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1.0 SUITING AND INGRESS

SUITING

As far as I'm concerned, the only comment I had on suiting was
that it seemed to go very smoothly for me, There were no

troubles during the suiting process.
I had no problems whatscever, The suiting went very smoothly.
Nothing at all.

So, everything was apparently functioning all right. Is there
a place later on where we talk about sensors? The problems we

had with sensors?

In the biomed ares.
LIFE SUPPORT EQUIPMENT

I guess thet means the PLVs and ell thet gear. I had no prob-
lems with the PLVs, the water wings, the life rafts. The life
vests all fit all right. The PGA connections and suit circuit
check, as far as I was concerned, went perfectly and right up

until ingress. I experienced no problems at all.

I have no comments at all to make except that it went very

smoothly.
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SHEPARD

ROOSA

I might say that so far as the ingress was concerned, T thought
that the support team did an excellent Job. The Suit Tech-
niecian and also Bruce McCandless inside the spacecraft, All1
of them did extremely well. There were no hitches or anything
of any kind that T could see. The straps - the connections -
were all made properly, and the TCP seemed to be in great
shape. I den't think we have any negative comments in that

section, do we?

No.

MITCHELL I don't.
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2.0 STATUS CHECKS AND COUNTDOWN

Was there any problem with ground communications during

countdown?

The cnly thing I recall was a& slight change in format from
CDDT and the mission sim in the way that we checked with
Houston, which was scmewhat of a surprise. 1 don't recall
the details of exactly the way it changed. It was fairly

inconsequential, but it was & change.

Until leurch dgy, they always went to LMP and then CDR and
then CMP; on launch day, I think they started cut with CMP
first. They changed that order in there. There was a

difference in the wording on that S-band/UHF check. It was

of no conseguence.

Well, that would have been out of the MOCE count. That

wasn't anything to do with the other stuff.
Yes, that's right.

Launch preparation.

You fust mean the actual countdown?

e



MITCHELL Well, I have cne comment there. Just before the EDS checks,
we had & callout from the TCP to use the full name of the SECS
logic breakers. They were confusing to me. As a result of
the terminoclogy, which was unfamiliar to me, instead of putting
those two in, I checked the EDS BAT A and BAT B breaskers.
The only suggestion I have is to recognize the fact - I think
it's probably true of all the switches in the spacecraft during
the countdown - that they are going to use the switch names
exactly as printed on the console and not the familliar names
we use in the CMS with the instructors there. 7That was con-
fusing to me at one point and caused a slight hitch as far as
the EDS checks with the vehicle are concerned. That's the
only thing I can think of that was out of phase as far as the

countdown seguence was concerned,

ROOSA I don't remember anything else, Everything seemed to go well,
The azimuth change went well. The suit loop was nice and
comfortable. It was hotter than during CDDT. The temperature
during CDDT seemed to be 5 or 10 degrees less on the gage than

we had during launch.

MITCHELL T felt a little bit too warm during the countdown. I thought

it was very ccmfortable during CDDT.

G ONFIDENTIAY
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Yes, I think that the suit was definitely warmer; not only

from the physical standpoint of feeling it, but on the gage.
Yes, it was.

It was warmer. As far as I was concerned, it was better; I
froze during CDDT. I don't have any comments on the hold.

We just sat there and waited.
I think I slept through most of it.

I'd just like to make cne comment as far as the condition of
the crew station was ccncerned. The PREP was excellent. Just
looking around, I didn't find any discrepsncies at all in
switch positions or red tags left in the vehicle. Remembering
the general condition of the spacecraft, I think it was ex-

cellent. Did you all notice any problems?
Nothing. Absolutely immaculate.

Not a thing. One thing they did do that I thought was good
and, hopefully, they are squared away now, but during CDDT,
we ended up with the hatch window reasonably - well, I hate
to use the word "dirty" - but it had quite a few particles of

stuff on it. After that, I know they commented to the closeocut

G
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crew about it. During launch, Just before they put on the
BEC, they cleaned the hatch window and it ended up in good

shape,

Distinction of sounds in the launch wvehicles - sequence of
countdown to lift-off;, nothing surprising here as far as T

was concerned.

I think it was less than what I expected. I thought, as we
approached the igniticn sequence, that we'd hear more of the
valves and stuff opening up down there. I didn't hear any-

thing unusual at all.
Just little jiggles.
Yes.

Yes, and again to reiterate on the held which occurred, we
had practiced that someway. We had practiced that during

CDDT.
What? The launch azimuth change?
Yes.

Yes, we did; no, 1t was ir the FRT.

S-CONFIREMLAlg
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FRT, that's right. That had been practiced once before in the
vehicle, and I recommend that you do it again in future

countdowns.

I think so. It's very simple and right out of the checklist.
I think it's a good one to go through in FRT; not for the CMP's
sake so much as for the entire system, for the test conductor,

and everybody to Just to run through it.
Including the Flight Director.
Yes, I think it's a good exercise.

That was the only thing ss far as the hold was concerned. Of
course, we couldn't see what the weather was, end we were
trying to second-guess everybody. But, the hold itself wasn't

bothersome.

No. I didn't notice the rain. Evidently it hed rained and
was raining during the hold or Just before it. I really didn't

notice it at all on the window,

That's right. We never did get any moisture at all on the

window that I could see,

I didn't notice sny moisture on the BPC, on the wvent., You

know, on Apcllo 12, they had trouble with it underneath the

t
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BPC. They had ice; I don't remember any on the windows. BSo,
I guess sny comment on the moisture is all on the positive

side,
Ed, do you have anything more on section 2%

I den't have a thing, Al, You might comment that, as a result
of previous briefings on sounds and sequence of events that
happened in the training, it seemed very natural to go through

this time., There were no surprises.

