IM

+ R
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landing site and it turned out to be exactly where they were.

5o once you know the general area, I should say vretty pre-

- cisely the area in which they landed, anyone could find the

IM itself in the sextant. Now there igs g technique involwed
here. That is, first of 211, not to search for the IM in the
sextant. This is something I don't think can be accurately
done because of the rate at which you're traveling over the
surface and the fileld of view of that sextant. T had a good
idea from their landing where they were. So, my technique was
to find the area in the telescope. And when I found the Snow-
man on the telescope, I concentrated on the Surveyor crater
itself, and positioned the telescope on the Survevor crater;
then transferred to the sextant. At that time, the alignment
between the telescope and the sextant was outstanding. When

I did go to the sextant, it was already pointed at the IMM. The
next pass arcund, realizing there would be z certain amount

of sceptlecs about the ablility to see the IM on the surface,

I drug out tﬁe sextant bracket, put the DAC on the sextant and
on the third time overhead, I tracked the landing site with
the telescope, hoping to capture the IM and Surveyor with a

16-millimeter DAC f{which I hope turned out ).

-
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The only thirg I c¢an say stout this ﬁas, as expected, MSFHN
comnurnications, transmissions, updaies, and PAD messages to
the command mcodule were cutstandirng in gll respects so there
was nevey any 4doubt as to what was irtended, wanted, or needed,
in fact, f thought the flight iteelf, the ccrduct in this re-
gaerd, was simpler than in the S8IMI, wiih complete urderstanding
on both partlies zs to whai was soing on and what was needed by
eack other, I have nothing but admiration for all *those

troops on the ground who handled tThis one.
11.5 Plane Change

Trhis was a plane change mansuver o esitablish the orbit for
rendezvous day. I guess the thing tc¢ say zbout this was, once
again, there was nc particular problerm associated withk it.

AZZ worxzed perfectly. I realized at this time that it had been
a real long day and I was tired and more prone to make mistaXkes.
T certeinly didn't wanit to be maxing mistakes during an SPS
burn. Wrnen T came around tnis time and had A0S I chese to go
to VOX operaticrn arnd read the checklist, a5 I performed it, io
wne ground so they cculd nmoniter exacsiy where I was, exactly
what I was doing, and would be abreast of the status of the

pacecraft at all times. I previously had gone over about 5 or
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6 mirutes pricr Lo tihe burn, zccording te tre cheeklist, and
tarred on bthe wus Lioes arnd cherzed ko (MP side of Lhe snace-

oy

2ralt to mzke sure the Muncticorns cver whors woere scob In Lao
proper nositlicrn or the nurrn.  here's ac way ! can moenitor
then daring the burn hul by resdiing tre checklist over thko alw
<o MOMNL O Tu o zave moe the sgsuranee waal Towas reading the
cnegkllisl correctly, not lcaving anylning out.  How, T wouls
thing tnat she grourd wnrotably appreciated this, They know
exaetly wiere T was in the checkx_loh, what I waz doing, and If

tind and If T was zhend, so 1T any particular prohlom

came urn, thoy 2rew wnas [owas with 1L or behiad itv.  'The
19-gncond burn was on time.  Orce oagsin, Yho 878 orngines per-
formed like o drear, ZV0 JDAP was sny.  This was our fivslh oDurn

without the M. The zccoleralion, of course, is much more

neuiceatic thaen with the LV decked, bub bthe suldence was

.

excelicrl. The LDAP action, glabal drives, and the cortrol cf

whe waole Shing wsre pulstandirz. There was rno quostion In ooy
mind at 217 thail things wore goirg as thoy skould. o fact,
there was nc trouble menitoring Thas burn by mysel® au all.

Lesldus.s were "ow. | dorn's reramher what they were au this

i

pariicular time. There was no trirming of the residuals, an

T den't oven rememwber T covnled them down., I'm goineg to

menLion the secoerd wlane nhange ater rerdorveds.  'That was the

vlare chanrge Sor tne bootstrap vhotograpny day.  “he only
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do,
.
ancmaly T ncticed gt all in any cf the 2PS purns was in this
one and I'm not sure it's an arcemazly. During the burn, even
thougn guidence lcoked good =2nd it was tight, it felt to me
iike the spacecraft was doing a dutech roil throughout the
burn., It felt like o typical air:rafﬁ duteh rell-type thing.

5w ogelllating in rcll and yaw.
T4 was oscl:lating »cll =ri j

I'm going e guess that we had some condition where the c.g.

was passing vhreugh our low stabliity point.

That was tae only one. The next burrn, the IET burn, was as

solid as a roek.
1.6 Upiate PAD and Alignments

Few at vhis time, we were getting shert con P30 PAD's, T thirk
we nad 12 P30 PAD's in there and we could heve usedl twice that
many. &Sc¢ Al Bean had to rmanufaciuare sorme on the way back home
so we coulid get all the P3C PAD's thai were reaguired. As

far as zlignments were corncerrned, the P52's were always done

tsing PTCAPAR ir lunar orbit. It never failed to PIZAPAR that

T zar reczsll and I als

vs use those stars to aligr on. In
faet, I think, Dnecces i3 one of the wore common ones and it's
probably the dimmest one up there and it was perfectly adeqguate
o do the (ob. Orce again, being in there zlone, I didn't take

the time, if the ground was waitchinzg the DSKY, to copy deown



CORION ary of tho aligrmens PAY's and <he Tliakl plans ag Lo Lac
(CORT™ D)

5Ttars, star zwngle difforence, or Zorguing saples. I rmade sure
tnav the ground was cooying the DEXY and they wrolo them down
or: the ground, ard T don't nave o record them in?light. The

torquing =ngles wevre very srall and we were protoy hapoy with

the revfarmarcoe of 4he ¥, Drifi raLes woro veey

was Aan oulstaniing platlorn.

11.7 Fhouoaraphy

e

SOREOW L guess there isa' a great desl so gumy avout thias. Weah of

tne photogravchy =t tn tne 0 willimeser and

wag cconcerred wWilh ltarzous of oprortunity.  “here was rc re-
Qialrement To vnclogravi anyihireg spexifiz during <his winme.

The second day verlod wag devoled Lo 80 149 and also to spectral
vnotography experiments. That exrperimoen: was ccorduntoed with
ezse. The updates were well thougnt ocut arnd well vlanned. Tt
wis a’l conducted on GMI', 3o there was rever ary dount as to

1 Bl

whal exposures, whal Limes the carers shion”d be opeorated, and

g0 forth. The ORF HATH ftorgulng allowed me complele (reedoem

and aid net recuire any siterntion to the cpucecra’™ ns ur as

It

flying was corncerned, cree - huad rmareuverel wre spacecraft to
the right attitudes so wnat the neseh window wos coelating at

tae nadir zsna used YLERE Y9 to start 039 5ATY torguling,

o

virtueally Fforgos abeun the zpacecvafn.  The CRE RATE torguing
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is precise, and as far as T was concerned, it never got more

thar a hal? s degree of{ the prover attitude. It was an
excellent conirol syster to allow somecne in there by himself

Lo devose nis entire aiterntion to other things. T don't Shink
tnis experiment could have opeen done without it. Tnat 158 eoguip-
mont was easy tc handle, easy to instzll, and easy Tc remove

=

from *tae hatch window when a2 change of T-stop was required,

and easy To put back in place., The target of opportunity

ol

5-1593 experiment VERE 49 maneuvers were passed in adeguate time

for me to load the DAF, rmareuver the spacecraft after the Zast

series of 5-15% was completed, and there was nc problerm at all
in gesting the so-called target of opportunity Theophilus,

Lescartes, and Fra Mauroc with 158.
1.8 lonitoring Lunaer Activity

Or. AOS, Ed Gibson apprised me of what had taken place during
the time I was out of comrunicaticn, from LOE fc ACS. He gave
me & quicx brief con what FPete ard Al had done, where we were
in a lunar time lirne, how things were going cn tne lunar sur-
face, anz when he caughi me ur tc the present time, he let
¥EFN relay do its job. T must asdimit that whele communication
system was outstanding during this time, The communications
*rom Fete and Al were ciear and excellent, ard T didn't feel,

shall I say, "left out" any time. It was well worth having

C ol
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this thought out sheud sc I could ¥know what was happening on
the lunar surface, as far as the LM crerations were concerned.
T could talk te MSFK independently, without interrupting the IM
operations. They weren't bothered hy my communications with
the ground. Tn fact, they didn't even hezr them; at the same
time it allowed me Lo listen to what they were doing on the

surflace,
11.9 COMMUNICATTONS

The communications were excellent throughout this pericd. T
might mention at this particular time, we had been hevineg
S-band p»roblems before undocking. We started Lo pick-up some
oscillation in the Z-band antennas, the inability to maintain
lock. It maintained lock, but it was oscillating in pitech and
yaw so that the signal strength would decrease several declibels
from peak. We did run tests on this later, on trans-Earth
coast, but at that time we were onerating the S-band in MANUAL
s that every time T came arcund, we would acquire using a
MANUAL mode and then go to AUTD and, beling in BREAM WIDTH, I
believe that in all cases throughout the pass, that S-band was

never lost.

AU,
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11.10  Maneuvering to Dupport LiM-Of°F

f it coald

C
]
T
41
Y

one cther thing thnel 7 wansed Lo do,

be done, wus o Lr-y and Lrack the M. T 7 had crcountered 1t

or trhe surface 7 wearted o track 1t {from 213t -cff" fo insertiorn.

et

e

7

e pass bofore 1Hift-off2, we were To do simutienegus

Sy

i

sutsezucnilly we deelided <hat we didn't kave to tecause the LM
did rol do oa PP g BV telfore 1ilt-ofr. I did trvy to take
sightings or the M dariag Lhan pass. ©L o was iofl un to me
whetnher wantsed to track 193 or track Lhe M. I made the
docision Lo go ahead and Srack whe (M, since T kaoow where I

wag, ant T knew T could see 1L, ard could fipd St. T think this

bl

was & zad decisicn on my vart, P we had reoded Lhst B2

infermation. Tt <uvned ovu Lo Le a tad desision because, in
Pacs, T resally dldn't wruck tne righl landmark and I weadid

have 1f it kad heen 193, Thce resseon I dlde’s urack the LM on

...... overcornfident and

tris partioular pass,

4
-
H
L
~
o
i)
i
"
=
i
o
—i
]
o]
purtl

forgot the procodurss - kel scteb’lished tefore. I found the

target Tivst throuen the teléscope wnd mede sure, with the
wider field of wiew, Lhel I bad the sextant or Une righs larget.
, dida™l de iL o Lhts wive, T had corfidence irn the stane

P
W

vectsr ana tne ard P22, T relied on taas o

Iritielly point the optics al Lhe Mo “rslesd of solng to

the Lol osccno and i

Irg sure that it was on the farget, T went
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(

fa¥al i
el

T

Immed latoly Lo the sextant ard unfortunslely rnelitlher the LI

nor the Hnowman were In She gextant. 7 pluyed with that a 175t7e

while zad coulda'l £Pad the 2IF ard cculda'™ fiad the Snownan

sextart. Do, I wenl Tack to AJTO cwtics after trying

te fird it in MAHUAL, Jocked v Lne Lelescone again, and by
this time It wes teo ave. ! had gotten mysolf into 2 posilion

where T couldn'l firnd the rizhs tarsget. T had the Surveyvaor

crater ard wken 7 owent bazk te Lho soxtart Lhaore 8 ocraler

tasnt looked like tan Sarveyor orater, but there was ro TM ani

na Survoyor in tho area. T boeok rariks on Lthis crater anvway,
and I'm zure 1t waz bne wreng ore, but 1 taink T kad time to
Taxe apout three meres. Thal was =2 bad decision. 1 shoald kave
gerne back o zomething I krew I could Fiad casily. T should
nave Tracked 93 and T recommend that sparce flignts that need

a TFF tne BIN belcre M 11fi-0f7 act Lo tske o chanee on fivd-
ing =nat 1K, Gc otack to she kncwn Zardmarz snd o 1% the righ=
way. | was Tar ftoc cocnfidsrnt at this time and skeuld not heve
decne it. This is x rd of unusual in this reogard and skat is

cn

aid it the vignt way zsgain. T fourd
thne Srowman in tnce telesscope and put 2rosshairs on the Surveyor

cragter and asctually at that particular time on ftheo 7K. S0 that

wher I went tTo tre sextant, there It wus. It wus in thes sextant.

T didn'™t bave to sewrch in Laes scxiant. 1L was already lLhore

ard al. T haz =Z¢ do was <eer it in sight. %Waat T was going to

WSS /



GORLON try was to keep the optics orn the M, reach up and go to FREE
(CowT' D)
und then with the optics 1n MATUAL ) so Lhat the trunnica angle
wes apnroximately 27 Zdegroes, T was geing to try Lo use minimum
impulse to aclually marcuver tne srvacecra’. no keen tac T 1n
sight, but it didr't work. The ORB RATH metions weore just
fast enough al that time tkat 7 couldn't zcep targeots in the
field of view cl the sextarl. T just flat _osi 1L and orece T
lass 1t frow the ield of vieow of the sextznt T couldn't {ind
it again. S0, © just gave that one un oaz 2 vad effort and
immediailely maneuvered to tho insertion attitude. Trat's whal
T wes dolng {rom 1lift-cff Lo inscrtlon., Waen 2 gel te inserticn,
T maneuvered tTo the P20 atliilude wnlich was avoroxinstely
1:8 degrees “cr the jrsertion attiswic in pitok ard then T
maneavered to 83 or 81 degrees for the 20 sttitudes, where T
actually 4id the alignmernt. I looked at the alignment whern T
wag at 118 degreess pitech fo see if - ceould do an allgrments
tkere wad I couldn't. The Sun/Tarth combination of sextant
Le stars was net avallaolie, so I went on Lo the PRI attitude

al 3 degrees pitea and the zlignment was dorne there with ac

rvarticalar prchler.
11.21 Rest ard Tat Feriods

SORDOY T guaess, in thls purtioular festarce, Lhe r~ost perlod was a

relatively sher. one. For rysel(, it was started after the



ars piane change. Toe be perfectly frank, cne gay in that
command modale taking care of all the activities thal must be
dore, as far as your sleep pericd, L takes a considerabie
lorger time thar when there are tkree of you. I was schedialed
Tor a 9-/2 hour rest period arnd I'm sure it was considerab .y
storter tnan what., That particulsar rest reriod was not in-
adeauste, but U was cerzainly a short one. T was cxtremoly
tired that evening and could have used some more, although, -t
was cortainty adequate to fo the job. Gur cat poriods were In
corjunction with this. TP just takes time ito prepars meals

ou get

bl

and ecat Lhem and Laer to clean up the dishes ofte

t4
2

£l

“arougn.  We're 221 used te coming tc takles, sitnting down,
eating, and then leaving and forgetting about the proparatlon

and clearup time Iavolwved. T2 doces taxe considersble time. T

did erjoy *he resi pericd, heowever. I necoded 1T.
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el

CON=AD LITu—ofl went es advertised. 1, probaviy rmore o Lnun necessary,
suuex my head in the cockoll and retiglouasly vanched OXF, eve?f
30 secords ERNTFR, and resd out my sarameters. We looxoed like
we hed a slightly not Sraleciory.  We were running a 1l tLie

Eigh o V_ and a listle aish or altitade all the way. Eowever,

that may be duc to the fael that we were targeted for 37.0-7t/
sec BR-dot o targel for the zero IDF at rendezvous. Evorything
wont zbhso_utely as planned. A% 200 fo/gesc, AL went fo ocoon

Lhe shutoff walves and close the uscernt Tecds, and that's

wnen I goofed up boeause e gou a barter nole on the left meln

shuto ™" vave, oot Interested in walcnding him ‘nstesd of
e o

paying atiention tc my own chnecklisl. T should kave Teft alm
:lone, ard T 2lda't de—-arm the ascert ergine until we'd cver-
burned 3IC fi/zes. T knew eoxact.y wanat 2'd done, and © dida't

walt for the ground 1 just backed it oun. There was no resson

Tor me to susnect that there was arylhing wrong with the

Y e

PEED because  thne FUNE uwnd AGS wore Together all the way.

They stzyed right Ia there togother.

BEAL The g profty Imvrossive. Tae oroy Lhing that tothers

re o little ol Sa3 1 msd the curerg mounted orn the wirdow bar

v.ew »igkt at the
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horizon. T started it at about 30 seconds prior to lift-off,
and then I noticed about 3 minutes into the flight that it
wasn't running any longer. T don't know when it ;topped, but

T just hope it was running during the pitchover, because during
the pitchover you could lock down and see the descent stage.

You could see all the Kapton blowing all over the place. You
could see the AL3EP that was still devloyed down there. It
wasn't knocked over or affected a bit. It was a beautiful
sight. ! just hooe it was rumnning. T started the camera

again, and it ran for 1C or 15 seconds and then gquit. T started
it again and it continued to run. I don't really know how much
we have. It didn't look like very much of the f£ilm had been

run out. [ hope we don't misc that, but we brought the camera

back with us.

Fad

That reminded me of scmething else., We had one anomaly at
engine ignition. We had a MASTER ALARM with no light. I don't

know what it was or what triggered it, and It had to bhe =

transient event, but we did get the MASTER ALAEM at 1ift-off.
T don't remember it.

We got a MASTER ALARM. I locked up, there were no lights on,

and T punched off the MASTER ALARM, and that was it.

I don't think that | saw it.
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12.4 FERendezvous Navigaticon

Okay. I don't really know that theré‘s much to discuss in the
rendezvous. We got inserted, and I backed off my overburn.
The ground passed us a rough USI solution of L46.5 ft/sec. We
did an alignment, which was done just the same as the previous
one, It was a good 2lignment. It was a four balls 1, small
torguing angles., We called P20 and o Tirst update gave a

HOUN 49 that was very small. I incorporated it, and that's
the last we ever saw a NOUN L9, We were right on the time
line. We got into the radar at 36 minutes. We had plenty of
updates for the C3T solution which came out to be very close
to the ground=-predicted sclution. Tt cams out very close to
the command module's, and the rendezvous went exactly the way
it's laid out in the checklist. The burns were no problem.

I burned them exactly the same as T did in the simulator. The
simulator and the spacecraft were no different as I could see.
I saw no differences in anything between the simulator and the
actual flight all the way through TTT, and of course, we had
absolutely no out-of-plane, We =zaw nothing greater than one-
fourth ft/sec throughout the rendezvous until TRI. A TPI
solution came up with a 1.5 ftfsec, which I burned. As far

as I cazn see, we were right down the pike all the wawy. The

1.5 ft/sec at TPI must have been a good one, because after

ML'



COHARAD the <wo mideourse correciions, which were Toth swmall, we made
(CORT' 1)
no line-cf-signht corroctions in oither yaw cr pitch., T Jast

“
rade nore uatil we wore a thousard fect [rom the commend nodule.
I never had fo touch it, A1l T did was sack off on the braxing
rases st 38 ft/sec. AL 1 mile, 1 backed off to 30, hit AUTO
breking rates or the way in, and from a taguasand Teet on in,
used my rormels. L Lake 1 ft/ses of " per aundred feet of
range. We slid rigny on in there, and that was that. LU was
Mickey Mouse. We hod a tracxing light Tallure. A1 can give
yvou 2GI3 ard AGE regiduals and burn parameters for CST, CLH,
TPI, and btne midcourse correction, I'1T talk zbout doexing in

a mwinute, anc he carn talx accuat his AGS updating.