Well, we've been running over the hold again. I guess thsat
the consensus is, concerning the information passed between
the STC and the LOM, there was never any question in ocur minds
as to what the hold was for and where we stood in the count,
We never felt we were not being informed or were behind the

power curve at all, in that respect.

SCONFIDENT A



3.0 POWERED FLIGHT

SHEPARD I didn't notice too much that was unexpected in the launch
rhase. Of course, most of my attention was on the forward
panel. Maybe Ed had more of a chance to look out the window

and sense vibrations.

5-IC IGNITION

MITCHELL ©n the S5-IC ignition, I don't recall hearing anything until
shortly before lift-off, I felt the vibrations start to in-

crease and the stack start to shake. The noise started just

bhefore 1ift-off.
LIFT-OFF

MITCHELL At lift-off, the vibration of the spacecraft reminded me more
of &g trolley going down a rough track, or an aircraft carrier
catapult launch. But, I was expecting that. In fact, we had
teen briefed on it, and it was no particular surprise. I think
pecple should be aware of what it will feel like, and thsat the
sounds are not particularly significant. I had no trouble
hearing what Al and S5tu were saying or hearing the

communications.
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LAUNCH VEHICLE LIGHTS

The engine lights were exactly as scheduled. The roll program
wgs exactly as expected with the new azimuth. The pitch pro-

gram was exactly as expected.
PITCH AND ROLL PROGRAMS

The DCPS and the CMS provided enough variance in rates for
nominal profile so that the vehicle rates, that we saw during
the launch, were not unexpected at all. As a metter of fact,

it was reassuring to see them.
CABIN PRESSURE EFFECTS

I noticed the cabin pressure starting to drop at about the
50-second mark where it's supposed to. The noise from the
cabin pressure decreasing did not come until a little while
later, and I didn't quite understand‘that. The cabin—pressure.
needle was dropping before I heard the sound. The sound, as
simulated in the CM3S, is precise. TIt's a high-fidelity simula-
tion. The CM simulation of cabin pressure decrease was very

good.

SCONFIDENTIAM
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ENGINE GIMBALING AND RETRC MOTION

MITCHELL I felt no engine gimbaling. The noise d4id build up as we

approached max ¢, but not as much as I expected. I think in
the CM3, we probably are used to heving the scund turned up a
little bit too high, I did not notice nearly as much sound as
we're used to listening to. After max g, it became very gquiet
and very smooth, and all of the vibraetions associsted with the
dynemic range disappesred. From there on, it was a very smcoth
ride. I do not recall feeling any engine gimbaling or retrc

metion whatsoever.
S~IC {INBOARD AND OUTBOARD} ECO

MITCHELL I was able to feel a slight decrease in thrust and a slight
decrease in g-=load from the inboard engine cut-off, but it was
of no particular consegquence. When the outboards cut off, as
we had previously been triefed and as previocus crews had dis-
cussed, there was a sharp unloading. I expected to be thrown
against the instrument psnel, and I had my hands ocut to brace
against it. PBut it was not as much as 1 expected. I do recall
feeling the unlcading reverberate through the spacecraft in
gseveral pulses. I don't recall the frequency of reverberation,
but it felt like it went through the ship, was reflected, came

back through, and back through again. Or perhaps, they were

SO
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distinct pulses. In any event, there were several pulses

associated with the inboard cut off.

Yes. Two or 3 cps, somewhere alcong in there.
Scmewhere in there. Yes.

Is that what you thought?

Yes. I think so.

Or maybe eight or 10 pulses.

Yes. I'd say the S~IC shutdown was a lot less dramatic than

I expected.
Yes. Definitely for me too.
S-IT IGHITION

I don't recall enything signficant about it. In my opinion,

it was smooth. That was & very smooth ride after the ignition.
PROPULSION MIXTURE-RATIO SEIFT

Stu called it, and we heard it and felt it. The shift wes not

as drematic as we had expected.

B-CONFIDENTHAdag
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T thought it was just the opposite, I knew it was coming. I
felt it more than I expected to. It just felt like you cut

in the AB (afterburner) on the stack.

Maybe I was expecting something similar to the bang you've
been meking in the spacecreft and it was disappointing from

that point of view.

Yes. Maybe that was it. I had been simulating that with a
little vocal noise at mixture-ratic shift, but the change in
thrust was very evident. It was like cutting in a smocth

afterburner.
LET AND BPC JETTISON

Wnile the BPC was still on, I was unable to observe any effects
of the staging. Maybe one of you should meke some comments

aebout the visual effects of separation.

You could see when the retro motors fired. You could see them,
When we had stasging, when the retros fired, we got the flash
coming forwaerd. I could see it very distinetly. I also saw

ice. I thought maybe it was part of the separation garbage.

When the escape tower and the BPC Jettisoned, there was guite

a bit of noise and flash associeted with it, &and quite a bit
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of debris thet came off. It was louder and more dramatic than

I expected, but of no particular conseguence.
There wasn't any gquestion about the fact that it went.
It's like all the pyro functions.
All the pyros - that's right.
You know they happen.
8-I1 ECC

I thought the 8-II cut-off was more dramatic than the S-IC.
Maybe that's because I had been thinking about the S5-IC being
the dramatic one and not thinking about the S-II. In any
event, it appeared to me that I noticed the cut-off of the
5=II more. I don't recall there being the unloading and the
pulsing asscciated with the 5-I1 that we had with the S-IC.
Maybe you'd like to meke a comment on that. I Jjust don't

remember it.