‘2.5 LM oand C3M Uwpdates

GORLGE My only corment s that they wore okay. I never haz to have
an updzate rerveated to me specificaly Tor thoe {BM.  When all

the updates were read to the LM, Juzt ccoplicd deowrn those
norticons or those acurz that I reeded for my own informasicon.
We had already made arrangements with Jerry Carr that when ne
read the updatcs to the 7¥ ne was Tamlliar with those portions
o the TM updsitc that I repualred Ior the C8M, and he zrefaced
every ore of those nouns by titling ftherm, sc that T would ke

glerted thal thls was (o flact one o7 those that 7 needeld. Tn

ovher werdg, whon he gave 1§ ft-cff time, he Jjust gave It as



FUROON Lhnat., That was all 2 really needed, the 1lift-off tims. He
fcowr ) '
guve the whole Tift-off PAZ, and whenr he came Lo the C5T PAL,

shated 1L was the C2T wime and “ac 17T toxe. AT1 T

:,‘.‘i

erely

o]

roeded ouat of those PAIS wos JOUK 12 ard EOJI 37.  The rest of
the informaticn was gsuperfiucus Ho the cormand rodale. Tt wasz
required by the TM, and thet wzy 1t was only read un ons time,
T plezed out of Sthe WV PAd's the dnformaticn thal 1 nested,
Tals was dore tkrougnoun, and it worxed extremely well, T
can't reca’l ever missing any of the TAD's thal came up io the

M during this particulsr Sire.

SZ.6  Adegumcy and Clariiy of MESFN Daia

S0AN0T Adeguacy and clarity ol MBFI dsta was excellent and oXay.

12,7 lpdaies for CHI

Arn e

GURDTLA Lrdates for CED were gocd. T get the grourd CS1 sclubtion wish
ro parsicualar preblem.  The problems Lhet I had at this partic-
2lar time wore shet I was actuslly getilag a number of HOUN LG':,
woln from the VIV rang’ng ard slsc “rom the sextart., 1 ro-
Jected the flrst one that came up znd they were vory small,

a though They dida't at the time meet e eriteria of boing
Tess Lthan 12 Z00 feel In 12 mliles. Whner T Locked through Lhe
sextart, 1 could see that T needed those updatces. The TH

snpeared sbout ha’f = radius from the center of the sextant
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and, in fact, I needed them so I pobt a rumzer of HOUK LO's
even af'ter three or four updates or acceptances into the czom-
pater. Z zept lockirg thrcugh the sextant, arnd AUTC optics
wag not peolrnting directly =zt thne LM so0 | just accepled Them.
“hey were down in the relatively low numters, and I guess that
oy this time they were actualily legs than T2 000 in 12, but

cons’dered af'fer the f'irzt few marks 11 wes more or leoss Lhe
steady-state type operation and the criteris thern was 2 GCO In
2. I Just made ar arbitrary decision tnal tkey were needed and

vook them. JNow, the firct soiubtion for C5I trwat T chtzined

was, I guess, a little cut Lo lunch, ard . guess It was =z mattor

that we Zidn't get erougn time yot wecause wher T recyoled st
approxinately 22 minules, T was mhesd 0 thiz tire line. T
was tazxing marks long vefeore the 35 minutesz, znd this, of
coarse, was allowed Torsusce the ground gobt TSne LM state wvector
Uz evern. before T had time Lo do the & 'gnmeni. 1 was ready

10 do it and they nad the state vecuor, zo - toock ths state
vector before - evern 4id the =ligrment, The VEY broxe out
twice during this fime before U237, and T thiank that !z the

only Lime it did 29ner the VERR 80 to get the cus-cof-plzane
which was virtualiy nsthing., ¥or the M, T had pluz 1.8 fu/sec
and for myself, I had a minus 1.5, i4e out-of-vniare distarco

was C.32 nazuticsl miles, so we weren't concerned akout ouat-of-

plane at =1X. My first sclutior for CET wes bad. Tt reslly

G -
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:dn't converged yet. I got 38.8 fY/sec which 7 passed to

the M. This was calculated with nire VEF merks and 14 opties
marks whicn 1 thought was plenty to get a fairly decent solution.
it didr't, and . cortinued tracking, and I corntinuaed taking
sexlbant marks. [ just continued marxirng thnrough the whole Lire
period end I ended up with 14 VIF marks, ¢l optics marks “or

my final T80 solution which finaily converged and comnared very

favorably with the ground and the LM. [ got s minus L3.9 “./scc.

The LM was 4%.3 znd the ground was LE.5, 50 we were 21l »ight
thore 1n the same old ballpark. 1t was inveresilng Lo note

that after T had done tae VE3ZB 2C, for the out-ol-plane solution,
that no lenger 2id T get any HOUR Lg's., T wens right backx =nd

all the updates were zczeptable and below the JOUK LG thresh-

ald.

12.68 LkUS/CST Burn

Lz far as | was concerrcd, everytining was ckay. The cro

Fitek here was that the VIF communication was

this particular pericd of time. For some resscrn, we dil
everything wo could without having any effecct on the comruni-

caticrs at all. 7 never knew

for surc Thnal et was burnling
27, I naturslly cussumed that he was, but T rever had any

confirmation and I kept asking kim. T'm sure T hothercd hinm

by askirg him whether he was maxzing tne turn or rot, but |



GORDOR really felt that I ought to xnow. He could hear me, but I
(ConNzT'D)
couldn't kear him. The orly thing T cculd do, cf course, was
to assume that ne had made the burn. ERignht afiter cur T8I Turn,
we got communications back again., The 276 went in, AUTO optics

was exceilent, went right to the 1M, and away we went tracking

for the plane change.

12,10 RCE Zlene Thange

SORDON  Of course, none was required. T looxed at the plane change
after C8I. I obtained 12 VHF and 12 opntics marks, did VERB 90's
for beth tne C8¥ and 1M, and got plus 0.4 t/sec for the 08I,
minus 0.4 for the IM and the cut-of-pizre wzs 5.2 rnautical
miles. Once again, no piane charnge was done. 1 continued
rmarking until I had 16 VEF marks, 17 optics marks up to the
norinal plare change time and then reinitialized the W-matrix,
tock a shert series of marxs arnd thern recveied F33 at this
time. For ;cmparison purposes, . got plus 10.7, zip, and plus
8.3 for €8I, continued VHF and ortics marks all the way up to
the Z0-minute time treaXx before COH, and with 17 VEF and 20 op-
tics marks, once again the solutions compared exiremely favor-
ably. Commard module soluticn was plus 1353.3, 0 for Y, znd
pius 7 for Z. The LM sclution was minus 10.2 and minus 9.3,
So, everything was converged. State veciors lcooked excellisnt,

AJTG optics was excellent, and we were on 0Ur wWay nome Free,

==Y



GORDON There was no trouble moritoring the CDH burn, ever ithough VHF
(CONT'D)
communicaticn was still bad, We were able to get through to
each cther alier several tries. There was nc particular

probiem after zhat, ever though it was still pretty lousy

communicatiocn.
12,13 Updating AGS with Rendezvous Radar Caza

IEAR The residuals on T8I was plus one-ftenth, mirus cre-tentkh.
The burn was 45.3 for CSI, and the residuals were pius ocne-
tenth, minus cne-tenth, and minus three-ternths, The AGS hac
a mirnus four-tenths, plus four-tenths, and plus six-tenths.
The CSM soluticn there was h5.9, wkich converts *¢ Lu.g.
That's pretty close 1o the 45,3, The CDH Burp was a minus 10,7
DELTA VX and a minus 9.3 Z, whick compared with the C8M as
a 10.3 ard a 7.8. The residuals there were minus cne-tenth,
a zero, and mirus two-tenths., The AGS saw zero, minus two-
tenths, and minus one, NOUN 8% was plus 25.9, minus 1.5, ard
minus 1.9, T didn't copy down the (84 sclution here. While
we'lre locking 2t the pclar pict for the rendezvous, it Lcooked
to me iike with a great number of points that, at the polar
rlot anywey, we were aboui 2 miles low. We stayed 2 miles
iow aré siightly to the cutside all the way in. It was Just
a nice neat rendezvous all the way. And we never crossed

-~

tre line. We always lust stayed abent 2 miles or so ard

T
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L
gradually got closer and closer as the rendezvous progressed.
The plan had been to align the AGS -independently on the sur-
face, keep it independent all the way through rendezvous,
and then make a comparison and see how it did; not just o
get data on the AGS, because the object is to rendezvous

rather than get data on the AGS. 5o we did that on the lunar

surface. It worked well at insertion.

We did the PGNS aligmment, but we did not align the AGS to
it. It was in very good agreement with it anyway. I tried
switching back and forth on my FDAI between PGS and AGS,

and I didn't notice any jump at all, I started taking ren-
dezvous marks right on schedule. The one concern that we'd
had using the AGS was that I'd enter a RANGE for RANGE RATE
or vice versa. OS¢, in order tc have a way out, we alsc re-
corded the information in the time line book. This would
allow you to solve the CSI charts or CDH charts or TPI charts
at the appropriate time. So, in case this did occur or the
AGS did diverge, you'd be able to get a comparative solution.
Well, sure enough, about the third mark, I entered either
RANGE for RANGE RATE or RANGE RATE for RANGE and blew that
AGS solution right apart. Fortunately, I'd copied down these
values that I just discussed and I was able to go back and

get a chart solution, which turnea out to differ from the

waiiii
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TGRS vy only cre-tenth 4/sec, which was pretty good. This

showed that The charis were oretly accurate. PBut that rignt

oo

trere shows the limitation of the AGS, in & system of <his

Lyope.

You den't take tnat one uniess youk had a fallure.

If you take nire markxs, it'd be 18 individual enirlies for
C8I, and you can't stura one eyrcr. You got sometring that

doesn't really do the jobo you wani it to.

After CS1, we reallgned tne AGE to the PCNS. Thern T mace

all “he AGCS marxs after that ‘ust as we'd plarned tc do, and
gol solutions that all cormeared very faverably. This shows
that the AGS would dc the job, would get soiuticns wnich we,
of ccurse, suspected anyhow. But the whole polnt iIs that you
don't want tc use the AGS as the normal rendezvous mode, It
reguires that overy 2 or 3 minutes you maze & _ct of entries
in the AGS., It reguires that you nolrnt thne spacecrafl ex-—
sctly at the command mecdule, wnich tzkes time and effori.

Thke IMP lg worzing ccriintal 'y and isn't able to sii Ttack and
snink through exactly what's going on in the rest ol the
spacecra’™ ., It's way too much werk., I think we neci zcmo-
thing better than charts that you scolve as a backap manuszl

zystem. We 2o nesed an automatic hackur system. Tho systom

S /
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has to perform its work automatically, something like the
PGNS does. Or, if it can't, it at least has to have the
capability to perform a closed-loop solution without so many
marual entries and so much work being dene during the

rendezvous.,

I continued to work to input the data into the AGS until the
second midcourse when Pete said, "Hey, why don't you quit
working and sit back and enjoy the flight?" I got to think-
ing about it later and that was the first time 1'd really
locked out to see what was going on. The rest of the time
I'd just been working my fanny off trying to get all those
marks into the AGS, and that's not the way you want to fly a

spacecraft.

We did try to operate the AGS the way it was designed to do.
We saw that, if you don't make an error, it does a good job.
But it's just way to much work, and it takes too much time

away from watching what's going on, just doing a lot of busy

work.

The rendezvous radar low transmitter output didn't affect us,
We got a lockon as soon as we tried, which 1f I remember

correctly, was about 235 miles.

U
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AT 1513

I'm sure the conjy reascn we had the 17.5 DELTA-H was my screw
up on the ascert shutdown because I didn't really <rim out
that 3C ft/sec too accurately. You know what haprens o those
residualsy they start growing and messing ercund. 5o, 1
backed off the 30 feel and got cut cf the program. 7 think
Lthe resson we didr't amve s completely nominal fh-mile DEITA-H
rondezvous was because of my scrow Upn on the ascoent shutdown

But the PGES is e#ble in handling that, angd It wus

HA
£
=
ot
]
-
e
ol
}\

ric problem.

Did you menticn you didn't do & ulane change?

Yes, ro plane change.

Did ycu say anything avcuil tane JOMMY

Lo, we didn't cover the COMM. Ifhe VEN COMM for some reaszon
became Lotally unsatisfactory., I guess we never did charge
corflguration, did we? We always left 21 so 2icx had VIF
rangirg, and sometning very definitely was wrong. WwWas my

COMM eclear fo you, Dick?

do, but it wasg readable.

Yes., You were almost unreadable to us. The other thiag

whick 1 thought was very serlcus was, noct only was the COMM

garblied, wut at CEI, Dicx ard I ccmnlcotely lest COMM with



CORRAD cne another. LEe didn't have the vaguest Idea wnether I burned
{CONT'D)
or nov. I could hear nim, but he couldn't hear me. I don't

know what the probklem was, but I think *his VIF nas to be

looked at very carefully in beth the command module and IM.

GORDOT I tried all sorts of differcnt settings with the VIAF. I
tried different antennas and also tried differenl sguelches.

There wasn't a thing that seemed to enhance the COMM crne oit.
“2.1k  CSM Monitor

GURION I guess the only thing T can say is it was easy; 1%t was a falirly
relaxed time. It was to me ust zbout as simple as teing bacsx
in the C5M. I conditicned mysec.f toc be that way, to exclude
myself of external surrcoundings and ccnfine myself to that
lower eguipment bay and occasionally tc the KDC. As 1t turrned
ouv, 1 obtained s lot more than was actualily required ard could

nave relaxed a 1ittle on it.
~2.15  ROS/TEI

GURDOR In the marking from CDH to TPI, zherc was some saafting in Lhe
telescope. T couldn'l see anyihning; but with AUZC optics,
when L went ‘o the sextant, even though the Zield of view In
the sextant was extremely white, afler ascoul 2 or 3 minutes

finally piczed out = very dim wnlte det that was the M.
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actually cbtained eight optice marks btefore darkness. This was
at the time That Sun shafting was supposed to preclude taxing
any optics marks, and I got eight between CTH and darziness.
When we got tc darkness, therc were no more opties marks te-
cause Lhe LM nad lost its wracxking _lght. I asked taem to
verify that it was on, ard in facl, they had said it was. They
cycled the switch with no apparent effect. The ground caid It
was taking pawer, but there was certainly no light. ESo Irom
nere cn, 1t was VHF only, So wita the cight optics marks, I
cbtained 16 VHF marks for the TPI solution. ¥y i'PI soluticn
for comparison purposes was mirus 26.0 In X, plus 1.7 in v, and
plus 11,1 in 4. I didn't write down what the 1M solution was,
but when I used their time coption I came up with mirus 26.1,
pius 1.6, and plus 10.6 which is extremely faverable, 1% is
within cne-nalf ft/sec in the 7 parameter =nd practically the
same in the cother two, It is interestirg to note that the
ar.gze I care up w'th using their time option was 238,10 degrees
ag oppcsed.to tne nominal 208.30 Zor the command module franc-

fer., It was extremely close. And the state wvectors had still

corverged ever. thougkh 1 kad only eight optics marks.
12,177 089 Bextant /VEF Track

I guaess the only thing 1 carn say about that was 1t was kind of

ragged. Once the state vectors got locked In, the NOUY L9's

Prv e
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disappeared never to be seen again., ZEverything else was right
Gown the track. The NCUN u9's only appeared for about a half
a mark schedule prior tc CSI; then they wert away as I mentioned

befeore.

12.28 Midcourse Ccorrecticns

I let the P20 and P35 programs run with VEr only, and as ex-
pecied, these parameters kind of biew up. Or the solutions, I
guess I should say, biew up with VX only, as I xnew they would
and a3 was predicted before flight with VEF only. iy soluticn
for the first midcourse was minus 1.6, plus C.10, and minus 5.3.
The LM's was minus 0.30, zero, and pilusz 2.0. So, you could see,
it started deviating right there. The second midecurse, with
VHF only, I had a solution of minus 6.1, plus 0.3, plus 1.6,
whereas the LM was minus 0.9, minus 0.3, and minus G.7. Sc,
there's a data point; VHF only does blew up after TPI., 3But it
gave me 2 chance to relax and just xird cof watch the rendezwvous
from there bécause VEF, of course, funciicned by itself and I
merely monitored their sclutions. Just to xeep the preferred
vracking axis at them sc they'd have a full signal strength
from the <ransponder, I Jjust kept the P20 running untll after
the midecourse 2. I did a VERB 77 P20 ard sllowed the DJAP to
voint the X-axis of the spacecraft at the LM. By this tire,

of course, I tnirk the state vector was off enougn that 1t

L4
i



GORDON actually didn't point the X-axis at the LM, but there was nc
{CONT'D)
particular protlem in climbing onto the couch and locxing cut

the window and picxing up the LM visually. I guess it was

ghout 3-1/2 miles.
12.22 Photography

GORDZY  When I first picked up the 1M visually, I had the television
once again in the right-hand rendezvous window. I had the DAC
in the left-hand rendezvous window, this time with the 75-mm
lens, and I had about half a roll of color in the magazine., 1
exposed that at six frames per second until it was done and
then I changed, took %the camera down, and put 18-mm lers back
on the JAC with a new, full, film magezine and let that run
throughout the remainder of the rendezvous and throughout
the docking., That was a slow-motion time. Pete had tae
rendezvous well under contrel. The braking was smooth and
rmoderate, and there was no particular problem. I could see
that the out;of—plane and aZl line-cf-sight motions were locked.
In fact, I ftock the COAS and put it con the LM at zbout 2 miles
and I don't thirnk he drifted more than a Lalf s degree out of
that CCAS until he got right into staticnxeening where we were
both starting to maneuver, Az far as pnotography, teievision,
and all those good things, there was noc probiem in doing all

three of them —- ftracxing, TV. As a matier of faet, T 4id most

* bbbl
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GORDON  of the tracking with the TV monitor so that the folks back home
{CON'T'D)
could see this, rather than just me seeing it out through the

COAS. I used the monitor to keep the LM in the field of view.
CONRAD  Did you take any TO0'sf%
BEAN Didn't have any cameras.
COWRAD  That's right. We didn't have any cameras. We threw them out.
12.23 RENDEZVOUS

GORDON All T can say is that it was ockay. Pete flew the whole thing
up to stationkeeping distance; this was about 10 feet or so,
10 to 15 feet. 1 had already had a 60~degree roll in so that
high gain antenna could be obtained for the television. When
he actually stopped and started stationkeeping, I completed
that roll to 180 degrees; and when [ got there, I took aver
the active stationkeeping while Pete pitched over and did the

yaw maneuver to essentially line up the docking target.
12,24 DOCKING

GOEDON I guess all I can say about the docking is it was as Pete and
I both expected all these many months. In spite of all the
arguments we got from, 1 guess you might call them contact

dynamicists, about the dynamics of two vehicles coming together,



one being 5000 pounds and the cther rougnly 35 C0D, it was a
simpie, easy task “c perform. It could nave been done in derk-
ness 43 well as daylight with just as mucn ease, snd the fact
that the commsnd module was active, rates were dowﬁ lew, thoe

control was excellert. I used the DAP once again tc dock with

kalf a degree deadband and nalf a degree rate, and cnce I get

the targe! lined up, my sttitude ecorresponded te tne LM attitude,

and it was merely =z matter of leaving ry hand off the DAP and
Just transiafing. I thought the decking 1tself was a very simnlce
task and relalively easy:; however, at ccntact T felt it hit. I
knew it was going to hit the LM; I just locked up and got the
barber poles on Lie prove indicator znd flipped the switches to
FREZ end didrn™ rolice any metion in either vehicle during this
waole time. T just sat there and watched it and let her stabi-
lize ard do what it wanted to do and it didn't wander nardly =t
all. 1 think T made a couple of pitca-up pulses with the
rotaticnal nand corniraller Just to make sure that She allignment
was exact when I rotracted tne preove. 1 don't think Lhat the
venicles moved hardly at all at contact. Uhere was certainly
ro noliceable motion, anyway. Reiraction was as expected. T3
was s _cng veriod cof time; 1t wss very slow and casy, znd there
was nc dcuct thal those capture latches or thae deocking Zatcnes

nad uamsted.
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We came right in and stopped. pitened over and did the yaw

maneuver after Dick did his roll. We did the docking Jjust the

way we stated tefore, and everybody oblected to Zt. But we in-
sisted on deing it that way, and I'm convirced it's absc_ubely

rigant. Dick came in and docked; I meintained attitude hold —
tight deadband. As scon ss ne gol 2is top latehes barber poled,
we went to FREE, DNeither spacecraft so much as moved a muscle,
and we got a complete, good lock. IHe straigntened out attitude
with his translations thrusters and went tc hard dock, and it

pulled us right in there without elther spacecraft deviating;

bange, we had 12 latches.

Postldocking Checks and Pressurizaticn

Postdeooking checks and pressurizaticn was

checklist. There's no pariicular prctlen
stuff. TIn fact, T was dowr there as soon
ir. FREE and I charged the LAF. 1 khad the

wert to WIkE dezdband arnd .OW ZATE

kl

wort te plus

-

all according to tke
in Zoing a’l that
a5 we docked, T was
ascent

stage only and

or minus & nalr’l

a degree and “wo-tenths deg/sec and Just let 1t szift there in

docking atsitude while I pressurized the tunnel, verified itz

integrity, and completed the pressurizaticn.



GORDCH

Mm 12-21

12,26 TUNYEL OPERATIONS

I removed the hatch and stowed it under <he couch. I reached
up and nad to take the preload off so tnat the extended latch
would engage. Of course, I xnew what was going to happen, and
at conce it was engaged. It was merely a matier of waiting for
Fete tc get ready to take the prcbe and drogue intoc the LM.

t came zpart as advertised. There was ro periiculsr problem
in this area at all., I might go back and mention one thing at

this time. I had irntended Lo wear ny suit during tahe whole

W

time I was in lunar orbit by mysel?. But I had gone so far sas
to take tne siruts off of the couch and put the ZVA stacilizer
bar irn. I actually Zowered the center couck. I Zowered it to
the flcor. I couldn't stow it because of the 50-158 experiment
cr 810 stowage area. It had to be accessible the next day, so
I knew I couldn't giow the zcouch at that time anyway, but I

wag going to lower it to get it out of the way. The more I
thought abcut this, the more I looked argund, and the more
tried to thrash arcund with hoses on the suit and doing alz
those things Tty myself, the more I realized that it was atsc-
lutely ridiculeous te spend all that time in lunar orbit wearing
my suit. So I made the decision right then and there to take it

off, and T di2. I attached +the lanyard to the zipper so if I

nad te put thne suit back on agairn I could do it by myserf. I
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knew that T could suit up by myself because the day of separa-
tion I had actually done so without any help at all and took
less than 5 minutes. Once I had the suit uﬁstowed, the anly
thing T had to have help with was getling zipped. So I attached
the lanyard when I took the suit off, I folded it up and stowed
it in the.L-shaped bag, and there it stayed forever. I thought
about this EVA contingency thing and there was no reason to
suspect at this time this was even going to have to be done.

If it had to be done, I was Jjust going to have to take the time
to put the suit on and reconfigure the spacecraft and I figured
it would take no more than 20 minutes total time. I felt that
Pete could stationkeep at that time until I got ready. To be
perfectly frank, i1t made the entire single-man lunar operation
easier and more comfortable than expected. T hate to think of
the shape T would have been in if T'd had to wear the suit all
that time. And I had no qualms about docking or anytning else
with the suit off, because I'd already dcone it during the
transposition and docking and the whole thing went as planned.
In a nutshell, tunnel operations were okay. No hitches, no

problems, and it went according to the checklist as planned.

Tunnel cperations were smooth as glass. The LM was filthy

dirty and it had so much dust and debris floating around in it

Cogiiubinispshalofaiinis
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that I tock my helmet off and almost blinded myself. I immedi-
ately got my eyes full of junk, and I had to put my helmet back
on, I told Al to leave his on. We left the helmets on and
tock off our gloves. Once we got stabilized and had the hatches
open and everything, the flow system of having the command
module more positive than the LM seemed to work. We did not
pick up much debris in the command medule; very little, if any,
that was floating in the ILM. But, it stayed very good in the

IM all the way through our checklist.

We tried to wvacuum clean each other down, which was a complete
farce., In the first place, the vacuum didn't knock anything off
that was already on the suits. It didn't suck up anything, but
we went through the exercise. It did clean the rock boxes, that
much I'1ll say for it. I don't think it sucked up any of the
dust, btut it brushed the dirt off the boxes., We put them in

their proper containers, and transferred them.

Dick brought over the LiOH B-5 and 6. We stowed those and it
tock a long time to get all the gear transferred. Then Al and
I, because we and the spacecraft were so dirty, stripped naked
and transferred the suits up to Dick. He stowed them under the
couch and let us come in dirty and pack our own suits to keep

himself and the spacecraft as clean as possible. We packed the

AERSRS
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two sults in the lower part of the L~shaped bag, and to my know-
ledge we had very little debris come zeross from the M. How-
ever, something we found cut lazer and noif until we got back to
the ship. was that the fine dust was on the suits and on almost
all of the equipment that was contained inside the bags, The
dust is. so fine and in zero g it tended to float off the equiz-
ment and it must have permeated the whole command module. It
filoated cut cf those bagsy it floated out of the conitingency
sample bag. This we could see any time we opened up (which we
stopped doing right away) the LiOH container that had “he con-
tingency sample in it, The whole thing was Just a cloud of fine
dust floatirng around in there. You could actuslly see 1t just
float cut of the bag tkrough tae zipper; and you can forget
those zippers. They don't held anything in. When we got all
the gear ‘tvack here and opered it up. back on the carrier, we
found out that 1% had all cleaned itself. That was where all
this dirt was coming from in the command module. The 2irid is
g0 fine I don't think the LiOH filters were faking it 211 cut.
t would pump it in the ZCS system and pump it back out the
hoses. This was irndicated by 2ick's blue sult hose, which we
nad tied cver the left-nand side and wss blcwing on panel 8
circuit breaker panel. That whole thing was just cne big pile
of dust that was collected orn the circuit breakers. TIhe cnly

reason it's there is the ECS hose was blowing on it. It's got

COnR—
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CONEAD  tc have tsken the dust in through the LiJH canisters and filters
(COKT'L)
and everything and blown it back cut the blue hcse. BSo the

system is not doing the cleaning, the dust is toc fine,
12.27 Transfer of IM Eguipment ard Film

GORDOY I think Pete nas probably already commented on this during the
IM portion of this debriefing, and to me 1t was a perics of

"ustle, austle.” I believe we nad & 1ot mere gear to transfer
pack and forth thar 4id the Apollo 1l crew. Pete meniticned the
vacuuming, the futility of trying to vacuum the suits and this

4

sory of thing. Ee and AI both undressed in the 1M and passed
the suits cver waere we pub them under the couches for stowage
at a later time. It was & continual austle to get ready for

the LM jettison. A pericd of time after we docked, I had the

tunnel cleaned out, but they were still busy gathering stuff up

ir tne LM, so I went back and did the VERR L9 maneuver.
12.29 Configure IM for Jettison

COHARAD We configured for 1M jeiiison, ard we got the LM off on iime.
Dick mareuvered right away to LM jettison attitude while we
were dcoing the LM equipment stowage arnd everything. It was jfust
a gquestilon of closing out and getting ready for it. The
tightest part of the time line is the fact that It takes about

2C Lo 25 minutes to vent the tunnel dowrn. We just got the
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tunnel vented down in time. We finally got it over plus L,
showing that we had a good vented tunnel. We got the IM off

and said goodbye to Intrepid.

That is a time pericd that ought to be lengthened up. We just
didn't have enocugh time to get everything stowed, get back

over, and get the tunnel depressurized. We just barely made it.
We hustled like the devil. Tying down the bags and putiing =all
the equipment in the LM just took longer than we expected, I
think ve were well trained to do it; it just takes more time

at zero g. I'd recommend opening up the amount of time if we're
going to do that again. There just wasn't guite enough time to

do that job.

Stowage in the command module went very well. We knew where all
the gear was supposed to go, and we just threw it all in the
bottom of the command module. We got Al cut, closed the hatch,
and got rid of the IM. Then, while Dick messed around with

IM JET and all that business, Al and T went to work and started
stowing the gear. That's the orne place the ground started
bugging us. During that time, Dick was busy and Al and I were
naked. We didn't have any clothes on; we wanted to get cleaned
up after we had stashed everything because all the gear we were
stashing was dirty. So we didn't have any COMM on, and I guess

somebody got a little excited on the ground. They started

L



CONRAL  otugging us, and <that was a bad time, That's the orne vime that
(coxT'D)
I got a 1ittle snippy, or Dick did. We siaouldn't have, out we

were very, very busy and on a very tight tirme line. We got it

212 done; averyocdy collapsed intc bed that night.

GURDCY  We maneuvered into a heldirg in the Jettlson zttitude the whole
time we wére transferring the gesr back and fertn. There wasn't
any doubt about what we had to lransier. There wazs ro confusion
ir this regard about what had to go wnerc, 1t was Just = malter
cf Lhere wazs a lot of gear and a lot of talngs to te done and
not very much tirme to get dore In. In fact, by the time Al
finalilly gct out of the LM, afier settirg ur the computer arnd
making sure tnat the IM was set up for the deorbvit turn, we just
barely made getting the hatch back 1in and getiing the tunnel
completely vented tefore separation. Now, I real’ze we cculd
nave separzted without havirg the tunnel comrletely vented, bul
Z wanted to have the funnel vented tefore we Jjettisconed the LM,

and we did get it dore, but It was a tight time lire.

12.31 Marecuvering to IM Jettisorn Aftitude

ey

3CEDON Maneuverirg to IM jettizon attiftudes T alrezdy mentioned; the

DAz did it.
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12.32 Egquipment Stowage

We had stowed the spacecraft after the LM was jettisoned., Pete
and Al did most of that while T was concentrating on getting

rid of the LM by tracking it through the sextant.
12.33 TUNNEL CLOSEOUT
Tunnel closecut was no problem.
12.34 1VA Photography
We didn't take any IVA pictures.
12.35 BSEPARATION MANEUVER

The separation maneuver was photogravhed. We had the camera in
the right-hand window that was taking pictures of the maneuver.
It waz an out-of-plane jettison maneuver. There was another
P4l maneuver to the separation attitude where we fired 1 ft/sec
retrograde for the separation. There was no problem keeping
track of the IM. I couldn't see 1t all of the time out the
left-hand window. Because of the ocut-of-plane attitude that we
were in, Al could see it out the right-hand window. There was

never any concern about a mid-air collision.

.
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13.0 LUFAR MODULE JETTISON THROUGE T=I

13.1 Lunar Mcdule Jettison and Trajectory

There was no problem with the LM jetiison. The checklist was
adegquete. We were able to track and watch the ascent stage of
the LM througn the sextant. took some marks to try to update
that LM state vector as best I could. We wanted tc photograph
the IM descent and, hopefully, get the impact on the Ilunar sur-
face. I don't think this was done even though we attempted to
do it; we didn't have an adequate IM state vector using VHF
ranging and AUTO opties to do this. I tracked the fire through
the deortit maneuver with tne optics and VHF. I put a P7€ in
after the deortvit maneuver. I found it in the sextant and I
tock more marks. Then I put the sextant JAC on and tried to
photograph it. I was watching the AUTC optics through the
telescope, and T don't think we were too successful in preserv-

ing that LM state vector so AUZO optics on the sextant could

keep track of it. I don't have any confidence that this worked.
13.3 Orbital Navigation

I assume this is the P22 that was done on two REV's. A1l T can
say arout P22 is that it was easy to do — there were no prchb-
lems. The maps I had on board were adegquate, and ithe sandmarks

were easily recognized. Tracking these through the telescope
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with the DAC on the sextant was easy. The ground suggested
that I was taking marks a little bit earlier than I should. 1

got the T, time and I was not waiting the full L0 seconds to

2
take my first mark. I did this on the firsi couple of landmarks
end I observed that the trunnion angle was not as great as

that of the sextant. I was being shortchanged when I went past
TCA. I could judge this by the third mark that was supposed

to be at TCA. I knew the time lire was such that I should be
tating the third mark right at TCA when the shaft was going
through the 90- or 270-degree position. From that point, two
more marks were suppcsed Lo e taken. I would walt 25 seconds
and take the fourth merk, and then it would start to get crowded
because the trunnion angle was getting out there near the

35- to L0-degree point. I could see the edge of the field of
view peeking up towards the target, and I would wait and taxe
that last marx just as the fieid of view in the telescope was
right on the verge of losing the target. In the sextant, it
would have been able to carry on for a rittle bit further,

There is some discrepancy here about how far beyond TCA the
telescope can be used for tracking. Tracking targets was a
relatively easy task. I might mentioﬁ tnat P22 navigation is

done in RESOLVE and medium speed on the optics driwve.

o«
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13. 4 High Gain Antenna Acguisitic

High gair antenna acquisition, other thar the S-band problemn
that - mentioned previcusly, did go a little unstable. We ran
vnese bests on the way back and the grournd has all that infor-
mation., There was a heating problem. When it gobt hot, it did
become unstiable. Wher it did, we would have to go to MANUAL and
WILK. We would manually s=zcguire at preset zngles or leave L

in AUI'? and MELDIUW WIDTE. It didn't cause us any problem,

although we did nave a problerm with the system.
13.5 OMH] and S-band Commuricatiocn

Une CMAI and 8-band cormunicalicns were execellent throughout

the flight.
13.6 Strip Pactography Configuration

Strip photography was sasy to accomplisn. OJnce we established
the proper spacecrsifi attitude, we had ORB RATE tcorquing ltaxe
over sc that ncbedy kad to fly the sparcecraft. 1t was geoing

in CER ERATE with ihe X-axlis pointed at the nadir and tne sextant
JAC o, T was din Lhe LER tryirng to corntrol the snafl and trun-
nion within 0 degrees snaft and L5 degrees trunrion angle. |
would let it wander a degree or twe ard then drive it back to

L5 degrecs. Thne correlation between JOUN 91 and s*arting time

was as plarred, The times are writicr down in the flight plar.

l&.ii'il'llilii'iiliillp L
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I think they're the preplanned times. Al operated the MHassel-
blad in the right-hand window and used the intervalometer, I
don't Think thal he had any problem with that operation., Be-
cause of some of the other problems we had, we only did one REV
of the strip photography whereas lwo were planned. We did have
trouble with one of the T0-mm magazines. We had to go back and
redo some higher priority high-resolution photography, and the
ground had elected to eliminate the last REV of the strip

photography .
13.7 YTargets-of-Upportunity Photography

I would 1like to make two general comments about this. First,
there is no such thing azs targels-of-opportunity photography.
Either you are going to do them or you are not going to do
them. If they're going to do this type of thing then we ocught
to plan to do it. There ocbvicusly are areas that are of higher
priority and of higher concern to the scientific community than
to those pecople at NASA on the ground. They ought to take Lhe
time to sit down and say here is your film, here are the targeﬁs
we want you to take, and here is how we want you to take 1t.
Don't leave it up to the crew to take this, that, or the other
thing. We had two different types of maps and charts. We had
a chart and strip-photc maps of the orbit in which we were.

Each crew chooses the one they feel is better. I used them

G
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GORDOK  bothk, and I found that the charl was s good one for gererally
{CCRT'D)
establishing where you were, what you were coming to, and at
wnat time you shcould be over a certain area. 1 found that the
photographs were more useful in identifying targets and allow-
ing you tc pick ocut those ecraters or wnalever they wanted to

be photographed. We need better mapsg and better charts for

thoze areas. We should not call these targets of opportuniiy.
CONRAL T agree with all that.

BEAN I think the targets of opportuniiy ocught to be made part of

the flight plan.
13.8 Television

GOZDCN  We had no problem with the command medule television. Our
biggest problem was trying to figure out where to put it ard the
ﬁonitor. We had encugh time in fiight te figure that out.

Wrhen we tock outside television, it was generally in %ne right-
kard rerdezvous window, and when it was on the inside, we found
the bezt place. The television is here to stay, =nd it cught
to be used to its fullest advantage., I Thinx it adds a gresat
desl to the people’s urnderstanding of what we're trying fto do

and what Ll veirg accomplished., Ii's an excellent tocl,
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13.9 UPDATES FOR TEL
No comment here. We were right on the money.
13.10 Maneuvering to TEI ATT.
No comment. It was a DAP manegver.
13.11 ©Bextant Star Checks

The sextant star checks were all okay. We never had a problem
with any sextant star chart throughout the whole flight. It was

good.
13.12 Preparation for TEIL

By this time we were all prepared for TEI. We were eagerly

awaiting the time.
13.13 THE SPS/TEI BURN AND ECO

The SP8 TEI burn and engine cutoff were right on the money.
SPS performance was outstanding. The TVC DAP was solid as a
rock., If I remember correctly, Pete told me that I had 1 sec-

ond overburn, which I thought was pretiy reasonable.
It was the first overburn we had,

Yes, I guess that engine changes its performance.

- N,



COKRAD We started out with a hot-engine shutdown early. Tae ground may

have taken that into account and changed a couple of things.

GORDON That's right. The burn time was 211, TIG wag on time, and
residuals were down., We weren't concerned on marual or anything

else. It was well done.
13.14 High-Resolution Photography

GORDON  I'11 call this one the nigh-~resolution photography. Lalande
was the first target after the lunar-orbit plane-change number 2.
I fouled this one up completely. I was on a crater that locked
like Lelande. I didn't use my head. I wasn't paying attention
te the times that the ground gave us. These times were accurate
and were the ones we should have been using. I was locking at
the ground, and this crater locked Jjust exactly IZike Zalande,
put lo and behold it wasn't; it was Herschel., We got some
high-resclution photography of the southera lip of crater
Herschel. We piecked up Lalande during the REV prior to TEIL.
This didn't periurb any of the reguirements for the rest of the
bootstrap photography. I thought I should mention that. The
pointing angles, tne VERR L9 maneuvers, and the TL_TE times
that the ground suppiied for “he high-resolution shotography
or: Deseartes znd Fra Mauro were excellent. They were right on

the money. When I went to that attitude and a T, %ime came up,

-1
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I was sighting out the CDAS and it was right smack dab in the
general area of what they wanted. 'lhere was hardly any maneuver-—
ing to deo at all. 1 did all the iracking in 3C3 minirmum impulsc
ard there wasn't any problem. It wasn't any problem at all to
keep the CCAS pointed at the target. You could ovick cut a
crater on the ground, and the only time it became apparently
difficult was when you were aprroaching the nadir or approach-
ing TCA. With those high Sun-angles, the surface brightness was
such that it was extremely difficult to maintzin recognition of
the crater that you were trying to track, There was a tenderncy
for the surface to become generally washed ocut, but by judicious
use of eyelids, eyeballs, and squirting, you were able to main-

tain & close resemblarce to what you thought the target cught

to be.
While we were taking the nigh-resclution photogrzphy — 7 thinx
it was after Fra Mauroc -— I nad the 250-mm lens on. 1 kad

reviaced the 500-rm lens with the 250-mm lens and was shooting
some targets of gpportunity. Between targets cf opportunity, -

I nad the camera in ry hands and was rolling it about, and all
cf a sudden the side popred off tne magavine, When it did,

I tried to ciamp It shut quickly but was unatle %o do so. I was
unatle tc tell how much of the film was ruined by having been
light struck from the openirg in the side. We tapea it up. I

think that earller, wher taging some of the SU-mm photograpay,

C Qi |
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I may have operated the unlock mechanism instead of the film
winding mechanism, which is on the other side. They both look
the same, and I think this iz a definite possibility for mistakes
on future flights. I recommend that before any film is stowed
on board that a tape be placed over the lock/unlock mechanism.
There's never any uge in flight. for unlocking the magazines.

This will prevent any accidental opening or closing when trying
to adjust the film winding. The same thing applies for lunar
surface. There's no reason for the lock/unlock mechanism being

exposed.

I had a great deal of difficulty using the chart that had the
targets of opportunity marked on it. T found it much easier
to use the map that was made up of photographic strips. I
really had a hard time using that other map — identifying

where I was.