I don't remember any pulsing, but you definitely know when it

shut down. I went forward on the straps.
That's right.

And more gso than what I expected.

b-CONFIDENTI AW
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S-I1/S-IVB SEPARATION

MITCEELL There was a great deal of debris, ice, and pyro-function noise
associated with it. It was a very lcud and "messy," separation

in the sense that there was guite & bit of debris thrown

around.

SHEPARD I think that pretty well covers it. As far as the launch
phase is concerned and the vehicle funetions. I don't thirk
there's anything other than what Ed has discussed, the pogo we
get intoc later. So, as far as the vehicle functions are con-
cerned, I didn't notice anything out of the ordinary. As a
matter of fact, I think we've already seid that there really
was nothing that we had not expected. Everything was Just

about as we had been triefed or noticed in the trainers.

COMMUNICATIONS

SHEPARD I had no problem with communications at all. I had both the
volume controls turned up full. I did not have any mclded
earplugs inside the comm carrier, Jjust the regular circular
earplugs. I had no problems with communications from the

moment of ignition, right on through. Any comments?

MITCHELL None whatscever. And I wasn't wearing plugs either.
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I don't think anybody wore the plugs. In fact, I was kind cf
surprised at the communications before Bruce left the space-
craft, He turned my sudio center full up. During the comm
checks with Houston, they didn't sound that loud. I really
expected them to come booming through with the volume all the
way up. They didn't. They came through at a comfortable level.
During the launch, they came through at the same level. Even
with the ocutside noise, it appeared to be Just about the same,
prelaunch and during the noisy part of the boost up before

max g. But it was good solid comm all the way,
CONTROLS AND DISPLAYS

As far as controls end displays are concerned, we've glready
commented about the launch vehicles lights {sep light). Every-
thing worked Just as we expected, As far as the rest of the
controls are concerned, such as the attitudes and rates, here
again, we looked at & number of different type of off-nominal
runs on the DCPS and on the CMS. Everything on both those
vehicles is pretiy well programed. Of course, we had no
engines out. We had no guidance failures. 8o, I can't comment
on that area. But, as far as the nominal displays of rates

and tank pressures were concerned, they were Just sbout as

expected. The guidance came in and locked Just like it was




SHEPARD supposed to., We had the change in the S-II attitudes with

(CONT'D)
center-engine cutoff just like we had expected. All of these,
we were sble to monitor very well on those displays . And, of
course, 3tu was using the DSKY displays to back up a launch
profile. We'll let him comment on those, but from the stand-
peint of the attitude rate and tank pressure displays, all
wvere Yust about as expected. Here again, I think, that the
fidelity of the DCPS and the CMS igs such that making off-

nominal runs and sims, and so on, you're well prepared for

what you'd see on the spacecraft.

MITCHELL I have one comment on the display: +the fuel cells were con-
figured with cells 1 and 2 on bus A and fuel cell 3 on bus B.
In the CMS, it's simulated in such a way that all three fuel
cells are putting out about the same amount of current. In
the vehicle, I noticed that fuel cell 3 was more heavily loaded
by about 4 or S amps than 1 and 2. Because this had been
questioned in the CMS, I was somewhat surprised. And I suggest

that it be looked into.

ROOSA Joe Sunder knows sbout that. He told me to look for it and
that it would be there. I think they're going to have a patch

or something put in that. It worked Just like he said it was

going to.
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Let me Just say one more thing about the lighting for those
controls and displays. We had sll the cockpit lights turned
up; therefore, our light levels and visibility of controls and
displays were Jjust sbout the seme as those in the CMB. Bo,
the fidelity there is also goed. We had no Sun fector to con-

tend with during launch. How about the DSKY?

I had no trouble with the DSKY. I had no trouble following
the profile on it. 1In fact, during most of the launch phase,
I kept thinking I was forgetting scmething, that things were

going so smoothly.

One more corment here because it's applicable here and through-
out the rest of the flight. When we brought the gimbal motors
cn, as we had previously been briefed, the smmeters showed the
presence of the gimbal motor transients far more distinctly
than did the hydrogen end oxygen supply in the fuel cells. And
it was alsc interesting to note that the number 2 gimbal motors
caused & larger transient than did the number 1 gimbal motors
by probably L or 5 amps. The number 2 gimbal motors were very
gsharp and with a large transient. The number 1 was sharp but

with about & S5-amp-less transient.

Number 1 fuel cell on 2's. On one fuel cell on the 2's.

SCOMBDENTIAL 4



MITCHELL Yes. And that is the explansticn for it.
CREW COMFORT THROUGH POWERED FLIGHT

SHEPARD  Qkay. Then, during our lsunch phase, was everybody comfortable?

Did anybody have any problems?
MITCHELL ILone at all.

ROOBA No problems at all, and in reference to throwing the switehes,
going up the line, and working the DSKY, it was no probiem at
any time to do that under the g-load at all. Al and I didn't
have any interference with our suited giloves as far as reaching
over the hand controller. All of the switch throwing and the
freezing of the DSKY to check the prefile went extremely well.
In fact, the g-lcad felt pretty light. I guess, it got to
b g's, but it was certainly no problem at all to the CMP as

far as moving his hands and working in the center seat.