I think the main problem was the difference in scale. It seems
to me that you don't want to have two different scales up there.
It's tough enough, in the short time you're there, to learn

one. The thing to do is to select the scale map you would like.
We all agreed that the scale 630 000 to 1, which was the
rhotographic~strip charts, was the better. If you make all the

charts to that scale, you don't have to keep switching back and

Uit dns



BEAN forth trying to remember which size craters will show up as

(CONT'D)
which size on your chart,.

CONRAD  You should carry two of them so you can continually pass it

back and forth depending on which side you were working.

G,
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1L,0 TRANSEARTE COAST

My cnly comment is that we shoulé have come home in 2 days

instead ol 3 days.

We nad the fuel, toc. We had T percent Zeft.

This is when we were particularly glad we had that tape re-
corder on boardé wrere we could lister to these tapes. I just
wish that we'd taken more tapeg, more batterieg, and I wish
somelhow we'd taXen a pocxetboox to read, because there's a lot
of loose time on your hands on your way home. You don't feel
like debriefing and in our case, the Earth was about 1/16th
full, so you couldr't see anything. Tne Mcon: you'd been
looking at it for 2 days and you didan't want tc ook =t 1%
againr, You would Lave really liked to Just rest and come

sizzling home.
15,1 Systems
A:l trensearih systems performed normally.
14,2 Havigatien

Kavigation again was no problem.
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14.3 Passive Thermal Control
CONERAD Passive thermal contral was the same as on the way oul.
14,4 Fuel Cell Purging
CONTAL Fuel cell purglng went as advertised.
1%.5 Consumables

CONRAL “he cansumeble updates that we got from the groundé were the
same all the way throughout the flighti, and they were satis-

factory to us.
14.6 8PS MIDCOURSE CORRECTIORS
COHBRAT We mace no PS5 midcourse corrections.
14,7 Midcourse Lunar lLandmarks
CONRAD We did rno midecourse lunar _arndrarks.

4.8 8tar/Esrth Eorizons

GURLOK The P23's were done sgairn coming back. The cnly thing to say
avout 1:l tnat is that it's an eyestrain., | guess that's aboutl

it, reaily. [Li's well worked out.

- C bR
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Mention the fact that this was done primarily because cf the
proximity of the Sun tc the Zarth, and we never got those

datza before.

Those date come out in the wash, Pete, From the ground, I
think. It was not hard to do. Some of the stars that I was
given to logk at were uncbtairnable simply because the light in
the sextant, near the proximity of the Sun, was such that the
star was not visible. These are identified and I think the
ground, when we get the dats back, will be able to resclve 1{ sc
that we can see through the sextant, as far as proximity o the
Sun is coencerred. I might mention tnhetr the stars that they
passed up with the urit vecicors were ro problem., You jusit use
the planet option and sticx in the unit vectcors, and in all
cases, 1f there were & star tc be seen, as far as the lighiing

condition was concerred, it was aiways there, There was no

vrobler with that at sll.
14.9 DAP Loads

The DA® Zcads were as the flight vlar vublished. Only every
orce in a waile was there a difference. I den't think it even
gffected the DAF loads that much. I guess it did, once in a

wnile, es the ground would call up =z aifferent set cof gquads %o
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use, which is standard preccedure for balancing, when we went

inte FTC or something.

14,10 IMU Realignments and Star Checks

IMU realignments and star checks were the same on the way ovack

as they were on the way out.
14,21 COMMUNICATIONS

Trhe COMM was gooa except for our little aromaly., We ran
several S5-band COMM tests by pointing the S-band antenna =t
the Sun fer L-khour pericds of time to isolate our thermal
prcolem which seemed to cause some Lrouble with auto lock and

nayriw scan.
14.12 Television

We did some television on the way back, which they hed good

recepticn cn, as I understand it.
1L.13 Photography
We did some photegraphy con the way back.

I kad in my written notes under the pnotography section, para-
grapk 13, all okay. I added that I wanied to talkx at this time

about this sclar eciipse.
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CONEAD Yes. Well, I was going to cover this at ihe end of this thing
becatugse I thinx that's ecnough of a separate subject that we

cught to do it.

GCELON Tine,

£
N
v}
3

CORRAD The phnotcgrapiay lisled jn Lhe Ilight plan or wherever it was

was cerriec out, znd Al cid most of that.

14,14 Fating & Rest Periods

COREAD Tating snd rest pericds were more thnan adequate.

14,15 Flight Flan Updates

CCERAD The fiight pluan updates were ncthing.

14.16 Maneuvering tc intry Atiizude

COERAD Mancuvering to entry altfiide was aothing.

11,17 Eeresight & SXT Star Chocks

COKNERAL Boresight and sexlant star checks were done jusl llke iLhey're

cglied cut In the flignht zlan. You can de it in tke sirmulater.

14,18 LLE Lezgic & Star Chocks

o

COXHRAD The FLE togic was checked cut st the rroper time — s0 many

hours wvefore reentry.

el
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14,19 EMS
Wo checked DMS.  You rar twe test patierns in ore flIght.,
1L.20 Friry Corrider Check
Ar onlry corrider check was made.
1b.2i Final Stowage

I'ina’l stowage was deone. As a rmatier ol facl, i ycou Xeep a
¢lean spacecrsalt, you den't have much stowage to do anynow.
- ey Tr . - -
4.7 Eystems Verificstion

Gyztems verification was per the check .ist arng flight plan.

14,23 Tinal Fntry Preparsiions

¥inal entry proepars were per the checx I1ist arnd flight plan.

I think you might ccmment that it's really an easy, relaxeld,
glow, metrodizal time line to follow. We had enougn time in
reentry to vlay chess. It's really well organized, ard therc's

no parsicular troblem with It au all ithal I can see.
4,24 SP3 LXCRBIT BURE

Kurper 2L is not pertinent tecause that's Earth criit,
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14,25 CM/SM SEPARATION

The CM/SM SEP went on time — 1% minutes before entry.
14,26  ENTRY INTERFACE

Entry interface was on time.

Let's discuss the horizon check at the 267-degree pitch atti-
tude, and the time, and so forth. It was dark and I never was
certaln that there was a horizon out there. I felt that there
was cone out there and that it really didn't make any differ-
ence. We had already checked the alignment. We were satisfied
with the TMU. We had a boresight star. We had a sextant star
chéck. We knew where we were, and the DAF was working properly.
We were confident the whole time, and T didn't care whether T

made that check or not.

We ocught to change the rule, becuause we actuzlly violated the

rule.

Well, we actually picked up the horizon check later on during
the entry. That's that warm feeling once again — that you
don't rely on anything and that you've got to look at the hori-
zon to make sure you're pointed in the right direction. You
don't do that when you're going te dao 1,0L. You can't sce the

horizon on the Earth or the Moon, so there you go. I wasn't
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CORDCH concerned soout that, even though the horizon wasn't verified.
(comt'n)
We picked it up later ir plenty of tire before we got %o entry
interface where it became daylight. I was acluslly tracking
Lhe T22 or the HOUN 22 needles. Zhe Moon was cul there, and it
wernl through Lhe herizon. You'lwve got the chart of the Farth
Forizon angles versus time from cnlry irnterface and you cuarn

check that any time pricr to entry interface. 1t's a nothing

checr, and you car eitner do it ¢r not da 15, T could care

less.
BnAK Did you sy we did see it later?
GURDOY - saouls say we saw 1L laber. 0n yes., We didn's ge=t it at

that time, but we plcked 14 up zbout 9 minutes later,
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15.0 EIJTRY
15.1 Entry Parameters

The reertry paremeters were exactly as given tc us. I thirk we
kit our clock time right on the money, except drogue time. And
that's got 4o be very hard to hit, because that depends on an

absolutely rominal thing.
15.2 Communications Blackout

Communications blackout came on time. As a matter of fact, I
gave tkem a call afier we were supposed tc have ended blackout

and had Houston loud and clear.
13.3 Icnizevion
Zonization came when it was suprosed to.
We photograrhed that.

15.4 Control Mode{s}

A1l those were done accerdirg o the checklist. Dick flew it

in MINIMJM IMPULSE,

Well, maybe. I may nave deviated here. ZI'lX just make a com-
ment. Once the service module was separated, I went to SCS

MIKIMUM IMPULSE and flew the cormand medule tack in-plane and

* A A |
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tracked the NOUW 22 needles all the way down teo 152 degrees in
MYV THPULEY.,  Oreoe we woere satis?led evervihirg was okay
and the DAP was operating, 1 Jjust wert Trom ¥MTHTMUM TMPULSL Lo

thke LAP corntrol for reentir

Mzde A1 Bean nervous because vou never had gone tack to RS

RBATE COMMAND. 3But that's goed that he was wotening us.
15.5 Visual Signtings ard Oscillations

We had a courle cf Tantastic vigual sightings con reentry., Meoorn-
get for example, that reslly was avpectacular. It's too tad we
didn't nave a camera to photograpn thal. It was a full Moon;
ard it was ecxactly aligned in the yaw plare behind us. Just

watehing that thing settle henind a teaur ful, 11t dayviight

Ferizen, with cliouds avove the Pacific, was tvhernominal.

S]

Gseillations. I thought, bey, the zpacecraft was sctezdy as a
rcck. It's just 1ike the sirulator. I fcund that nzrd to be-

lieve snd even made The comment wanted Lo see whether She

gpacecral’t was that steady and stab e durlag reentry,
Tt oreally is,

And 1T was jusl 1ike the =zirmulstor. You get n the transcnio
repion, arnd 17 you get it to oscillate A little bit, you soto

some more Z05 firing.
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15.6 DROGUE CHUTE DEPLOYMENT

Drogue chute deployment was gquite late.

We had 8:04 as the drogue deployment time; and T think it was
8:24, because I was counting it off to you and Al thought I was
counting altitude, but I was counting clock time to get a hack

on how late it really was.

They didn't hit that time very well.

15.7 MATY CHUTE DEPLOYMENT

Main chute deployment was as advertised.

15.8 Communications and FCS

COMM was good and the ECS was good.
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16,0 LAKDTNG AND RECOVHRY

16.1 TICHOOW ~ THDAOT

We really kit flatter {than a pancake, arnd it was o tremendous
irvact, muca greater than anythirg 1'd experienced in Gemini.
"he 1é-mm camera, whick was on ithe bracket - and we may have
been remiss in this and 1['m noct sure, but it wasn't in the
cnecklian - "nist;éd off and clanxed Al orn Lhe head fto the tune
of six stitcnes. Lt cold-cocked him, which is wiy we were in
slabple TI. Altkough ne doesn't realize it, ke was cut to lunch
“or abcut 5 seconds, Dieck wasg hollerizng for kim to puanck in the
breskers, anad in the reantime, I'd seer this vhing whistle off
cut ol the correr of my eye and he (Bean) was blarkly staring

a% the Instrument nanel., I was coavinced ne was @ead over Liere
in the right seat, but he wasn', and Finally got the nreakers

ir.. By that time, we'd gone stable 17 which was nc big deal.

15.3 Post_anding Checkiis®

-
L

+ wernt throusn <ac

postlarding cliecxlist and upris

ckay.
|

16,4 Temperasure and Humidity

T wnougnt the temveratiure was extremely good I the apacecraflt.
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Juper.
Not Zike Gemini: Zeminl really sct hot 1n there.
It really kept it comfortable.

We mad the normal propellant smells in there Crom when we
started sucking zir back iz the cakin on %he chuites. We'd

heard sbout that and didn't think anything zhout it,
16.% Cormunications

We had good reception on all frecucncios. We nad 6L hours of

battery nower.
16.6 Postlanding ZC5 Syster

We activased the postlanding FCS system per the checklist, and
=zt that veint, that was bad news. Well, I don't know whether

it was vad rows or not. We really didn't need to Tecause the

cabin plenty cocl ard novedy was seaslck, znd rnobody even

got tne szligatest tendercy tc Te seasick, although it was very
rough out there. T would like tc comment that T thinx that haz
T dore inis Zr the Gul® In that rougsn sea, ['d nave gotften sick.

tnink that 10 days of zero z scrt of rumbz you tc wne motion

hardly get

£

sickress, and nore of us cven {elt gueasy. o coul

down irn the LEB withcut feeling queasy irn the Culf egress
= 1 o

L\
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CORRAD exercise, and 7 was hooping all arcound that spacecraft out there
{CORT'D)
in a sea throe Yimes as rough as 1% was in the Gulf, It didn't

bother me at all,
GORDCY Do you think our vestibular response may azve been desensitized?
CONRAT Yes, - really do.

GCRDON For a pericd of time after zerc g, maybe it's ‘ust rnot vicking

up these motions very well.
We ¢lin't take any medication gr anything.

COWNEAD Jo. No mediecation or anything. I could hardly get down ithe

LZB. 7 had tc get rigkt back in thne cocuch again in the Gulf.

GCRDOX et's go back to vertilation. The procedures say, of coursc,
Lo open the 2LV ducts. With <hat rough water out there, when
we Gid, we just took wzter in through Lhe intakes and that fan
Just blew it ‘nto the spacecra™ . After a while, we got tlred

07 getting wet so we ‘ust turrned the FLV duct of . We ‘ust

turned it off, and then when we gol real warm again, T turned
it back on just to let sorme more air in.
COHRAL Jrntil they got Lhe collsr on and that scrt of sitabilized Lhlngs

a little bit.
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Yes. But we did take a cconsiderable amount of weter in tnrough
those ducts, even thoush we were Ian stable T pesition at the

time befcre the collar was on. 2o, we just secoured the Dost-

landing vert.
16.8 Couch Positlion

T +rink for the couch position everyhody went to the 280, whick
was adeguate. T evertually dropped mine o the 270 pesiticen
orce we got the gear ir the spacecraft, and T thirk Dick <id toco.

L1, vou zmet dressed in the couch, right?
Yes.

I got dressed back 1in the couch, too.
Turned cut tc e no trouble =t all,

We had plenty of time. We even gos the medical kit cut and put
a Pand-aid cn Al szc the whole werld wouldr't get upset. 4 far
a8 the inside of the svacecrafs went, we were just waiting for

the recovery peenle.
16,13  RFCOVIRY OXFRATIONS

iy keved the orimary 296 or whatever 14 was

Eoparently somenx
and we were recelving it, but robody was readirng uz on primary

except the dornel. low, T dor's understand thet.

P
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I don't either.

If somebody was keyed, T still don't understand why the Hornet

was the only one that was reading us.

We came up on primary A and B, so we had all our transmitters

and recelivers on,.
Maybe the Hornet was reading us on secondary?
The helicopter could read us.

I'11 comment on all that later. T don't want to put my comments

on the tape, but I'11 comment to you fellows.

Okay, but we had COMM, I mean we heard everybody. Apparently

they couldn't read us, except on the Hornet.

No. Apparently what happened was that Airboss, who was 25 miles
to the south, was the only one that didn't receive you. All the
HELC's heard you. The Hornet heard you on 296.8, His instruc-
ticons are that if he doesn't hear you to tell you to switch over

to secondary; and you switched over to secondary.

We had no anomalies in the spacecraft as far as COMM was

concerned.

The COMM was super.
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We feel the same way. We just played the recovery tapes back,

and I'm zg cenvinced =s you are. Lo problem.

Ckay. “he decortaminstica wrocedures worked as advertised. The

T
[}

gwinrer got the suits and the masxs in to us. We had noc L

»oubkle

vutting them on. It's cne whale of an Improvement over the

B:.G's, and T think caused us no problems whatsoever.

You can scc, and you're not hob.

-

life jacxets. T went along with it, and Jerry Farmack, Z

I have a comrment to make. I am really agains®t inflating these

guess,

didn't belleve us. He had the swirmers nstruected to pull them

on the way ous ilhe decr, and that I ctiect to sirenuousliy.

T

don't wart sore swimmer pulling my life jacket when T'm halfway

ottt the hatech, whichk he 3id, ang it made me mad,
Same thing to rme,

Locx, I know he was only dolng what he was told So dc, and
we've got to setnle with the recovery people. There's ne
wken you've got a healthy crew in that spacecraft, tc put
in tkat dinghy ra®™t with zThose 117e jackets Infllated, and
tad news getting intc that Billy Pugh ret., I argued that

Jerry. T told him T'd go alorng witn iz, vut I'm going to

wiitlh thet: wher I get back. I'm particularly hacxed anout

that

witn
arguae

amving
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SORAT somebody pulling on me. Going out Lhe heten, a gay was hauling
(conz'r)

cr me, and the nexi thing T znew, he inflated my 117e Jacxzet.

I don'l want to say anything to Lher because thev're only acting

urder orders,
16.12 BTOKED GARMENT 0O COVERALLS AYD WASK

TOHRAT Az far as that mask goez, it didn't bother us at all. You can

]

ee well enough. We were, T thirx, in fairly rough waters.
We dicn't have any itrouble getting our masxks wet or arything
because we dldn't krave those =311y 3IG's on, and we weren't

stumblirg 211 over curselves unakle to zee wWhere we were golirng.
16,13 Spacecrart Power Jowr and Procedures

COKRAD We powercd the spaccoraft down per the procodures, and the
swirmer kad a little trouble closing the hstch because tac PIV
verit cover got in the hatch. T tkirk we should medify our check-

Tist tc remcve that PLV cover ceomnleltely and put It on She floor.

GURDCE Mut iv on the floor. That's & good Idea.

CUMRAL The cgress, obtherwise, wags okay.

5 iR |
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16.15 CREW PICKUP

The crew pickup, I think, was exceilent. The helicopter crew
did an outstanding Jjob considering the rough sea state. The
swells were gt lezst 15 feet, not 5, and the waves were a geood

L feet on top of that.

I think one thing they should do is remove that sea anchor they
have hanging down on that line about 10 feet below it, because
it got in the raft. Then when they lifted up Dick Gordon, that
line came whipping out of the raft, and I'd nate to have seen
it i# ne'd getten his arm in it cor leg in it or something like
tkat. t would have really injured us, so my recommendation is
Just to eliminate that completely. We sure didn't use it in

our praciice at alil. We didn't need it.
That's right.

Yes. That sea anchor bulkhead is supposed to be placed in the
net after pickup raft, ard the first guy Jumped into i, about
that time we'd slide on one of those 15-foot swells, and he'd‘
be on his way like hne was catapulted. It had nothing to do

with the winech or the chopper.



17.0  GEOLOGY AND EXPFRIMENT

The topics listed for thig section are nct discussed heresin because

n

Lthey were covered chronologically in section 10 (Zunar Suriace) of <his
volume. IMese tepies will also be discussed ‘n Lhe Followon photogruapale/
seientific debriefing Lhat is punlished separately. Adaitional infor-
mation about these tepies can be found in tne technical air-to-greound

vecice transcription, which contains all the ZWA cconversation zs wel’

gg the informal inflight geological debriefing.
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COMMAND MODULx SYSTEMS OPRRATTIONS

18.1 Guidance and Navigation

_8.1.4 188 KModes

were okay; the only anoralies were during lsuncn,

185 modes

DK
and they have already been discussed
18.1.8B Cptical Subsystems
GORDON I think the cptical subsysien worked well. lhere were 10
I did notice a red spot in the
It wes approximately 12 or 13 degrees

anomalies in i1ts operatiocon.
telescope on the eyeplece.

ap ard sopproximately 5 degrecs to the right. It was a litzie
red caip mark., 1t wes unattached; it didn't totiher anything,
vt 1% was always there.

18.2.C Computer Subsystem

The computer sunsystem worked fine; no comments.

GORDCI
28.1.70 G&Y Controls and Dlspiays
GORICT The G&N conirel and displays gave uz no ancmaties, no problems.
Datsa

18.2.F Procedursl

I tkoughs our nrocedural dets In onboard deocumentation per

GORLON
i R



82 GNP

GORDON  procedurcs, was cxcellent. We never lacked anytning; ian fact,
(CoNT'D)
thero was far more informetion than we over needed, but 1t was

all well written and fairly concise.
16.1.F  CMC/SpPs/TVC

GORDON The CMC/8DS/TVE was in all cases, excert for cne burn, good.
It sclved, and there was nover anry guestion about its capability
<0 Jogegle this burr. Hven durirg the LM burn, we ncticed some-
thing in the lunar crbit plane change number 2; guidance was
gtill good, however, A dutch-rolil-type of osciilaticn was
noticed throughcul the burr. T4 appeared ©o be a ciassical
gircraft-ilype dutch roll or a snaky oseillation, if you want

to call it thal in roll and yaw.
18,2 Stabjlization and Control System

GORDOL °n tne subject of contrel, thrust vector control, zrnd displszys
in loop control furnctlions — these cveatrcl functicns all

worked rcormally, without any mallunction.
18.3 Gervice Propulsion Sysicm

GORDTA “he thrust switches were used on a. . purns, AlL burns werc
started orn banx A, and then followed by bank B approximately
3 tc 4 scconds a®ter ignition. “'hat system worked ckay. Tre

tarust vector uwilgrment wuas always excel.ent In zll starts.

i



GORDSY There weren't any trinm utraenslierts roticed at all. The engine
(COHw'D)

trimred “rom grouna inforwmaticn for all burns. The
DELTA V remaining ccunter and rocker switch all worked salis-
factorily., Tae 2P2 THRUET JIRRCT 04 switch was not used; the
LDIRZCT O putton was not used;, and thae THRUET O button was
nct used, The 575 charnel pressure indicator was goocd; there
y

5 o oselillatlion and tne indicalor worked fine. PUGS was

T

W

Ay

gocd and operatea satlsfactcorily. The onoy comment 1s %o plan
pricr ta the flighu. The PUGE increasc-decreasc switch was

operated in fMall Irncresse throughout the mission.

18,4 Rezcticon lontrel System

SORLCK he service module RIE worked okay. No particular protlems
were noticed in e gaging slde of iLhe system, The provellant
guarlity gege was toc dark., It seermod to stay 100 percens
tarcughout the flight. Ko prcblems were noticed In the command
module RIS.

18.5 Zlectrical Tower Sysiem
18.5.4 Fuel Cells
GORDTH The “uel cells have been tetter. Che only ancmaly we had was

during launch whern appzarent .y o lightning strige «rceaed all

-

throe fuel cells off the wire, discornnected all three fucl



vells from the bus. Their operaticn, however, was good

<hrcughout.,
L&.5.B Batterics

GORION The batteries were zl1l1 okay; Lhey accepted charges resdily,
and we nad no provlem witn them. In fact, we practically ncver

charged BAT C throughout the flight.
18.5.C EBattery Charger

GORDCN  The battery charger worked nominally; there was no oroblem with

it.
18,5.T DT Meniter Sroup
GAboY “re DT moaitor grcouv was okay.
18.5.% AC Monitor Grcup
GCRLTL The AC monitcr grour was okay.
T8.5.r AC Inverters

GCRICL The AC inverters worked okay, ithat is, romirnally thrcughout
the Zlight. We nezver ever ased or ohecked ous nverier

crnter #,

ihiiiiting
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C8L.5.0G 0 Main Sus Tie Switcehes
Jheomairn bus tle switeches worked as advoertised.,
10.5.3d HNonessentisl Bus Switceh

The roressential buzs swi<ch was net used; In fact, a’. non-
essential bus circait breaxers remained cut througncut the

flight.

o)
(%

G&M Power Switon

The G&N zower swliich was nover uscd.

18.5.J CUryogenic Sysuom

In all respocls, the cryogonic avoard Lhe spacecraft

werked nominally. There were no aromalics — there wus an
drkalance one dzsy. The day Al snd Fete were orn tne surflace,

I nad =<¢ turn off keater rumber 2 on aydrogern and oxygen

nurber 1. They rar for most of tne day that way. Thacy becare

balanced again, and I wont buack o AUTSC.  The system werkeo

woll; the grournd did ksve to balance vhem a coupic of finme
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18.6 Envirommental Control System
18.6.4 Oxygen System and Cabin Pressure

The oxygen system and cabin pressure worked well. There ware

no particular problems. The cabin secemed to stabillize at

5.1 psi.
18.6.B Cabin Atmosphere

The cabin atmosphere was okay. On the way out, 1t was clean,
On ihe way back, we got lunar dust in the command module.

The system actually couldn't handle it; the system never did
filter out the dust, and the dust was continuously run through

the system and throughcout the spacecraft without being removed.
18.6.C Water Supply System

The waler supply system was okay, the hydrogen separator
being on the spacecraft. We did use the gas cartridge
separators on bolh the water gun and the food preparation
valve. The one on the food preparation valve didn't seem to

work too well, and it was removed during flight.
We think, though, that we might nct have charged 11t properly.

Well, you can't help but charge it. Every time you use 1it,

you charge il. Water won't come cut of there unless you fill
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ilh , | Lot

Well, I'm talking about the technique we used.
Yes, there is.
The best possible charge.

We never really went back and recharged the thing, but I don't
think any of us felt confident fhat it was really working.

The one on the water gun was nc particular problem to use,
During the last two days of the flight, we remocved both gas
cartridge separators and never noticed any difference in the
performance or couldn't tell any difference between their use
or their nonuse. I suspect it was because the hydrogen separa-
tor was performing satisfactorily in removing most of the gas
from the water, We did get water or gas in the hot water all
the time. However, this is not necessarily a problem. We did
get a little gas in the hot water system, but maybe that was be-
cause we were heating water and forming bubbles in the heating
system. The cold water didn't contain the gas bubbles that the
hot water did. One of the big problems we had with the water -
supply system was the inability tc shut water off readily at
the food preparation station after use. That wvalve seemed to
leak or drip water for 10 to 15 minutes after each use, and we

were continually wiping it up with towels,



18-8

GORDTH

GOHSDCH

18.6.D Water-Glycol Systoenm

Cn the water—glycol system, the mixing valve was publ {a manual,
and the glycol evaporator temperature wus placed at approximate-
ly 55 degrees manualily through panel 382 on the way home because
we were too cold. We used the manual valve to jack up the
temperasure o Iittle bit. The water beilers were zcactivaved
after TLZL, and they wore znever onerated again until Just prior

tc entrv. The crew never verified their function or operzsticn,
excect that It was noted that the primary waser boller was
operating. “he steam pressure increased near 9C degrecs K.

Otrer thar that particulsr fact, the crew rever noticed the water

boiler operation.
18.6.E Sui% Circuit

Tre suit circuit verformed satisfectorily. There was no prob-
lem, The suit circuit was used during launen and undocking
=] £3

prop arnd was nhever used again.

We did, of coursc, use the suit hoses as cur ventilation sys-

3
Lem, ard we put tone screenz over the exhaust hoses, which worked
satlsfacirory. Going cul, they were no pariiczualar probler.

We oleared the screens aprroximately cnzce a day on the exbausy

heses and on the sult circuil retvurn—-valve screen., On the way
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back, with all Tunar dust, this operation was increased to
twice a day for the suit circuit screen and sometimes three
and four Limes a day for the screens on the exhaust hoses,
The screens were always covered with gray lint material that

we never did seem Lo get rid of.
18.6.F Gaging System

The gaging system worked properly. We had two faillures in the
guging system and the environmental control system. The CO,
sensor failed during launch and never worked again. The last

day, the suit pressure gage failed full scale low.

18.6.G Waste Management System (Urine

and Fecal Disposal Problems)

There were no problems other than the pain of using bags to
dispose of the feces. Other than that, the problems have
always been the same with that system. We had the GKFE URA
system In addition to the old Gemini-Lype bags and also the
launch day UCTA's which, of course, were used, At night, we
used the Gemini system. Sometimes, when we didn't want to dump
water during PTC, we actually stored 1t until the next morning
when we did dump it. The GFE URA was used most of the time

during waking hours and flight., It was very convenient to use
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and seered ike a weorthwhile systoem. There 1s cne provlen,

howaver. The URA alwsys contsined urine. The surface tonsion

was sucn Lhat even after you used it, 1% would aave a film cof

arine on the irside of the

cover; Lhe Teflon top seermed to kave

a filrm of uarine on 2t 211 the time asnd in general, ever taougn

it furectioned properly, it
time you used it, you came
We were gererally cleaning
this excoess uarine <hat the

Tre use of the GFE URA was

was a s_oppy talng te nandle,  Dwvery
awsy with urine all over your hands.
up with tne towel arnd wiplng cff

sysser did not scem tc do away with.

easy ard ccrvenient. It was noticed,

however, thal the stream of urine hsza to te dircched parallel

to the honeyccomb to prevent

sulaszniacs. “herc wore no CZ5ES

wnere 1t actually backed up snd overflowed.

We did clog beth of the filters of Lhe urine system, Lld the

first one clog on the way out?

_ thirk the first one went

gey inte lunar crziz.

after four days or scmetime when we

I ihough. il was way cver half the mission.

1% was wnen we got baeck.

That's righu, It hecame clcgged one day after A2 and Pote god

back frem the lanar surface, ard the gecord filter, which nad

: m



GORDCY not been used until ther, was clogged one aay Trom roontry.

foregey -

\bu.'\ll ))
We usod the sysien without the filter for tae last dey. Did
¥ou have z cocmment on wias.e managenocnt?

BEAN I have a comment or that device. 1L would have been a lot
better 11 i% had oeen o littlie bit longer and & Zou thinner.
I noticed when we directed cur ziveam of urine down the center
honeycembs, the urine tended to go right through arng avmp.
You couwld see the hose Jump zs the urine went out, waercas if
yveu'd directed it dewn any of Lhe cther vatks, T had Lhe feeling

tnal the urire was silcking srourd irside Lne device. I thinx

raxirg that change and the one thal Disk mentioned might helin.

I don't krow how you're going to fix it — perhans scme sord

of band Lhat Xeeps Lhe urine that's down In ithe device Frem
Tlowing up tae sides of the devirce and Lkern ontc the ccover
whiere it siticks and mekes ‘1t a Zittle mossy when you take 1t

of' .
CONEAL Break tne surfaco ftension.

BILAY That's right. You need a surface Iensicr breskx right Laere

so the urine dossn't zTernd to gon orn Lae cover.

GURLCH In casce anybodyv'sz wendoriag asbout tacse clogged Fliluers, we
were Talrly free and livera. in our use of “resn watar Lo run

-

through Lhe system. Tt was, we feli, fairly well

_ushed snd
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kept as clean as possible. We were continually purging the
system. In fact, we would use it and leave the valve in the
dump position and generally be reminded that we had done so
because of the 02 high flow light. We were continually getting
those, and it didn't seem to bother the ground. They had com=-
mented on our oxygen usage, and 1t was a little higher than
nominal, I think this is probably the reason for it. We had

always purged that urine system gquite freely and generaglly left

1t on until the 02 high flow light came on.

18.6.H 002 Absorber

The 002 absorbers worked fine. Their usage, change, and account-
abllity were all perfectly normal., We did forget to change
cartridges cne night, and the next morning when a cartridge
change was scheduled, we changed both filters instead of one

so that cartridge 15 had double duty on it and cartridge 17

only had helf a cycle.
18.7 Telecommunications
18.7.4 Monitoring

It was our desire as a crew to leave the monitoring and antenna
selection up to MSFN for real-time control. It was our desire

not to mess with antenna selections or antenna monitoring,

t



Falas .

GCRIDON excopt during certain phasses of operaticns during the waking

(CORT'D;
acurs when wo were te monitor und switcoh wher we leost galn on
any particular anilenra. It really <idn't cause ary provlonms.
There were 2 couple of cazes waere nansuvers uffecting the
antenra switchning were ncot caught right away. There wus a
comrunication drepoul a time or two durirng the [1light, Tut it
never seemed to really cause any problems. We Jjuast felt freer
by Tetting the ground lake carc of that. Al, do you want to
say anrything zboul management of the antennas or ary:thing other

thar what I Just mertioned?
EEAN Ko, You'we already ccvered the problem with high galn,
LE.f. 8 1ndividual Audico Cernter Contreols

GOZO0K  We never had sny problem with the individual audio center con-

trels.  Everything worked okay.
18,7.C  VHF

GORDCH Sur VHIY worked properly throughout the flight, excernl during
the rendezvous. We'wve meriioned in a previcus sec
debrieflag thel during the rendezveus, receplion was very pocr.
Tr. fact, it made ¥YIF almost wrusable Jor commuanicatlon besween

the M and Lhe command moduls during ke rendezvous.  We nad

to repeat, ard szcrmellres The system was ccnapletely less.

+ iy



18.7.D Operation Of S-Band High-Gain Antenna

GORDON  The S-band high-gain antenna was okay. There was never any
problem. It seemed to operate satisfactorily for most modes.
The anomaly in the high-gain antenna, which has already been men-
tioned, in the test we ran during translunar coast will help
clarify some of those problems.’ It seemed that when we'd break
lock, the antenna seemed to lose signal strength and would tend
to hunt when it was in the REACQ narrow band. We had to go to
manual for acguisition on occasion, and then it operated after
acquiring in the AUTO medium mode. The ground has a handle on

this because of the tests we ran during transearth coast,

18.7.E Use of (MC/DSKY To Obtain

Antenna Pointing Angles

GORDON We did this most of the time, and when time permitted, we felt
it was the best way to go rather than have the ground call up
angles all the time. A VERB 6L can be used almost any time
during most of the programs and unless we were particularly
busy or something, we generally used that for high-gain peointing
angles. However, when we were busy, the ground readily came

up with pointing angles for reacquiring when needed,

e



CONRAD My impression was that I spent about an hour one day in the
simulator learning how to run that high-gain antenna. I think
the simulatcor did a very good job of simulating how the high-
gain antenna actually ran in flight. I don't think anybody had
any trouble with it in that the simulator high-gain operation
was excellent., I think we were in good shape to run that equip-

ment., thanks to good tralining.
18.7.F S-Band

GORDON  The S-band was okay. No problem other than those already men-

tioned was noted.
18.7.G Tape Recorders

GORDON  As far as this crew is concerned, tape recorders are probably
one of the weakest areas in the equipment. I don't have a
section for DSE operations. I'm going to use this section to

talk about the Sony tape recorder we carried on board. Okay?

We were very displeased with this. We never used a tape

recorder to record any onboard data throughout the flight. We
used the tape recorder for our own entertainment. We had

several tapes with music that were made persconally for us so

that we could use them during the dull, boring hours during trans-—

lunar coast and transearth coast. We used every single battery
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we had available in the spacecraft for this purpose. We had a
iot of trcuble with the tapes. Several times we had to stop
the recorder and rewind the tape by hand. The batteries were
good, but their lifetime is extremely short, and we felt this
system, although not required, was not the best that could be
utilized in the command module. As a crew, it 1s our recom-
merdation tkat this is a very important matter, znd steps
should be teken to improve these tape recorders., It's sug-
gested that a better tape recorder, not battery operated, be
made available for this purpose. Instead, the recorder should

use 28-volt dc power from the spacecraft.
18.7.H VOX CZircuitry

whenever VOX circultry was used throughout the fiight, it
seemed tc operate satisfactorily. I did notice that the VOX
setting had to be higher with the lightweight headset than with

the COMM carrier, but ihis was no problem to adlust.

18.7.4 DBE Cperation
The DEE operation wag okay, and it was up to the ground to
operate the D8X eguipment most of the time, except whken no
perticular downlink situation was being conducted in the space-
craft such as in SPE engine burn and entry where Al, in accord-

ance with the checklist, used the DSE and select HIGh EIT RATZ
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for recording ourposzes. 'The rest ¢f Lhe time, the ground

controlied the operation of J5Z.
18.8 Mechanical
18.8.4 Yunnel

Jo ccmrents, really. 1t werzed cxeellently, and the equivment
functioned preperly. There was never any problem with the

tunnel eguipment. The preve, drogue, and hateh al1 worked as

they were supnosed te.

-

1've got one comment, ard I'r net sures you cou.d Impraove on i1,
Zveryboay's aware of the water ccllecticon In the turrel alter
LM Jetu. I got guite & shower bath, even though I had spent a
great deal of fime wipirg up the waler ir the tuwinel. T'm rot
sure that you ever get to all the water, but - thougnt that the
fleenex was nct the most satiszfaeleory thing In the world 4o
wige thal tuanel down wita, and I'm not sure thal we shouldn's
provide some kind of rag — I don't know 10 you can de this in
serc g — and a bag that you can tut Sne rag irn and wring it
cut. We necd something to meop out Lhat tumnel wiiln Imsteac of

windirng up with a wot Klecrex.

We nad to wlpe off the main kateh, and then tne glycol tanel

next to the cormander's couch, feft-hund side, caught large

, '
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amounts of water cn 1t during the flight. I think we need to

work up scme means of being zble to mer up water rather than

Just uzing & Kleencx that's orn beoard. I think we used at least

o

a box and a half of Xleenex sponging up water.

16.8.B &Struts

The struts worked cksy. We had no problem with tkem. They
had peer dizcorrnected. The toct ¥-X struts werc beth dis-
connected from the couches orn occasion. There was never any

problem with disconrecting or reengaging the struss. The

locks on the main chutes wore activated during entry, and there

was never any proolem witn them. T guess that tsxes care of

Command Module systems.
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19.0 LUNAR MODULE SYSTEMS OPERATIORS

19.1 Guidance and Navigation
19.1.A P38
19.1.4.1 Inertial

The inertial platfdmn was excellent. We had low drift rates;
we never had any problems with it. We had problems with the
AOT. Alignments went well. The previcusly roted aromaly on the
rendezvous radar, wiich was low transmitber power ouitput, didn't
present a problem. We weren't at maximum ranges, and that's

the only noted anomaly orn the rendezvous radar.
19.1.A.L Landing Radar

The landing radar performed in an outstanding manner. We had
landing rader at 41 000 feet and it worked perfectly. We've
aiready telked about the only noted difference between the
simulator and the landing radar —-- that's the fact that the
velocity rate went‘up shortly after the altitude light, which
i3 not in accordance with the simulator. I'm sure the velocity
updating didn't take plaece until 2000 feet Vi, but the light
went out. This is a slight difference that ought to be cleaned

up in thke simulator.

- »



16.1.4.5 Computer Subsystem

COHNRAL The computer subsyster worked in an outstsnding manner., We
mentioned two uncalled-for alarms which seemed tc be part of
the rrogrsm, asrd they showed up ir tke commsrnd medule also.
8o, I'm sure it's part of the software. The G&N controls and
displays all operated in a normal menner, ard the only noted
aroraly was in landing. The PGHNS display of horizoantal ané
lateral velocity @id not work; and this Time I'm not exsctly
sure why. A2 and I are convinced that we were not cut of con-
figuration switch-wise. T don't know what the problem was there.
As far as the procedural data went, the cheeklists were correct.