SHEPARD Yes. I think that's generally true. We didn't have too much
interference because we've made quite a few suited launch runs.
Not only in net sims but also on ocur own. So, I think we
worked out the details of working together over there in the

busy corner.
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Yes. I don't think we had any interference and had no trouble
at all reaching any of the switches that we would have had to

get to.
Sc, we had no comfort problems.

CCMMENTS ON POGC

We covered that in the debriefing on the loop, but on the 5-II
stage, we started picking up a slight pogo, and, when I say
slight, I mean that. But it was of an amplitude large encugh
to be definitely felt. When I felt it, I noticed the time
was at 8:40 into the launch. It seemed to steady out at a
rather low amplitude and remain relatively constant right on
up through to the S-I1 burn. Reslly, it was of no particular
concern. I'm sure if somebody checks the voice tapes, it's
on there because we talked about it during the launch and I
called out the time on the tape. It dida't appear to be in-
creasing nor decreasing. It was rather a constant level pogo
of some low megnitude. It wasn't disturbing, but it was

noticeable.

SGOMELERHhAdS
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L.0 EARTH ORBIT AND SYSTEMS CHECKOUT

EVALUATION OF INSERTICN PARAMETERS

All right, there's your launch checklist. You want to read

out the parameters?

We shut off with the DSKY showing 102.9 by 96.1. Then I
think it came back up. We were very cliose to 103 ecircular
on the orbit. BSo we saw that in simulations, tcc - the CMC
being a little off. It started on time., It wesr't & manual

start, but I think that's Jjust within the scatter of the CMC

-and the IJ cecmputation. On going into Earth orbit, it lcoked

like we were pretty much on profile, We had no worries, nc
problems; and we showed a velocity of 25567. I% shut down
right on time, and everythirg looked real gocd to us on board

at the time.

We were standing there, and I was saying, "Ckay, onre more
COMF cycle and it will shut down", and pow! The light came

on just as advertised,
POSTINSERTION SYSTEMS CONFIGURATION AND CHECKS

We had gone through this a number of times suited in the CMS

at the Cape, and I think we felt before launch that we had
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that area pretty well nailed down. We wanted to be sure that
we were able to do it, and I think my feeling's still the
same. I think we had no problems at all. In our postinser-
ticn checklist, we were benefitting from other crews' past
experience in getting that thing pretty well practiced; so we
knew where cverything was. By the way, I think that when
you call out that stowege configuration down there at the
Cape ncw, the CMS is in excellent shape for that. You do
specifically have to call it out because they don't always do
it fer you. When it has been established that's the xind of
stowage configuration you want, all the eguimment is there
and we were able to practice everything with it, iIncluding
the cameras and all the cockpit equipment. I think it went

well., Does anybedy have any comments abcut that?

No. I think it went extremely well. I think the CMP nere

is cut ¢f the couch and is going about retrieving the warious
items. As Al said, we had practiced that encugh so that it
was really no problem. I got it all done and watched tne
sunrises ané sunsets and looked cut the window a good tit of
the time. t was really a no-sweat operation. We were way
ahead of the time line aXl the way thrcugh those irnsertiocn

checklists.
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I guess we ought to read into the record here that you re-
corded parameters that were recorded at that point. On the
SM RCS, we had helium pressures after insertion. These are
parts A, B, C, and D in order: 4190, 4000, 4100, 4100. He-
lium tank temperatures, again in order: 75, T4, 81, and 77;
and the preopellant quantities were all reading 100 percent.
I might add thet I invariably have had a bit of trouble get-
ting through the checklist in the time that is marked here,
HNow I recognize that this is not an in-order sort of check-
list. HNevertheless, getting the tape meter turned on, the
VHF A off, and the simplex and VHF B off, I was 3 minutes and
26 seconds late simply because LOS slipped up on me; and I
didn't realize we were at L0OS. I arrived on that page of
checklist, and it was already LOS; so my suggestion is that
we ought to move that 23 minutes, or these time frames, up a
litfle bit so that you see them earlier as you are scanning
the pages. I was methodically going down through the differ-
ent checklist items; even though I had tried to cue myself to
remember LO3S, I had to jump half a page over to catch that
item. Nevertheless, I was still a page or so away, and it
Just slipped my mind for a couple of minutes; so they probably

lost about 3 minutes of data after LOS bhecause of that.

covullll™
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ORDEAL

All right, no problem with the installation of the ORDEAL.,

It came out Jjust as advertised. We got up tnere - no problemn.
COAS AND HORIZON CHECK

The COAS came off, and the mounting was installed as adver-
tised - no prcblem with those twe items. EStu, how about the

optics covers?

Here are some more parzmeters we ought bte read for the reocord

for the rP3 system. Tne H, guantities were readling 94, 95.
&
Onboard 0, was reading 100 percent, 100 percent, 61 porcent.
[l
The main Tuses were rezading 29.7 and 29.0; the BAL bu=es were
resding 32, 32, 37; and the pyro bals were reading 37-1/2

- - - e - - .. e
and 37-2/2. The SPS monitoring check: oxidizer, 120.9;

fuel, 1C0.L4; withk =zn urbalance of plus 50 pounds.
0PTICS COVER JETTISON (DEBRIS)

L zdlusted Lne ocotics covers on the pad. I shink It was
durlng one of tne fests. It wazr't FRT fDui, anywsy, 1t wens
Juss about fike that. I guess that the Zight transmissicn
vhreugh the telescope was less than [ had expected. I wasn't
darx-adapted, and it i1s hard toc verily immediztely thal Lhe

cover ia of the telescope. It takes you a little bit to
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ROOSA adapt and to make sure that you are seeing the stars. I

(CONT'D)
noticed "Debris" listed here. I saw no debris at all asso-

ciated with the optics cover Jjettiscn. You could hear threm.
I did hear them and was watching the shaft angle and every-

thing wen®t f{ine cr that.
UNSTOWAGE

ROOSA The unstowage went just as the checklist. t was rno protlem
at all to - under the zeroc g, of course, it goes a _ot easier
tkzn it does in the CMS, particularly when you are suited. [
had no troutle getting by the Hycon box and underrealn the
left-hand couch to get out the stowuage bags. Then the un-

stowage went extremely well, and I had a lot cf time.

SERPARD I'd just likc to say that Dell'Ossc did an excellert job with
all of our stowage items. 1 really felt secure in the knowl-
edge that he was there dealing with them. It was a couple
cf weeks befcre launch, T guess. I really feit that we had
everything in gocd shape as far as the stowage In the

cormard medule was concerned.

RCOSA Ray did an cutstanding Jjot on everytning, and ne's really a

giant gmeng the support team as far as T'm concerned. In the
stowage cf tne CME, a lot of the credii has te ge to Ray, alsoa,

because he got the items and came down and verified that they

¥
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were exactly like the spacecraft. He really had us well

prepared all the way through on the stowage items.
Do you think he did an outstanding job?

Absolutely. Man, there's no way you can give Dell'Osso too
much credit. He did a thoroughly good joh. 1 worked with
Ray a lot, and everything that Ray puts his hands on is done

in a superlative fashion.
COMMUNICATIONS
All right, any negative comments on comm?

You know we had cur volume up full for launch, and after we
got in orbit, this degraded the VHF comm until we got our
volumes turned back down. We were overdriving the VHF on our
audio center, and once we got the volume turned back down to

a normal level, the VHF was certainly a lot better.

Yes, that's a good comment. ” The VHF was starting to go fuzzy

there until we got the volume down.

Comm, in my opinicn, was beautiful. Hecause I had the instant
control at my thumbwheels, | didn't have anything else to
worry about as far as comm was concerned, I could play it in

real time to get the best comm. 1 had no problems whatscever,

SCONFB EFians
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TLI PREPARATION

SHEPARD A1l right, TLI prep. We got the updates all right, didn't

we?

MITCHELL Oh yes, we had plenty of time on thet. I don't believe we
read cut the mumbers to anybody on the 5CS attitude refearence
check. For the record, we should read the SCE attitude check.
For the DSKY, the numbers were 180.09, plus 128.00, and
£00.22; for the ascen®t values, we hLad 180.9, 128.8, 339.8,

and that was to null ihe FDAI-1 error reedies.

SHEPAERD Since we're going to talk about it later, we probably cught to
comment here about the extension ¢f the docking probe. Stu

did that, and we noticed no anomalies.

ROCSA The thing went exactly as advertised., We got a flask cof the
barber pole. They went gray and we got the audial cue and
felt the vibration as the probe extended. There's no doubt
but what the probe was extended in ithe proper manner. Every-
thing went just as it should have, and we did feel the prcte

go out.

RCOSA - I never nave understoocd why we do a null bias check on a
venting booster here, but it's in the checklist, and we did

it.
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Was that minus 12.9 that we wrote down there?
Yes, It seemed like it was.

Because 1t got up arocund 21 later.

Yes., That's the DELTA-V test. The DELTA-V test is good to

do here but why we do a null bias when we are under accelera-
tion of the S-IVB I don't know., Maybe they feel it's so slight
that it wouldn't show up, but it did kick the null bias around
a little bit. I don't know if we wrote down that value or

not.

I'd like to make one comment on the checklist here. In the
sims, it seemed like the time between insertion and TLI

was forever and a day, there was more than ample time to do
everything, In fiight, there was ample time to do everything;
however, that time passed very rapidly. We ccmpleted most of
the insertion work well before reaching the West Coast. We
had started the TLI prep over the East Coast. There was not

a greal excess of time to do anything else. I wouldn't advise
other crews to add a lot of cother things into the time line

at that pcint. There was no excess time. It was a comfort-

able time.

Incidentally, there's one blank here that, I guess, would

come under TLI burn: the GET of the TLI burn that was

QONFIDENIHAdeS
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MITCHELL  recorded. If you're going to start talking sbout that,
(CONT'D)
GET was 02:28:L]1 by the onboard clock.

SUBJECTIVE REACTIONS TO WEIGHTLESENESS

SHEPARD We prepared ourgelves as I guess several other crews have in
the past. We went out and flew the T38s far the last time on

Friday.
ROOSA I flew on Saturday morning.
SHEPARD Friday for me, Saturday morning for you.
MITCHELL I flew Friday.

SHEPARD So, within 1 or 2 days of the flight, we conducted high-
performance aercbatics, rolling, upside down and right side
up, and dog fighting in our T-38s. As a result of that and
moving about fairly slowly at the outset, I found that I had
no problems at all in any of these areas of vertlgo, nausea,
or any vestibular disturbances whatsoever. T did feel a little
full in the head, full sinus feeling, but I guess this has to
do with the readjustment of the cardiovascular system and
nothing to do with any of the other sensory perceptors. So,

1 really had no problems adapting to welghtlessness.