The G&N dictionary {what limited use it had) was correct.
19.1.B AGH

BEAT The AGE operated exactly as we hoped 1t weould., The ornly aromaly
T noticed was that several times when we did sr alignment with
PCGHS, we would check it with the FDAT, and it would be exactly
the same. Othker times, maybe it would be 10 nminutes later,
It would be maybe a cuarter of a degree down, so you could
piteh, roll, or yaw arnd the talls would ‘ump. We uscd a con-
firmed alignment, right after that, with a VERR L9 JOUW 2C, and
they wouldn't seem te¢ chenge anything much, so after z while
if they didn't iine up perfectly each time, T dor’t krnow. Al11

A
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BEAN the modes cf operation seemed to work. I just discussed
(CCNT'D)
: initielizaticn. The AGE calibrgtion ard all the rumbers were
well within limits. We then performed part of descent with

the AGS, twice, to see if we could get repeatable data, and

sure encugil, the date were right with It the second tirme.
19.2.3.4 Rendezvous Redar Navigstion

3EAN Ite problem of the AGS ig that it takes toe much manusl work
crn sormebody's part, mainly the IMP's, tc clesc the ravigation
solutions. We did demonstrate, though, that if you dc¢ this
and teke the time to input the rarge and range rate at
either 2- or 3-minute intervals, you car get a gcod solution.
But I don't thirk this is the way you want to have a backun
system in a spacecraft because it takes one man's compliete
ettention to do the job. There are better ways tc do it. One
is the charts; I don't think the charts are what we want for
z later system. We certainly want scme scort of an automatic
mechanicel system that is betier than whet we have on board
new. I recommend using the charts, taxing discrete data poinis,
and then installing the charts manually tc cverate the AGE in
the mode that they rocormmend. We gave the engine/no-cngine
commands to the AGS. We always operated on the PGNE. Uhe .

electronics, the burns vprogramn, the controls, and distlays

all worked exaetly as advertised. We were able to monitor

supmesnannbn
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the DCI wurn, and we also set up the AGS to monitor all the
rendezvous burng., Taey seemed Lo vperform proverly each time.
Juring ascent, I anoticed that the AGE needles were in complete
sgreement with the PGIS, and I had tke freeling if we had to
use the AGS for ascent, it would perform properly. At that
burncut, the residuals were about the same as the PGES during

wurncut,
19.2 Propulsion

The propulsicn system operated as advertised. Tne simulator 1s
an excellent training device. Tt seemed tc me that the engine
came up after start at about the same rate the simulator did,

and it cperated pretty much the same as the simulator.
15.2.A Doescent

The only thing that we noticed that was different was during
descent. We actually got more RCS firirgs tnan the simulator
gives you, but we were prepared for this because Kell hagd
pointed it out. T don't recall the DOT Turn ever firing an
RCE <hruster. It onrobably did, ard we just didn't notice 1t.
The rest of the cperation of the descent ergine was nominal.
The venting of the descent engine was much lixe tnat in the
similator oxcept that the venting tock much longer than it 4id

ir the simalator. 1 don't xnow the exact time that it weuld

;
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be on the tapes becsuse the ground gave us a call. I don't
think it would hurt to modify the simulstor so that it vents at
about the same speed because it looks like that's what we're

going to be deolng now.
16.2.B Ascent

The ascent performed magnificently. There is no sound asso-
ciated with it. As you 1lift off, there is a large bang as you
separate the ascent and the descent stages, and then you just
move rather rapidly as the ascent engine burns. It makes no
noise. The ascent stage does a Duteh roll as it climbs out.

It is not cbjectionable, and it actually feels very good as

you are ascendingf The RCS firing seems to be at about the same
rate that you see in the simulator. There is quite a bit at
first, then you pass through a period where there ign't any as
the c.g. passes near the thrust vector; as it goes back out the
other side, you start seeing more and mcre RCS firing. I think
waiting until 200 ftheé to open the main shutoff valves and
¢lose the ascent interconnects is cutting it a little b»it cloge.
When you're up in that air, you're getting feirly light in that
you are accelerating fairly rapidly, and if I had to do it
again, I think I would recommend that we open the shutoff valves
at about 300 ft/sec to go and close the ascent feeds. You're

not goihg to use much more RCS. You have plenty of it anyway,
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and you wouldn't run into any problems such as getting a sticky
irterccnrect or having scmething else cccur. There just doesn's
seer to be any reason to wait until 200 ft/sec to zo. You have

plenty of RCG.

I feel that I have trapped myself by getting interested ir Al's
problem; but, by the same tcken, the engine redunéancy is such
that if the englre has been burning <hat well for T minutes, I
think you should get the ascent ZINGINE ARM switch off in suf-
ficient time really to monitor shuidown. Tt was rnot apparent
to me in the zimulater that the velhicle was accelerating as
rapidly as it wag; and, for that reason, I got invelved; I did
overburn. That is my Tault, but I feel that anytime you arc
within L00 ft/sec to go, you are weil in arn 3CS capability, and
‘nadvertent shutdown is not going Tto do anything to you. You
could relight the engine for that matter. I have a suspicion
thaf the grourd can check to see that all these relays are
closed and give you a GC. The ground can verify that vou have
normal arming through the normal svstem, which i3 something
that we never thought of; you shculd get thal ascent EIGIND ARM
switch cff along withk the main shuto?f wvalve irn sufficient time
to handle sticky barber vnole indicatiorns or tc psych out =
problen with the ascent feeds or mair szhutcoutz. You should have

sufflicient Sime to get that ZNGINI ARM switcen ofl and get in AUTOS

shutdown.

t
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19.3 Eesacticn Centrol System
19.2.4 Attitude Control Modes

As far as the reaction céntrcl system wert, the attitude contro!
modes, we did no flying in AGE., T didr't feel that it was neces-
sary. It wasn't going to buy us anything on the flight. I felt
that the simulatcr training, flying the LTV, and evervthirg

else gave me sufficient xnowledge of the AGS system. Other than
checking it out to verify that it worked, we never flew in AGH,
and I don't see that that's necessary. 7 used the mest officient
syster that T rad at my means, and I think that iz the way vou

should go.
19.3.E Translation Control

Translatior control was excellent through making burns and
trimmring. It was adéquate staticnkeeping in the little.bit that
I did on the command module after rendezvous with the zsscent
stage. All control modes, ascent and descent stage, I thcocught,

were excellent.
19.4 Eleetrical Power System

The batteries performed just as advertised with the exception
of battery 5, which didn't seem to want to pick up the lead of

the system engineers bus when we put it on the line just before

alliiSbiinituiinie /
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PDI. One other point or the tatteries — we went into the LM
early, powered up, took a loox at the erasable memory, and

gave the dumrp to the grourd so that Wé ccald see 1f there were
any e fects of the lightning strike. As a result, the batteries
were a little bit low when we powered them up 20T day, but it
didn't seer to affect us other thraan that we went tco high taps
almost immediately after switchover from the command module,

The switchover was nominal and everythirng else ahout the elec-
trical power systiem was nominal. The dc mornitor opersted

vroperly as did the ac moritor.
16.4.A.4 DPower Transfer CSW/IM/CSM

The CSM/LM/CSM power transfer was completely nomirnal the three

times thet we did 1it.
19.4.A.5 Abort Stage Configuration

The vatteries operated preoperly. We didn't rotice any ftran-
sients when we deadfeced Lhe descent stage. The six main buses
cperated proverly. The amperage on them was Just about what
we saw in the simrulator. We rnever irew for a mirute that any-

thirg wnusual was teking place on the main buses.

W
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19.4,A.7 Deadfacing

Deadfacing was completely nominal and the only thing we seaw was

the talkback gcing barbher pole.

19.5.3 Explosive Devices

Tre explosive devices, except for one, operated properly. We
checked out both systems — one with deploving the gear and the
cther with activating the RCS — end it locked Zixe both D sys-

tems were operatirg in the proper manner.

19.L,0 Lighting

19.4.C.1 Intericr

The irternal lightirg was satisfactory. Trhe only d4difference
we noticed was the previously reported fret that the switeh con
the upper hatch turns out the flecodlights. When we closed the
upper hatch, it must haye been out of rig. Wher we c¢losed the
upper hatch, after exiting the first time, the interior 1lghkts
did not go out. We eliminated this by pullirg the circuit
breaker on panel 16, With that exception, everyvthing wes

nominal.,
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i9.4,0.2 Exterior Lights

BEAN The exterior lights did nct operate as well &as we had hLoped.
By fhat, I mear the track light operated properly when we
undccked because it was checxed Tty Dick in <he commard module,
and seemed to overate properly during descent; that is, the
part 0f descent during which we had it on. The Zights cperated
partizlly during ascent and the command medule came up, right
after CDI, and asked us if we had our ligk%t on, and if we were
pointing the wreng direction. We tried to verify that the
light was on by looking out the window, but I don't believe
vou can do that. We did ask the people on the ground. Thaey
indicated that the power was nominal for the Zight being on.
We cyeled the light in the circuit bresker, ard it showed that
when we turned twe light on, the indicator light went off. When
wee finally rendezvoused, they indicated that the light was off.
We pulled the cirecuit breaker, I guess. Yor sore reason, that

light had failed right arcund CDE.
19.5 Envirormentsl Control SBystem
153.5.4 Oxygen and Cavin Frossure

DAY Oxygen ard cabin pressure oberated nominally the whole mission.
We didrn't have any trouble during the severel cabin renress-

urizations, depressurizations and repressurizstions that we
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went through. The pressure came out very rapidly, and stebil-
ized. The repressurization portion of the system was nominal
in gll respects. The one cauticn he?e is to be aware of it
when you gswitch from REPéESS, AUTO, to CLOSE and back again.
You're going to get a very loud bang, and you'll want to be
sure to let the crewmen in the comﬁand module know when this is

taking place.

18.5.B The Cabin Atmospheres

Cabin atmosphere from activation planning was excellent., When
we got back inside the first time, in one-sixth g, the at-
mosphere remained that way although we brought in quite a lot
of dust. The s ame with the second time and the cabin Jettison
depressurization. Onece we got into orbit in zero g, there was
a lot of dust and dirt floating around the cabin, and we chose
to remain in our suit loops as much as possible because of all
this dirt, dust, =nd debris that was floating around. When we
finally got beck to the command module and docked with the CSM,
we wanted to figure a way to keep this dust and dirt from
filling the command module, but we weren't really sure how to
do that. I think procedures should be developed so that a
positive flow of air is meintained from the command module to
the LM, not necessérily to keep lunar bugs out of the command

module,'but to keep all this dust and dirt out of the command
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module, We were plagued by it when we finally did get back
irto the command module. Pete and 1 kad to remove our hoses

5o that we could use them for wvacuum cleaners. Irncidentally,
they didn't perform too well., There wasn't enocugh vaeuuwr there.
We had to remove our helmets from our sults, 4o keep our eyes
from burnirg and our roses from inhaling these small particles
fioating arcund; we just left cur helmets sitting or the tops
of our neads. This isn't a very good confipuration to be in,
but we had no other alternatives at the time. T think tkis is
completely unsatisfactory, and there rust be scme way to clean
1o that cabir atmosphere so that you can work in a good, ac-
ceptable environment when you do get bhack to the command module.
Tt's possible that you could get up and deck with the cormand
mecdule before you open the upper hatch, dump the cabin down o
3-1/2 psi, and hope it doesn't blow a lot of the dirt and

debris out of there, and “then slowly fi1X the cabin up in

the command module and that will keep it filled. There

ought to be some way to do this ‘ob.
19.5.C0 Water Supply

Water suprly in the LM was good, cold, arnd adequately supviled

throughout the whole flight.
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19.5. 7 Water Glycol

It proved rominal the whole flight. The ECS, the glycol tem—

pergiures remained normel throughout the flight.
19.5.E BSuit Circuit
The suit circuit was nominal.

This is prcbably the same problem that Feil and Buzz had. I
continually got water in my suit down on the Iunar surface.
This was written up on the Apcllo 11 ancmaly reports as their
not heving their water separstors in the A pcsition. We double
checked the water separators numerous times ard It must have
something to do with the length of the Commander's hose con-
densing water cut in the system because Al never got it. But
when I disconnected my hose several times we got 2 4c 3 ounces
of water ocut my hose., It came out in big bubbles, balls cf
water. And so theré was no doubt that I was getting water 1in
my suit, and I think there's some kind of design deficiency.
We need another moisture trap or scmething in the system be-
cause it's wvery uncomfortable. I got encugh water in the feeil
of my suit so that it wet my feet. I never could drain water
ocut of the hose. I used the recommended procedures passed up
from the ground. I tried toc dralin the hoses and could never

get any water to drain out of them, but then after I ran them

Sttt
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connected to my suit for a while, I started feeling water again,
During the night, I only used the hoses irtermittently to dry
cut my suit from my normel sweat, as I menticned earlier, The
next dey when I hooked up on the hoses preparatory to EVA and
after the EVA at ascent I didn't notice any more water. Some-
where in there,'we got the water out of the gystem and it
stopped doing it. It was only the first day up until our sleep
period on the lunar surface that I had any trouble with water.
But T think that this very definitely is & design deficiency
and not improper operation of the ECS system, as it was cast

off in Apollo 11 and something should be done about it.
19.6 Telecommunications

We nad no difficulty in monitoring the telecommunications.

The S~band angles and the signal strength provided a good index
of what was going on as far as the ground COMM was concerned.
Tre VIAF was completely satisfactory during descent. During
ascert, we've already covered. The operation of the 3-band
kigh gain antenna was nominal. The only thing that T ncticed
that perhaps should be reviewed and modified was wher we were
in the AGS CAL attitude just before we were going to an st-
titude where Dick could track the lardmarks Jjust before undock-
ing for DCI. I had my antenns in AUTO TRACK and when the

thrusters fired, 1t would make it mecve around a good bit and

N



BEAN
{CONT'D)

the opportunity existed there for the antenna to lock on to a
side lobe (whiech it didn't do)}, but it's probsble that you would
want. to go to OMNI there, put the high gain antenna in SLEW and
find the coptimum attitude to prevent straining the antenna drive
during this period. I really didn't see any reason to be in
high gain at that time. The S-band was beautiful the whole
flight, particularly on the lunar surface. It seemed as if
Houston were right there on the edge of the mare with us. It
was fantastic. The VHF was good in descent. We both covered
the VHF during ascent; namely, that it did not work at all.

It sounded as 1f our receiver were being overdriven, similar

to having a transmitter right next to your antenna. It kind

of garbled it and ‘overdrives i1t. In the IM, we tried switching
antennas; we tried adjusting the A and the B squelch at all
possible settings and it never did have any effect at all, We
didn't want to change COMM modes because we wanted VHF ranging
for Dick and we Just kind of muddled through. It was not ac~
ceptable and that's one of the main things of the flight that
should be fixed. The sudio centers operated properly. We had
no problem with them. The flight recorders worked okay. We
operated per the flight plan and, at the end of the EVA's, we
checked to see whether the ground estimated if there was any
recording time left., There was 10 hours total:; and we operated

in g CONTINUQUS mode for descent and then VOX mode during EVA's,
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because the EVA's were rather long. We suspected that the
recorder might run out cof tape bhefore we finished the rendezvous.
Whether it did or not, we don't know. Because the EVA's are go-
ing to get a little longer, there's probably going tc be a desire
to operate the recorders in a different mode during descent and

ascent; otherwise, vyou'rc always going to exceed the capebility

of the recorder.
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20.0 MISCELLANEQUS SYSTEMS, FLIGHT
EQUIPMENT, AND GFE

20.1 Cebin Lighting System and Controls

I pregume this ig for both spacecraft. We found the cabin
lighting adequate in the IM, and as far as I was concerned, I
found the lighting in the command module adeguate. There were
only one or two occasions that I remember that we had to use
the flashlight for something down in the back end of the space-
craft. The lighting wasn't inadequate enough to warrant any

changes, do you think?

Ne, it was perfectly adequate. In fact, 1T liked the lighting
in there, but T have one comment on 1ts use. T noticed that
none of ug used the EL lighting by itself. I think the EL
lighting is a little harsh and we always did subdue it a little
bit. We always used the EL lighting, of course, for the MDC,
but we also used the floodlights in conjunction with it. Tt

tended to soften up the whole panel.

I want to make ancther comment about the EL lighting. When T
set my watches a couple of times at night with all floodlights
out, I noticed that the EL lighting is adequate to read all

that it's illuminating. Unfortunately, it doesn't illuminate
any of the switches, and I would hesitate to ever throw a switfch

in there at night with the EL lighting only. I alwayé wanted
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the flocdlights up encugh so that I could physically see where

the switches were,
20.3 IZvent Timers and Controls

Abcout an hour or two before lifi-off, we noticed the tuning
Tork of the main MDC mission timer in the command module wag
intermittent. Finally, we all concluded that something was
wrong with the timer. Kobody felt thet it was a blg deal,

that it was the timer and rnot the CTU; with that, we launched.
The next thing we noticed about the timer was that we thoughkt
we'd broken 1t., There were two cracks, one in the right corner
and cne in the left corner. In searching our memory, we all
rememberec that there has been 2 history of the faces of these
timers cracking. If I'm not mistaker.,, it was in the LM, though.
I thought it was the [IM missiorn timer tnat cracked, and as a
matter of fact, ours cracked and was replaced in IM-6. Anywsay ,
these timers are all the same, I believe. We had no trouble
with the missicn timer in the IM, and tke mission timer in the
command module continually lost time at a fairly high rzte.
After we'd sleep 8 hours, the timer would bpe off cver 5 minutes.
We never set the timer on the MDC as I remember, and at thle

erd of the flight, it was off 2 or 3 seconds. Thsat clock

Wworded fine.

The event timer in the command module never had a problem. 1t
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worked in an outstanding manner. I've heard that the command
module timers have been great before, and we rever hed any

trouble with that one.

What about after launch when it reset to zero after the first

lightning strike?

¥o, it reset to 23 minutes and 26 seconds or something; how it

got there, I don't know.

Reaily? I thought it went to zerc end stopped.
Ko, It went to 23 minutes and something, and I finally reset

it to zerc.
Oh, okay.

It had some horrendous mumber, like 23, on it. The mission
timer in the IM worked in an cutstanding manner. We never
had any trouble with it at all. We never reset it. Tt worked
fine. It ran alllthe way through landing and all the time we
were on the Iunar surface. It was a good clock. The event
tiﬁer in the IM worked in a fine manner. We never had any

probiems with it either. I think that's about it for clocks.
20.4 Crew Compartment Configuration

As far as the command module crew compartment configuration,

I thought the stowage was outstanding. I can't really think
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CONEAD of any other comments on that, can you? I also thought the
(CONT'D)
stowage in the IM was excellent, All fittings worked correctly;
the only thing I noticed was that Al used to do battle with

the mounting of the 16-mm camera over the window, and I'm not

sure 1f that just wasn't because it was hard to reach.
20.5 Mirrors

CONEAD We never used the mirrors in the IM. In the command meodule,

we used the mirrors for shaving, mairly.
20.6 Clothing and Related Egquipment

CONRAD I'd like to meke several corments on the clothing and related
equipment. First, I understand that people are negotiating
for a single-piece flying sult versus the cone that we have
right now, and I think that's a mistaxe. We found several
different temperature modes, depending on whether we were in
PTC or not. We spent mich of the operation wearing only ocur
two—-piece pants, long underwear, and the outer jacket off.
When you have to go to the john, it seemed a lot easier to get
out of the two-piece cperation. I feel that the two-piece
suit is better, and I think that is the general feeling of all
of us. The two-plece suit affords you the opportunity of
changing your own tempersture a little by being able to take

off your jacket. We operated quite a bit with the Jacket off



CONEAD and the pants on. The pants were handy because of the big
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pockets; we carried a lot of gear in those pockets. The zip-

pers were great; we carried our dosimeters, our tocthbrushes,

cur spoons, and this type of equipment in there.

Now, the cther thing is there's no doubt in my mind that we
ought to do something.about all this electrical mishmash. A
continuous source of irritation to me was the hookup of the
lightweight headset tc the gigantic connector, the stiffness
of the equipment, and the fact that it didn't bend in the
right directions for a normal hockup, even when those electri-

cal connectors were form-fitted.

GORDON I think we need ancother set of inflight coveralls. The one
set, after a few days, gets so clogged with urine and so dirty
that you just hate to put the thing back on. We also need

more towels.

It would be advantageous to include a second set of inflight
coveralls to go along with the second set of constant-wear
garments. It is refreshing tc put on that clean constant-wear
garment. I think we all got into those after the IM rendezvous
was completed and after we had a chance to clean up a little
bit. All of us enjoyed bathing, and we certainly enjoyed

shaving. We each shaved three or four times during the mission.
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grubby enviromment and you can't get clean. In this regerd,
the inadequacy of towels on board the spacecraft was acutely
noted by all crewmembers. In fact, we 4idn't even have encugh
towels for one day. We used the towels for several purposes;
one purpose was to clean up the urine that was always in the
couch areas, on the suits, and on the GFE urine dispenser.

It is our recommendation that at least two towels per day be

afforded each man.