SHEPARD Ed, do you want to comment on that?
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I nave rothing tc aéd to what you have said, Al. I might
add that I went out and flew aerobatics a weex or so in
advance of the flight. I did have some sensations because
it had been & long time since I'd done sergbatics and I did
get a little it of vertigo and a little bit of gueasiness,
but I flew sagain and was all right. ©So, I went out and flew
the Friday before the flight., I was all right. I had
absolutely ro sensaticrns whatsoever in zerc g except, as Al
said, & little fullness in the head which persisted tarcugh-

out meost cf the flight.
Stu, did you have any problems?

N¥o. 1 reslly gave myself a workout in the airplane because

I knew I'd be the first one tc be moving arcund, sc I really
worked that airplane over before the fiight. I had no nausea
or anything like that. I did have a feeling right at orkiz
insertion as the g came off, for a few minutes, I felt as if
I were standing on my head. In fact, I think I commented on
this on *he tape. 1 said, "Hey this seems strange. It seems
lixe I'm standing or my head." But then that went away, and
then I got to moving arcund ard everything was fine., If
yeu're leoking feor every little thing out cf the crdinary

here, and I'm not sure whether that was due to the fullness

in my nead or what it was, but it just felt 1like, there for
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& while, you were standing on your head for a few minutes.
But there was certaicly no disorientation or anything like

that connected with it,

I would say that, generally, the concensus is 2 negative

reacticn in that aresa.
ANOMALIES

Because we had no enomalies, there was some pad. If you had

a small problem, it wouwld eat that time up in s hurry.

Tnet faunch checkiist shculd be irn gocd snape. If the crows

practice it, they shouidn't nave any problems.
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5.0 TLI THROUGH S5-1VB CLOSEQUT

TLI BURN
The GET for the TLI burn was 02:28:41 by the onboard clock.

We've already mentioned that, as far as the update, the pads for
the TLI came through in plenty of time. We didn't kLave any
problems in getting our cue cards, getting updated, or anything
else, The pad is right in the launch checxlist, so It's avail-
able, We didn't feel rushed there. I+ was an ofl-ncminal pad
as & result of the delayed lift-off, 1 4dldn't have any sense

of being behind the power curve on that one at all.
They changed your ORDEAL angles by 2-1/2 degrees.

Correct. That is what we practiced before and that wasn't any
gtrain, We've already debriefed on the ORDEAL angles. We
debriefed on that during the inflight debriefing. 8o we will

not discuss those anymore.

I thought the burn went very smoothly. From rmy point of view,
everything looked Just as advertised. The guidance locked
good, and the inertial angles and the ORDEAL angles locked
Just as we had expected them to be. We noticed nothing unus-

ual at all. I thought the burn went great. ©5Stu was monitoring

iy
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it, as we always do, on the DSKY and was ready toc shut it down

if the occasicn arcse, It shut down Just about nominal.

That's right. The difference between what I read and the pad
value was 17 feet, And you let this go a comp cycle and then
freeze it, The inertial angles to the burn were absolutely
on the money. The altitude was running 2 or 3 miles low on
every check. The inertial angles were absolutely right, the
velocities were real good, and the shutdown conditions were
good. Throughout the burn, we were riding a little low on the

altitude. DELTA—VC was a minus 8.8 at the end of the burn,

They had uplinked us before that update, So the CMC should

have been good.
S=-1IVB POGO

30 right up to cut-off on the 5-IVB, we had no surprises. It
was smooth and as steady as can be. We had no notice of any
pogo. 1 commented about a little buzz toward the latter part
of the burn, but nobody else seemed to notice it, It was

pretty cbscure if it was there at all,
It wag there, but it was not pogo.

Yes,

COMBDENTIALS



MITCHELL Na, it's not pogo, just a buzz,
ROOCSA Yes, T think we told them about that during real time,
SHEPARD  There was nothing unusual about the S~IVB maneuvers.
ROOSA It was just as advertised.

SEPARATICN FRCM SLA
SHEPARD We went right down the checklist for separaticn.
ROOSA Yes.

RODSA The pre~SEP checklist went well. It looked like the
booster was holding the degree and a half dead band, and it

went to the right attitudes.

SHEPARD  The venting was fine at the cut-off. There were no tank pres-

sure problems; everything vented right on down,

RCOSA Once the tanks start venting, they looked gocd. You and 1

switched seats at that point.

DOCKING

ROQSA After we swapped seats, we went on to the checklist and the
transposition and docking cue card which is a very good cue

card, It goes right down the checklist. We went right by
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ROOSA the numbers. We made sure we were going right down the check-

(CoNT'D)
list., We came up to SEP. Like all the other pyrc functions
during the flight, it's the cne thing you can't gimulate, It
is a very definite thing. There is no doubt in your mind that
a function has occurred whenever you hit a switch. We brought
the translation ullage on at 58 on the clock. At zero zero,
we were definitely off of it. The pitcharound went extremely
well. Al and I coordinated on that one real well, VERB 62
needles were indicating & pitchunder so I went to ACCEL COMMAND
per the checklist and pitched her up. The pitch needle went
up, AL did his thing on the DSKY, and we were on our way. At
the end of the pitchup maneuver, we came back around. It was
like the CMS. Sometimes you end up with the COAS boresighted
on the docking target and sometimes you end up just a little
bit off. In this case, we were off slightly. The roll locked
real good, and the COAS lined up just a little to the left of
the docking target., The procedures on the way back in went
well, It loocked like we were headed for a nice smooth docking
when, to our surprise, it didn't turn out that way., We eased
up on the booster. Al could look out through the hatch window,
which I hadn't realized, and get a goocd view of the LM as
ve're coming in on it., 1'd say the first approach was right

at 0,2 ft/sec, and the alinement was real good. We came in




ROOSA and Ed called "contact." Then we fell out of the drogue. My

{CONT'D)
immediate reaction was to give it plus-X and shove it back
into the drogue. It didn't take. My concern was not to waste
any more RCS gas than I had to, so I gave it a 1- to 2-gsecond
burst of plus-X to drive the probe back intc the drogue, We
had contact again and sat there for a second. I eased up on
the THC and we backed out of the drogue again, T came of and
decided to try it again and increase the closing velocity.
This time I'd say we hit right at 1-ft/sec closing velocity.
I did not give it any ullage after contact on this gsne. 1
wanted to see if the faster c¢losing velocity would caleh us,
We hit almost dead center on the drogue, and we diuan't capture,
As I came off the drogue this time, I noticed scratches on the
drogue. I don't think they were ithere after the first cne, vut
I couldn't verify that, T did see them at tnis poini. We
stopped and locked at them and called Houstcn about them. Later,
when Al and Ed were in the LM, I went into the LM ard drew the
scratches to scale. I didn't have a ruler to measure them, I
have a drawing of the scratches on the drogue. Thisg made me
think that the capture latches were locked and that we were
getting these scratches on the drogue but they weren't golng
all the way dowr. to the hole, Later, close examination showed

that we had three deep scratches 120° apart, just lixe the

G



5-6

ROOSA
{(CONT!'D)

MITCHELL

capture latches, only they weren't extending all the way into
the hole, When I ssw this, it appeared to me that the only way
for this to happen was if the capture latches were locked
instead of in the cocked position. We backed off, flew forma-
ticn, and talked with Houston. Houston recommended that we

do another docking and this time give it a sharp plus-X for

3 seconds afiter contact. I ceme in again at what appeared to
be & normal docking. I'd say we were closing around 0,3 ft/sec
on contact, We didn't cepture, I held plus-X for a solid

b seéonds this time Jjust to be sure, We didn't capture again.
We came back off the drogue. It seemed like a considerable
amcunt of time between this attempt and the next one, while
Houston massaged the problem, We were formulating some plans
of our own during this time, After telling Houston what it
looked like, they suggested one more normal decking with a
plus-X. We tried and that didn't work. Then they said to try
another docking, hold plus-X, and RETRACT. We moved in, got

in the drogue, and steadied up. This was very steady. When I
applied plus-X, it would hold just as steady =a a rock. There

were no oscillations when I applied plus-X thrust.

There might have been a first initial slide into the hold, but
it was always Just & bang and a pop back cut. There was never

any wobbling.

CONFIDENTIAL .4
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You Just had impmct and then a rebound.

I was convinced I was hitting it in the hole, I don't know
why she didn't latch., I don't know if anybody knows yet or
not, We talked this over and decided Al wouldn't retract until
T had the plux-X on it and was satisfied with the alinemert,.
Bverything locked good. I held pius-X, and A) hit the RETRACT,
I was concentrating sc hard on making sure the alinement was
good that I didn't see the two vehicles come together. T think
the data show that the capture latches actually moved belore
the bottle fired. I was holding a plus-X, everything was
steady, Al hit the RETRACT switch and then said "It's not
working." There was a considerable period of time between the
time he hit the RETRACT switch and scomething happened. &

can't say whether the vehicles were coming together during that
rericd of time because I was really concentrating or the
alinement. It was our understanding that we were geoing %o
retract the probe and catch along the docking ring. I waznted

to meke sure that I didn't let the alinement get off.

The latches stayed gray long enough for me to make that comment.
I realized that they didn't go barber pole; thern, within a
fraction of a second, they went barber pole and sanortly after

that gray and then we had the ripple-fire hard doci. It was
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obvious that we had a good hard dock. That was L seconds

from the time the switch was thrown.

From the data, the capture latch motor was working. I
thought somehow during that retract cycle the capture latches
went from the lock to the unlock position and that allowed it
to slide into the drogue. From locking at the scratches, T
was under the impression that the latches were locked when we
were trying to dock. I don't even know if this Is possible.

I don't know what they've come up with.

I don't know either, but from being an observer watching them
work at it and observing out the window what was going on, my
impression, independent of theirs, was exactly what they have
said. We came in, hit, and nothing happened. B5tu applied
plux-X thrust, and Al hit the switch and apparently the probes
turned to retract. They called barber pole and, an instant

later, the ripple fire of the hard dock latches.

We did get the hard dock and we were on our way. During the
time that we were talking with Houston, I spent quite a bit of
time stationkeeping with the S-IVB. I tried to use as little
RCS gas as I could because T knew I had hosed away a lot. I
saw venting in the S8-IVB while we were in front of it and that

was a beautiful sight. It was something to behold. We had the

COaiEhiLidanm
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TV on; I don't know how it came through on the TV but it sure
was beautiful. I had the 5-IVB and the IM out my front win-
dow and the Earth out my left-hand window and, by the time we
got docked, we were really hauling the mail. The Earth had
shrunk into a sphere. It was a beautiful sight. The staticon-
keeping was absclutely no preblem and the 8-IVE attitude hold
was magnificent. Through 211 the venting, it held steady as a
rock. The only movement we had was within the dead band of
the vehicles. Once we had the hard dock, we went right inic

the tunnel work.

Yes, we had the light burned odor like everybody else has as
soon as the hatch came out. We went right cn with the checx-
list. The hatch remcval was right on schedule and the ECS

functions likewise,.
I don't know if we wrote that down.