There's no particular problem getiing this on becard for stow-
age. We found that once a day we liked to strip down. We'dqd
strip down completely and use the hot water with those towels
that we &id have on board. We'd completely sponge down and
give ocurselves a bath. I don't thinx enough can be said for
this type of thing and for the way you feel. We wanted to
shave and bathe daily, on a regular basis, but we simply didn't
have the equipment on board to do it. There is noc reason why

this equipment can't be provided.
20.7 BIOMED Harness

CONRAD I had a reaction to the blue Jelly which I'd never had before.
I think everybody had a 1ittle bit of a reaction, which is

kind of unusual., 1 know Dick never reacted before, and I
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didn't. Maybe there was something wrong with that load of

Jelly, for all I know.

I had a very slight reaction or itching ‘on the left axillary

senscr. It really didn't bother me.
20.8 Pressure Garments and Connecting Equipment

Our pressure sults were ckay. As far as I know, all the
connecting equipment was okay. I made one comment zbout my
suit not fitting right, which was my owr fault. I should

kave insisted on fitting it in a ILCG.
20.9 Couches
The couches were good.

Couches were nc particular problem; the mechani=sms al worked
properly, functicned properly. The center couch was lowered,
and the X-X struts were disconnected and connected sgain. Tre

mechanical functiors of the couches all worked satisfzctorily.
20.10 Restraints

A1l restraint systems worked as advertised; there was no pear-
ticular problem with them. In the command module, they were

never ir the way.

B
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20.11 Flight Dats File

GORDON The flight date file was complete,‘more than adeguate. We
all thought that the inflight data file for both vehicles was
in excellent condition, with two exceptions. Those exceptions

were the P30 PAD's and the lunar surface maps.
20.12 Inflight Tool Set

GORDON The inflight tool set wag never used. In fact, it wasn't
even unstowed; I guess it was at one time. We used tool E
all the time., It was the only toel that we really used. Al
used a crescent wrench one time to pry the finger brackets
for the window covers. Those things Just didn't fit at all
in those windows. They were a constant scurce of irritation
every time we put them up or take them down. This has been
a constant gripe for almost every flight we've had in the
cormand module. Those things have been fitted on the ground;
they've been fitted in altitude chambers, and when you get
them in flight, they can hardly be put in place. There must
be something that either changes their configuration, such as
the foam padding behind them or whatever it is, so that we
can barely get those covers on., The ones that were particu-
larly bad were the covers for windows 1 and 5. Other than

that, the inflight tocl set was never used. It was kept in

its stowage place throughout the flight.




2C,13 Data Ccllection

GORDON There was plenty o space to write things. We used the {Zight
plan almost exclusively, as 1t was the bpest place Lo record
datsa that we needed, besides the forms and charts that we had

for tnat specific purpose.
20.1% Thermal Control of Spacecraft

GORDON Thermal control seemed tc be generally ckay. We did notice at
night that it weould cool off, warm up, cool cff, warm up, and so0
forth. 1 guess this was vasically because of the manner in
which we conducted P7C in that there was occasicn where cne
side of the spacecraft would get cold and then warm, We did
notice this very;instant terperature change on our bodily com-
fort as weil., It was no big desal, but it was noticeable. OQur
configuration for sleeping toock care of this problem. We gen-
erally left our clothes on and used the sleeping ovsg. However,
when we powered down the spacecraft, it &id seem to get a little
colder than normal. In conjunction with this, the mecisture
gzoing cut was nc problem at all. The amount of molsture caming
back with the LM off of the nose of the cormand module tunnel

area, tne hatches, and the side walls was considerable.

PRl
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20.15 Camers Eguipment

In most respects, the only thing we can say about the camera
equipment is that it was adequate and excellent. It seemed to
operate properly. None of the camera eguipment in the commend
moduie gave us any problems, with the exception of one magazine,
magazire S, that came apart. It's our recormendation that, once
magazines are loadéd, they should be taped, or at leazst the
locking mechanism on the mapazines be taped, so that they cannot
inadvertently be actuated during flighi, possibly with the loss
of some very expensive pictures. The flight plan had procedures
for photographing the lonization layer and chute depioyment with
the 16-mm DAC in the right-hand rendezvous window. There's
ncthing wrong with thig, of course. ¥We left it up throughout
the entry and landing, and this is where we got into a little
trouble. It actually came off during impact and hit AL over

the right eye. We had loocked at it; questicred it; and without
really thinking too deeply, we decided ithat if it could stand a
reentry, it.could probably stand the impact. It was ocur mis-

take; we should have remcved it,

If anybedy ever has any intention of using that DAC for pictures
durirg rerndezvecus or during high-g loads, reentry, or landing,

they hed best remove it before iouchdown.

]
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The LM camers equipment, 16-mm specifically, did not operate

like it was supposed to. We turned it on prior to descent and
it worked all the way through descenf; I noticed It wag stil_
running after landirng. Tt worked all the “ime we used iv for

Trh
Vil

EVA piletures. Every time I got back in the IM zfifer the T
the camers was still running and had been for 3 or 4 hours,

which is tne normel mede,

The time that it did fail was during laurnch. I turned it con
aporoximately 1-1/2 minutes prior to lift-off. Then, L noticed
approximately 3 minutes éfter lift-off 4hat the camera had guit
rannirg and that the 1ittle tall on the side, irdicatirg Tilm
usage, had hardly moved. 8o, 1 feel pretty sure that we didn'i
get near as many photographs of the lift-off as we wanted. |
tried to start the camera zgain. It stzried, ran for anproxi-
metely 10 seconds, and stcpped again. We breought the camera
back for evaluailon, but 1t doesn't take very much of a failure
rode in one of those cameras to really blow scme very, very zZood
movies that ycua go & long way to get. I think thal's just what

Fappened on the 1ift-off.

We're going to have to do something about those cameras =zo they
work “(CC-percent of the time Instead of almost 100-percent of
the time. On the two TO0-rm cameras, we've alreacy discussed the

fact that the handle on cne of them broke - not actuaslly tie



BEAN handle, but the nut that holds the handle to the camera pretty
(CONT'D)

straignt forward. The thing that worried me most avout the
cameras was that we were getting a lbt of dust on them. I was
afraid we were getting dust on the lens, and we had noe means
whatsoever to clean it off. I think it would be definitely
desirable to have a whiskbroom or the MESA. W? could use the
whiskbroom to dust off the suits, and perhaps the back of the
broom could have something so that you could use to dust off
the lens of the camera. 1 suspect that a2s missions get longer,
we're going to get some pretty good dust coverings on the lens
of the camerag. BSuch a dust covering is going tco degrade the
pnctographs unless we have scme means of cleaning the camera

lens off, which we did not have in this case.
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2..0 VISUAL S5TIGHTINGS

AU, Countdown

“rere were no visuaal sightings during counticwn. We mentiored
the lightning. We alsc mensicnced the water during the count-

dowr: between the EFC and the spacecraft.

£l1.Z2 Powered Flight

Juring the powerced flight, we mentioncd the first ligntnirg

strike. Apparently we didn't see tke second one.

2.3 Earth Crbit

In ¥arth corkit, nothing unusual, nothing in translunar. We want
to talk about The sclar eclipse and the fTact that we all were

caugnt witn our pants dowr. We sheould Lhave had good camera

9]

sotiings ard film avalilsble Por that tecause it was certainly

a spectacular sight.
#1.4%  Transittar and Prans—--arth Zlighs

T feecl very szrengly about this. 1 thirk that someone, thce
crew as machk as anyone, really dreovped the pall on this. We
knew this was gelrg to occur before flight and we merticred it.

Zhe people who zre intercsted In thlz <ype of thirng, if <here

was any initerest in it, were very remiss in not tiamming furlher
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in this particular event. To us, it was one of the most spec-
wacular things we saw throughous the entire flignt. I'm sure
there's obvicusly some scientific value in this type of thing.
However, the reaction ir this regard was virtually nil. ZIn
conJunction with this the response of the people on the ground,
a% the time that we reported th;s, was extremely poor. ZThe
crev was left on their own entirely to come uUp with guesses on
camera settirgs, films, and film speeds. Repeated inquiries to
she ground took a considerable Length of time before any infor-
ration was gotten out of the ground at alli as 4o what type of
film, what exposure, anrd whe:t fime setiings tc use on the

cameras. <% was a very pcorly handled vhencmenon we all knew

abous before flighz.
21.% LlLuner Orbiz

I'm sure ir the scientific debriefing, if there are specific
gquestions we're well prepared to answer them. I don't think
that we saw arnything urusual In Zunar ordit. One thing that 1
noticed, I menticned over the alr aliready, were the black rock
slides and the very white craters only agpearing irn =z specific

area. That's about the only one I can think of,

The only thing I saw was practically nesar the site area, and

it was the cnly vlace on the Moon that I saw anything thazs
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looked like it, was s different color. This was over in the
Sea of Vapors. There, many of the craters appreared tc be black
surface near the rims of the ecraters. Out ia fasi Sea, in
several places, it locked, from a distance, iike a black field
covered with sort of = whifte snow, This was the only place I
saw anyvhing other than the nominel basic, either light tans

or grays or whites, or whatever colcr you want to call the
Moon, dcpending on the 3un argle. The only oovicus difference

in ceolors was the Sez of Vapors and the slides that Pete

pointed cut.

21.5 FUTRY

I <hinx we saw the normal sights on entry, except for the
spectacuiar moonset. It was a full Moon. And we commented on

that.

.7 LANDING AYD SECOVZRY

We saw everything we expected o see on lanaing and recover.
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£2.0 PREMLISS10Y PLANNTNG

The missicn vlan was followed.

72,1 Miszicn Flun

There was never any question spout the misslor zplan.

22,2 Plight Plan

1'd like to comolimeni the flignl planniag people. Wo s2w NG
mistakes In fiighst. Chuex Suough and all his people did an

outstarding job on if.

The Tlight plan is ore cf *the betuer ores I've zeen, asg far us
informetion ir it for Lhe crew. We asked for a lot ol St our-
selves and the flight planning people respended in 2 very unique
and urusual manncr., They were excellent to werk wlitan. Thaey
did ar coubsiwnding job In respcnse to our inguiries and
suegticrs during the 71ight. 1 thought those uwecple cala an

cutstanding jop for us crn this Tlight.
[

2203 Soacceraft Cnamnges And Procedures Charges

There were no lzle spacecraft changes thzst we woren't aware of

ard dian't agree withk. Thre conly onc that I car thiank of is on

an

tne TY carera, and that was a ar

1islic mizstake., WwWe dic do batile

wattle with
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know who they are, to get the TV camera ocut of hock and you
wouldn't let us use it. I think that's partially responsible
for our foul up. We never saw any drawings of that camera, or
had the vaguest idea ol what [t was going to look like. Maybe
we would have picked up this F-stop thing sooner. Let's be

smarter on the next one.

22.4 Mission Rules

No comments on the mission rules. We had our day in court with
everybedy. We all concluded, to our mutual satlsfaction, that

the migssion rules were all right. Everybody was treated fairly
and I'm thinking in terms of the changes to the descent rules

with which we worked.
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23.0 MISSION CONTROL

23,1 GO/NO-GO'S

GO/NO GO'S all came as advertised. They were preplanned and

given on time.
23.2 UPDATES

The same can be said of the updates.
23.3 Consumables

My only comment is that we got several LM RCS consumable up-
dates on the lunar surface; these were really meaningless,

because we weren't using the RCS system.

We didn't get SPS fuel updates because we didn't ask for them,
The one quantity that we asked for was the predicted helium
valueg after the first big burn, the LOI burn. You know
exactly where you are supposed tc stand, because these had
been discussed in advance. The quantity was passed up when
requested. 1 think it was real good. There wasn't any com-
ments on DPS other than which fuel gauge was to be the most
accurate one for descent. That's something we practiced in
SIM's and it came ocut fine. They called low fuel, just as

advertised. I think everything was fine on that.



23.4 Flight Plan Changes

CONRAD There were no “_ight plan caanges before "light that we weren's

aware cof and agreed with; very few changes were nade.

23.5% RKeal-Time Changes

CCKZRAD The real-time charges were very [{ew n fllght arnd were necez-

ATy .

GOSDON I have & commert on Lkhe Clight plan changes. It's always been

my observation that dasily f{light plan updates usually came to
“he crew in the form of questicns and usuazlily tLhese things
were norinally writtern and carried cut In the flight plan.

Tt was our agreemert with the CAPCOMM's and we assured FAC
tkat we wculd krcck off these sc-called chit-chat sessicns in
the morning. I it appeared in the flight plan and it was
nomiral, that's what we wore going wc use and we didn't wart
te hear this information repeated. This suggestion cr rezuest
wag carried oul gquize well by the grourd ard cur Tlight vlzan
updates were those that were sbtscluiely necegsary For the con-

duet cf the Plight. 1 guess that covers the real-time changes.

23.6  COMMUKICATTONG

GURDON We Lalzed aboul communications enough and most of the time the
& ¥

wore excollent.
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In a gereral sitatcoment, 11 was excellent. T don't think we
were wunting in any particulwr area to simalate any particulzar
phase in the misslion that we felt was necessary prior to flight
Lhat the pecrle ir che CMB fidn't come ur with., They =arce
extremely 2ooperative.  They ure capatle ard talented in-
structors, and they arc easy Lo work with. They resvcnded to
our regiests in all caszes. I +thirk the abil ity of the CMT to

Eal
DAY 05

suprcrt lurzr missions of this type ‘s excellent. As
the vigual ‘s concerned, 'Lods excellent. The star tall and
<he MED are gererally good. [ wouald sugpest that there are

twe arezs in the command module sirmu swsor that could be im-
proved. One of these 1z the 222, landmark Lrackirg needs
improvement, and my suggestior is that they takxe the mars <hasl
are nrov.ied to the crew wel. gefore flight of the snecific
Tandmarks that you are golre te bhe working with and rmake

glides of these landmarks. You can use these in <he actual
missicn TIM's so that the B22's yeu are tralning with will ke
exdetly thosze wnicnh you will see in “unar corbit. That aroa
gon straightened out pretsy well farougheut the tradlning cycicy

223 Ta thke only anomualy Tr the OWF that fa constrained zome-—

what in time snd te Tarth radius. Thero is some stighl aromaly
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GORDOL in wasrt you can see, asg far as the herizon-star relationshins

(CONT'D)
are concevred., Ry and large, I puess 1.'s protiy scod.  The
docking was okay. We insisted inat storage =znd configuration
ke up to date early ir the training cycle. Larry Thorpson and
his pecrvle did arn outstanding ‘ob of keepirg the crew statlon
in what we would consider flight con®liguration. Byvai scilisy
of the CME was excellert ir all respecls. There was more OMS
time avzilable than - needed, reguired, cor wanted, The abiliiy
of these peovle te run integrated with the 1ME was outsianding,

and we never missed a single missicn 3IM throughout the train-

‘ng program. It was excellent in all resards.

CONRAD I go alorng with tae CME treinine. ¢ ingtructors ail did an

outstanging ‘ob.

rJ
ol
g
_1
%

CCLRAD Tne same goes Tor the TME. The miszsicn capebility was complete.

far as

1

The visuzl adequacy of the L&A was oulstarding, and as
the MiP's went, forgel it. YThey never worzed, and they arce
el reeded,  [n the decking end? a’theuek | didn't practice
rach deoecking In tne TMZ, it always geemed Lo work &1l right
when you wanted te use it.  "te crew staticn was good and

exactly like IM-€. “rey did a gced job cn the configuration.

The avallability wes outstanding,




CONRAD

CONRAD

CONRAD

CONRAD

SRR 23

2Lh.3 (MS/LMS INTEGRATED STMULATTON

The CMG-IMS integrated simulations, we never dropped a one.

My hat's off to the people who moved the stuff in Houston.

The SIM software went over to Building LS. I was worried about
that. It came back on the line in good shape, and we never

missed a SIM, The same for the simulator people.
2h.4  SIMULATED NETWORK SIMULATIONS

The SIM NET 8IM's, I can conly say that my opinion is still the
same. The more of them you fly, the better the mission; and

we flew plenty.
2h.5 DCPS

The DCPS is a good training device. 8ix to 8 hours, and that's
211 that's necessary. Dick and T used it normallv together,

so that we worked as a team.
24 .6 IMPS

I had no occasion to use the IMPS, although Al did run AGS
rendezvous, and it ran ckay. Due to ocur previcus training
on the D-missicon, we didn't feesl it necessary to run PGNS on

the IMPS.
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oh.7T OMPS
That's the same Teelings Dick and I have on runninrg the CMPE.
ch.8 Centrifuge

I thirk the centrifuge treinire was a good run znd worth the

day we svent in it.

k.9 TDS

As Tar as I am concerned, the 1DS is a waste of time. There's
3

o

nc need for it esnymere, 1 think that 17 you have te dock the
IM yourself vou're 1n sericus trouble and
task. Perbaps arn aour or two Is all that iz needed in =zhe

TOS.
U1 AR Mwaluator ard GAMC FMES

Tre Nerth American evalustor and the GARD MMES are osay for z
dey or twe Lo look a4t burns, LDick Teooked at some reandezveous,

gorme Sracking, ard seme bturn infcrmaticr ezrly in the gare. Al

and 1 walilted until Zate in the game during our software check-
out, then wert up aAnd flew DOT, TIT, ard some ascents on the
MEE, T wanted to see 17 there was sny 4ilference in *the

soltware, the compiter lights, or anything else versus the TME.

Trere were a fow winor points that we vwicked un,
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2h.12 FEgress Training

If I go through that rubber room one more time, I'm going to
go out of my mind. You can forget that one. Once is encugh.
We have more time In the rubber room than we do in anything
elgse. If you have a crew that hasn't been through egress
training, you ought to run them‘through the tank once, and
that's enough. Gulf egress 1s always a good training exercise
Jjust prior to the mission, and T don't disagree with that one.
The mockup egress at the Cape would be a good exercise if we
had decent COMM and it could be run correctly. The COMM is
terrible. The whole thing needs to be updated, and somebody

needs to pay some more attention fo it.
24,13 Spacecraft Fire Training

Spacecraft fire training is worth it one time around. We had

1 hour, and that's plenty.
24,1k Planetarium
We didn't use it because of our D-mission trainine.
oh,15 MIT

The MIT operation, if it is up to speed; thelr simulator star

ball does the job just fine. We held the G&N briefings at the
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CONRAD Cape and they were all right. Lvery cnce in a whi'e, someonc
(comT'>)
would zet off on a long-winded trail Lhat wasn't necessary,

but I think tney are improving sil the time.
2h.16 0 avaTuMB BRTFR TIGH

CCWRAD We held systens triefings to an absclute mirvimum, Again, due
to our U-misszion training, al we wented were tne differences

between LM-3/C5M-104 and 08/LM-6.
24,17 TUNAR SUBFACE THALKING

CONRAD Now we get to Zunar surfzce training. I trained or iLhe
one-s"xth-g pcgo, and 1 trained cne-gizth g in the XKCZ35. T

thought these were excellent ftrairing Zevices for overating

|

rock boxes ard all our equivment one fime around. As far as

0,

one-sixth g goes in the WIF, forget iL. I thirk that's a
waste of time, and it doeszn't do the job. 7T think the WTF's
okay for your zero-g egress braining ard prasitice, arnd that's

e

abouit 217 I'4d do on the WTZ.

BEAL A oceouple of real good things to run througn abous twice and
Towards the end of the mission when vod wart to see what it's
like iz the rcbile pogo which is a very good represeatation cf
walking srcurd on the lurar surface.. The mobile nogo lacks

Z-axis freedom, and that cught te be [ixed vecauge it tends Lo



BEAN either tow you or drag you, and that's unacceptable. Anotiher
[TATAS i sl IR
LCORTL)

drawback of the mobile ncge is it doesn't have any uneven

grouad, andg il's prebly easy to move around on the flat con-
crete. Those two changes ought to be made. The one in lhe
certrifuge i1z quite a bit better. Tr particular, the rig that
yvou get into that supports the Weight of The bzckpack and you
at cre-sixlk z Is better than the mevile pogo. Maybe mobile
rogo cugnt to tske a ook arnd gee if they can adapt it7 The
ground over there at the contrifuge ousht o be changed Lo ke
more reopresentative of the lunar surface. But ‘r either case,
trey are good trzining and T thirk they let you learn ycur
nerrmal pace. I noticed that T got ¢n a nominal walking pace
very rapidly orncs T got on the Moon, T was surnrised how

representative this simalation was.

CORRAD I can'y say enough about the cre—g walkthrougnh suited exercises.
I fecl that the crew, the sult techniziane, =zni the lunar siar-
face operetions group working througn Jee Hoberts and Td Gibson
put togethor an cutstanding training wrogram for us. lhey
spent a JoT of time sulted, =28 weo &34, ard it's o direct con-
tributior to the success on the lurnar surface. Fieid trips
were a pocm. T want fo compliment el Clarton ard his trcops

cn well-organized Tleld frics. T don't thirk thal we wazted any

Lime. I think they learned, and : think weo learned becuuse we



CONRAD insisted on using our normal Tunar suriace tools and not nzke
(CONT'™D)
ther straight geology trips. L think there was a Titlle biz
¢? education on botk parts. | also went to compliment the
Flagstaf? trocps Lhrough Al Chedister and Thor Curlsirom for
all the maps they vut together for us !zte in the game.
hey really came through, and this was real fine. 1 think
cveryboay Lhat's golrg Lo do lunar surface operation needs an
sctual »un on the PLSS in the SESL. I know vou've cleared up
the B-foot chamber business ard you do all thls in the SRGL
now, end I think that's a good refresher for anybody., Tt

gives you = charce Lo exerocise your gear Zn a viouum undey noszt

cerdisions, and I <hink i%'s well worth the execroisc,
S8 COWTINGEUCY FVA TRATHING

CORRAD Contingency EVA trairning, did not use the KC135. We did use
whe WP, winich was satisfactory, and we 418 one-g walxshroughs.
We may not have shown tco muck of this on cur training records,
bul remember, we already had gone througnh this complele exercise

cnece in Jemizsion.
ALIG MOOKUES AXD STOWASHE TRAINING FoUIRMENT

CONRAD I thought our mockups were in excellent skape. The sucrcort
that we znad at the Cape from Fouston and the Tane orn our TM

rockap was cutstanding for Lhs lunar surface operatiors.

.



2X.20 PHOTOGRAPHY AND CAMERA TRAINING FQUIPMENT

CONRAD  We had cameras, and T feel we had the necessary eguipment, We
kad encugh time on that eguipment to taxe it into the simu-
lators and used it 2 iittle ©it plus the lunar surface cpera-—

tions.
24,22  TUKAR SURFACE EXPFRIMENT TRATINING

CONEAD  Lurar surface exXveriments training was satisfactory. The ALEFP
training pazcxage did its lob, and I thirk we learned z great

dea’l from it.
24,22 LUNAR LANDING

COKEAD I can't say encugh for the LITV. T really feel that that was
the real frosting on the caske. Tt made me feel a lot Tetter
flying around up shere on the Mcon., I think the IMS does an
cutstanding ‘o2 ard where it breaks down in the last couple
nundred Teet, the LTV £ills in. It alsc gives you a chance to
fly dynamicazly a vehicle that flies sinilar to the M. I
feel that the night flight up at langley was worihwhile in

the L1EF.
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2lL,23 GFNFRAL SUFTORT

All our gereral supprort procedures, suits, checklists, and
cnboard data went well. I think everybody ¢id his job. T
aiso feel that the new procedures in nsndling the checxlist,
which we endeavored to implement and siick to, worked well,
We had a Tew glitches in the beginning, but I think it's a very
satisfactory procedure. 1T wani to compliment the boys at

the Cape that hanrdled that datz for us, the simulator fellows,

Bob Pierson, Frank Hughes, and Glernn Parker, in particular.
24,2k PLANNING CF TRAINING AND TRAINING PROGRAM

I dor't have anything t¢ say about the planning and trzining;

the flight spesaks for itself.

I think we ocught to get regular 7V to use for all the rest of
the filights with a littie monitcor on it and uge it inside and
out, and I think by deoing so we'll end up controliing the TV

g lot beitter.

Yes. I'm afraid we let that on= slip down the crack.
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25.0 MBDICAL AYD FCOD

25.1 PREFLIGHT
25,1.A Prevenitlve Medical Procedures

Preventive medicire procedures were, as far as we were concerned,

fine when we needed them.
25.1.8 Medical Care

We really didn't need that much medical care, but when we needed

it the doctors were there,
25.1.C Time for Exercise, Rest, and Sleep
We had plenty of time for exercise, res%t, and sleep.
25.1.D Medical Briefing

The medical briefing was oksay.

25.1.E ZEating iabits and fmourt of Food Consumpticon

for ¥-5 + F-0

I don't think any of us cnarged cur normzl habits except we
toock the Dulcolax 3 days before the flight. Everybedy went
for the head the third day oui on the flight and everjbody but

myself went twao more times, right? Both you guys went 2 more

==
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CCNEAD times on the flight on about the 8th and 9th day, was it? T
(CONT'D)
didn't, but it didn't cause me any discomfort and I think that

was adequate.
25.2 Food
25.2.A Appetite and Focd Preference

CONRAD  As for hunger sernsations in flight versus 2 weeks preflight,
there was nothing. I didn't notice anything, did you? As
for differences notable in food taste inflight wversus pre-
flight, L didn't notice anything there. I thought the food
was excellent, and I'm sorry we didn't have the freezer and
the cooker, but the focd that was provided I thought was =
whole order of magnitude better than Gemini food. My food
preferences didn't change particuiarly in flight. [he things
that I didn't like before the flight I didn't likxe during the
flight, and the things I liked before the flight I ate
during the flight. That's just about the size of it. I ate a
lot better than I did on my last 2 flights., I think Dick did

also.
25.2.B Food Preparation and Consurption

GORDON  Yes., I have cne comment about the size of the food porticns.
I think Fete and I ate most of every meal. Al may nct have

eaten gquite as much, but I would certainly think that the size

‘i [
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of the food portions was more than ampie, There was probably
more food taar is required or necessary. There iIs nore food
thar, we had been eating in the MQV znd preflight as well. I
thirg my preference, of course, was in the direction of one
megl. It seemed to me that the 5pq0nfuls where you cculd use
hot water to vrepare the food were probably the bhest type food.
The wet packs, although good and tasty, would be much more
appetizirg if they could bpe warmed up. There's Jjust something
abocut chunks of meat immersed in cold gravy that is not nearly.
as appetizing as it would be if it could be warmed, aithougn it
was edible and tasty. I think all of us stuck real well to the
menu during the first b days when we had total mesls packaged
for each individual. By the time we got around to the pantry,
I'm afraid that we deviated somewhat from the preplanned menu
in that it was scmewhat difficult tc look at the menu and then
seurry around in the pantry for that particular item selected

that day.

Now, wait a minute. BSpeak for yourself. I stuck very close to

my meni.

Well, that very well may be true, Al and I apparently didn't
sticx extremely close tc the menu although we did try. I did
at least try to find the food on the menu and if I didn't, it

really didn't make any difference. I'd leave out one item and

S
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gubstitute other items for the menu. Al apparently deviated
from nis menu quite a bit, and Pete tried to stick extremely
close to his in the pantry, but the first 5 days were very
simple because the entire meal was packaged. I thought the
pantry was a pretty good idea. It allowed us some lgtitude in
the things we liked at the time. The amournt of juices on board
was certainly adeqﬁate. The fruits were extremely well done,
and I think Rita Rapp and her people in CSD did an ocutstanding
Job of meeting our desires. Tood on the whole was excellent.
In fact, I don't think any of us hurt for focd on this trip at

all.

We noted some of the problems with dehydraticn, but I'11 tell
you where the problem came from. I don't think it was that
the food wouldn't rehydrate., The problem wes mainly with the
hot food., When we got & little air in those packages, water.
saturation throughout the food was not good, and you ténded to
get some pockets. I thought food temperature was good on the
hot food. I didn't notice any difference between the command
module and the IM food. Did you, 417 We had wet packs; we also
had spoon packages. The only thing that was missing was the
hot water. I thought the spoonful packages worked extremely
well. We had no trouble with food getting away from us, and I

used the spoon — everybody used the spoon — all the time.
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I thought it was great. I used it in the LM and ir the command

medule and I found it extremely handy.
25.2.C Food Weste Stowage

We had one waste food dump intc the LM, ana the rest of the
foocd garbage went into E3. The last day of the flight, we put
the 3 lagt meals, if I remember right, into the pantry. The
germicidal tablet pouch worked well, We Just kept that

in ¢ne of cur right-hand lower little under-the-eaves shelves
and we'd pull cut the package and pass the tablets around. I
noticed no undesirable odors in the spacecraft. B3 was getiing
a little rank towards the end of the flight, put as long as we
kept 1t shut it was ckay. How, the guantity of food eaten on
the lunar surface varied according to the difference in indi-
viduals. I ate everything in sight, and Al didn't eat quite
as much as 7 did. As a matter of fact, I ate a loct of Al's

food,
Yeg.

i ate the whole ham paste tube and a couple of cother things of
Al's., T really wanted tc keep the old energy level up and T

enloyed the food; I wanted to egt it.
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25.3 Water

We chlorinated at night and.didn't drink after we chlorinated
until the next day, and we never had a bit of chleorine taste

in the water. I thought that was an excellent set of procedures.
We've already griped about the lsakage arcund the hardware,
but that's arother subject. We noticed no icdine taste, or

at least, I didn't in the water in the IM. How aboul you, Al?
The first drink.
First drink?

Very first drink in the LM nad a slight iocdine taste. After

that, it was cold and good the rest of the time.
Didn't notice any other taste in the CM or IM,
Physical Discomfort

We mentioned.gas only in the hot water, I didn't suffer any
physical discomfort from that sort of thing. I don't think
anybody else did. I didrn't notice any intensity of thirst
during the mission, but we all drank hcartily mest of the

time.
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25.L WORK /REST /SLEEP

BEAN When 1 got ready fo go to sleep at night, I never had a bit of
troﬁble going to sleep at all., The only problem was that I'd
wake up In arvocut % hours ard be wide awake. I had & choice
ther of either staying awake for % hours until everybedy else
got up or taking a sleeping pill. 5o T got in the habit of
going te sleep for 5 hours; then I would wake up and take a

sleeping pill and go to sleep for the next 5 hours.

CONRAL  We had more than encugh time for sleep; there's nc doubt about
that. I got over on arn 8-nour rest cycle and I never slept more
than & nocurs thet I remember, except maybe the first night, =nd
I wouid just lie around the last 2 hours. I would sleep the

first 8, and that was iz,

GORDON  Sleep periocd programming was ckay. Sleep is probably an indi-
vidual preference. T definitely hzad a preference for actually
sleeping in the couch. I slept in the couch all but two nights.
These two nights, I slept ir the sleeping bag underneatn the

number 1 couch, the left-hand couch.

But it was always my preference to put the sleeping bag on,
then get in the couch, and tie myseclf in the couch with a
harness. >or some reason, I slept better with the lap belt

and the shoulder harness on, and securely laghed down to the
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couch, rather than free floating or being suspeanded in the
sleep restralnt under the couch. That was just a personal
preference and 1% seemed to work better for me. During sleep
periods, I would wake up maybe two or three times. I would °
lecok around the spacecra®ft and make sure everything was okay
and then really go back to sleep. UYhe sleep period programming
was more than adequate, particularly in translunar coast and
transearth coast. I got extremely tired at the enda of that
first day of lunar orbit activities. That sleep period was
scheduled to be a relatively short one anyway. It necessarily
turned cut toc be sc because at the end cf the day was the 5P5
piane change, lunar orbit plane change number 1 occcurred. 3ut
then I found that I had to do all the housekeeping and presleep
activities by myself, whereas the 3 of us had been able to do
them before and tc celean them up in fairly rapid order. It
took a considerablie length of time to wade fthrougn all that by
myself, and this cut short the sleep period. So I actuslily

was pretty tired in lunar orbit and didn't really catch up
until one day out of lunar orbit on the way back. I don'<
think anybody's performance was affected by fatigue and I'n

not sure that fatigue really came into play. But certainly most
of us in this particular cccupation are used to performing

while we are fatigued.
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25.5 FEXERCISE

GORDOL The £hing we had for exercise, other-than just moving eround
using the struts and the flat areas in the LEB for doing pushups
and armpulls or whatever you wanted to do, is the exergym. We
all used 1t on the way out a couple of times a day for 15 or

20 minutes each session.
CONZAD Al and I used it longer thar that,

GORDON  Maybe a half hour each time, maybe a couple times a day. I
didn't use it at all coming back., Al didn't use it coming back
because the exergym rope was frayed. Pete was using it on the
way back when he noticed that fibers were coming loose. So we

elected not tc use the exerciger at all on the way back.

CONRAD  What the exercise ¢id for us on the way ocut was to prevent us
from getting completely relaxed, Other than the discomfort in
my shoulders which was the result of my suit being too tight,
I rever got stiff during any of the lunar surface cperations
other than my reported finger saoreness. That was mainly from

shoving them intc the gloves for so long.

Al and I took a lock st cur heart rates, and I would exercise
until I was Just getting warm. 1 didn't want to exercise

heavily enough to really perspire up there because I wanted to

U
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keep my clothes as clean as possible. I think we exercised

for pericds longer than a half hcur but at a slow, steady rate,

5.6 INFLIGHT ORAL HYGIENE
I guess everybody used his toothbrush to one degree or ancther.
I didn't use it as much becguse my mouth deesn't get that bpad
in IOO—bercent oxygen. I did use the dental floss. I guess we

all did. We all used the toothpaste.
I liked the toothpaste.

I don't know where the rest of the guys kept their toothbrushes,
but I just put mine back in my pocket after I cleaned it. I

think everybody did.
25.7 BSunglasses

We transferred our sunglasses to our spacecraft uniform. The
funny part about it is I used to use sunglasses all the time

in Gemini. Qrbiting the Earth and locking out at the ground,
I'm used to the changes in color of the ground on the Farth,
from flying and using sunglasses. I never used them in lunar
orbit. I put them on a couple of times, but I didn't like the
color that it made the Mcon. I felt it degraded my observations
of the lunar surface, so I never wore them. I don't think that

any of us felt it was so bright that we needed them. The one

"
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time that I 4did put them on was as I tock my helmet off at one
mile from the command module. Anticipating it being very bright,
I put the sunglasses on and put my helmet back on. I was sorry
that I did that. The command module really wasn't that bright.
That's the only time I used ry sungissses. I think I'm the

ocnly one who used them.
Yes, you were. I kept mine off for the same reason.

That's an individuel preference. I don't recommend putting
them on or taking them off or anything., It's entirely up

%o the indivisusal. I never noticed any trouble seeling instru-
ments inside or cutside the cockpit ir any lighting conditions

in dayiignt.
25,8 Unusual Visual Phenomena

I don't rememuver any unusual cor unexpected visual phencmena or

problems experienced that we haven't already mentioned.

We all did see these corcna discharges; and by paying a little
attention to them, you could pin down that it was happening to
cne eye at a time. The discharges appeared in two manners,

They appeared as elther a bright round flash or a particle
streaking rapidly acreoss your eyeball in a long thin iiluminatea

line. You either got a flash cr a stresk, and I could determine
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whether it was my left eye or my right eye that did it at the
time, Most of the time I did this was during our sleep periods
when we would be lying in our bunks. The next day we would

either discuss it or write it up in the flight plan.

One thing they wented to know was now often and where. I didn't
record where they were because it just seemed like anytime 1n the
dark, 1f you wanted to, you could stay there a little while and
one, two, or three of them would come by. If I was thinking
about watching for them, I would see one every minute cr some—.
what less, One of them would be a flash, and abcut a minute
later there would be a line. It didn't appear tc make any
difference whether we were in lunar corbit, translunar, transearth
or anything else. If you just wanted to look for them, ycu

could see them goling by.

I do remember them the firs®t night out, but I don't remember
them the iast night coming back. Ctherwise, it didn't make
any difference whether we were arcund the Moon or where ﬁe
were. My only impression was that I noticed them more with my

left eye than my right eye.

How, the other phencmenon which we didn't experience on VEF
{and I'11l be darned if I remember any VHF noises) was the

whooshing scund that we had going down. We didn't have it
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CONRAD coming up. It was a steady whooshing sound that wes present
(CONT'D)
cn the front side of the Moon and the back gide of the Moon.

It didn't meke any difference.

GORDON - The only time I heard it at all during the entire flight was

Just prior to LOI on the back side.

CONRAD I don't think it was VHF. It was on S-band; and I think the

other noise was on S-bend, too.

BEAN You don't haeve time to start troubleshooting those things and

to try to figure out where they are.
25.9 MEDICAL XITS

CONRAD We already talked to Dr. Jernigen sbout the aspirin in the
medical kit., The idea they tried was a good ides, but it didn't

work., And what you can do about that I don't know.
BEAK There wasn't any aspirin in the IM vhere it really ought to be.

COKRAD  Yes, I think you ought tc put a bottle of aspirin in the IM

medical kit.
25.10 EQUSEKEEPING

CONRATD Ko new wheels to invent there., Housekeeping is its normal

time~consuming occupation which needs to be done, You can keep.

a neat spacecraft if you Just spend enough time on it.
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25.11 BSHAVING

I think I shaved 4 times or 5 times. I enjoyed it and it made
me feel better. I shaved twice or the way out and three times
on the wey beck, if I remember correctly. I think everybody

else did roughly the same thing.
I think you guys shaved one more time tharn I did.
25.12 Radietion Dosimetry

The personal radiation dosimeters were worn in our flight-suit
pockets at all times. The readings were passed down for the
record. We turned the radiaticn survey meter on once. We had
8 large increase like 30 millirads over the night before and,
arriving on the water, all three showed it. 8o, we must have
passed through something. We took the radiation survey meter
off the wall one time to see if it worked, and it did¢. It
didn't show much of anything. We put it back on the wall, and

that's the last we ever paid any attention to i%t.
25.13 Personal Hygiene

I think the wipes should be higger. I would personally prefer

nore towels and maybe a smidge less tissue.
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I would not decrease the amcunt of tissues. We used quite a
bit of it; and if somebody gets a cold during flight, you're
going to go through that tissue like it was golng out of sityle.
I don't think there is aﬁ oversupply of tissues in there. I%
was a general feeling that twe towels per day is what ought to
ke allowed, and is reguired. Nct only as & urine wipe when

they are dirty, but alsco for rathing and cleaning.

Zt's more like you're going on the toilet. Thnere are sure a
lot of hangups. Eangups all over the place. The potable water
was used for persornal hygiene, ard 7'4 also Zike toc have sone
scap along for perscnal hygiene and just to get clean after
lunar surface o¢peralion — Jjust 4o get the dirt off. That's
ancther reagon we wanted more towels, We all stripped down

all the way eand washed down with the water and our towels

several times duriag the fiight.

I have a comment cn perscral hygiene. Tne orly thing I noticed
on the wheole flight that had any medical symptoms was the fact
that when I got back up to the command module after the LM
operatiorn and tocok my diaper off, I had a pretty gocd rash on
my outtock. I washed it 2 or 3 days and it went away, but it
surely did itech for sbout a half a day. I den't know what 1t

was; L guess it was Jjust the same as a baby's rash.

L
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6.0 MIBCHT TANRKRDIS

COWHAD I nave no gunrrels wish tne medicsi, PAD, cor MEY reguiramonts,
they are satislactory with us. FAD reguirements didn'i oolher
us particulariy., 1 thdink She MQF operaticons nave geore as well
as ¢an be expected Lo keoen us cocped up for b days. I really

dor'lt thina the ¥G¥ ‘s baill for s long-term stay. We bave rno

comnents yeu rogarding 1LHL operstions.