Two out of 12 handles had sprung back from the closed position.
But as far as the bungees were concerned, they were parallel
all the way around. We had definitely made a hard dock on all
12 latches., I think we all agree that it was kind of a ripple-
fire motion. It wasn't 12 at one time. After our hatch re-
moval everything went fine. We got the umbilicals ir and got

ready to 3EP.
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LM THERMAL

CONTROL COATING INSPECTION

There's one item nere — M thermal contrcl coating inspection.

I didn't see anythirg amiss in the LM. Did you sce anything

cut your window?

It loczed great.

211 looked good.

Thne panels locked

We saw no degradat

Zverytning was neei and tidy.

groat.,

icn of the IU therma® tlanzel at any point.

CoM HANDLING CHARACTERISTICS DURING T&D

The fidelity in tr

¢ CM5 is sc cutsiarding that . can't say

enough for it, The T&D was Jjust iixe the CH5. Tho spacecralt

response, the movements, the contrcl, the relative molicn cues

were all zbsolute.

It was beautiful.
model cn this day
2'm not trying so
It's Jjusi that on

I'éd 1lize to see.

v simulated o the nth degree in wne CMS.

The cn.y difference was that we had a bDetter
thar we've had on any of the other dates,
tadmeuth the model in the CMS5 -— It's good.

same days the lighting in there jsn't whul

O ENMTnN
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SUNLIGET AND CSM DOCKING LIGHTE

The attitude for docking was perfect. The Sun was npever &
problem. I never used sunglasses &t any time and never needed
any lights. The only time thet the docking target was in the
shadow was about ithe last foot before ccontact. Even in the
shadow you could see it very easily. The sunlight was abso-
lutely a no-sweat thing. The COAS was z2lways visible. We

didn't need the CSM docking lights.

We skipped that high gain antenna activation. I'd Iike tc
make a comment on that. At this poirt in time, the high gain
antenna was functioning smoothly and without any problems what-

scever in contrast with the later problems we had with it.
EXTRACTION (SPRING EJECTICN)

We had no problems with Hatch Installation.

Pre~SEP and ejection went right down the line. Ed verified
that our important circuit breazkers were closed. The actiual
election is a three-hand maneuver ir which Al and I worked
together. You need to do three things at TO, ard they all
went right on the money. We got the clock started in 5 sec-
onds. The ejection was very rositive. I hit the IM/53-IV3

SEP switch, and then off we came.
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FMS BEHAVIOR DURING TD&E

I did everything by times. I didn't even worry about the EMB
because 1t jumps around sc much during that maneuver that I

set 1t up at a minus 100. I looked at it once during the
pitcharound, and it was somewhere in the ares that you normally
see in the CMS — abcut 99.6. I mever used the EMS for =
DELTA-V counter at alli, If I didn't have it, I wcu.dn't have
missed it, because I strictly used the time and the relative

mction cue.
SOUNDS (SZEP, RCS, RETRACTION, EXTRACTICON)

No urusual sounds were asscciated with the process. We ncticed,

as we sald before, the pyros are positive and very noticeable.
PEOTOGRAPEY OF TDEE

Because we had so much trouble with the decking, I used un
the whole roll of film on the docking and I didn't get any
photography of the ejection. At that time, 1 didn't get cut
another roli of Zilm. We have nc 16-mm film of the ejection.

I don't know how Ed d&id with the Hasselblad.

I goet a few pictures, but it's pretty hard to work a Hassel-
blad arcund that televisicn camera. I deon't think we got very

rmuch.
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The simulator gives you a very positive solencid scund for
RCS and it's not always that true. When you're attached with
the IM, you cen feel it sheske when a thruster fires mcre than
you car hear it, I think you could very easily get an RCS
firing and not hear it. It's not gquite as positive as the

CMS.

MITCHELL Yes.

ATTITUDE CONTROL AND STABILITY DURING SEPARATION AND ESRCTION

RCOBA

SHEPARD

ROCSA

Attitude contrcl was as stable as a rock.
SEPARATION AND EVASIVE MANEUVERS
Separaticn and evasive maneuvers were Sust as advertised.

I was expecting the first view of the S-IVE tc bhe in the hatch
windbw after that evasive maneuver, but the first view was cut
ry rendezvous wirndow. The S8-IVB came up from bpehind the M.

At that point, I have a G to the ground for the yaw mansuver.
I was looking right over the LM guad when they yawed the besass.
It was obvious that it was yawing and ended up almest 90 de-
grees to us. You could see the full side of the 3-IVE and

Just cne spot of the engine bell. You cculd not see the
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vhole engine bell, The yaw maneuver went fine. It ended up

definitely pointed away from us.
5-BAND PERFORMANCE

At that point irn time, the S-band was performing beautifully.

No problems at all.
S-IVE YAW AND EVASIVE MANEUVERS

I talked about the yaw. They gave us a countdowrn when they

were going to do the APS evasive maneuver. The cnly thing cut
of the ordinary I noticed was the venting. It came cut of the
same vent that had teen used when it was right in front of us.

We callec that: They said that was normal.

WORKLOAD AND TIME LIKES

If everything had been nominal, the launch checklist would he
perfectly satisfactory as far as time is concerned. We were
behind the time line, of course, because of the capture latch
problem. I thirk that the checklist 1s in goed shape: We got
everything done right on time. Down on the very bottom of the
nunber 1 window, we did see the 5-1IVB vent, and we tried to

get a picture of it, because it had a good Sun angle. I'm

BT NER E T v
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not sure that we were able t¢ do it, but we dig see it visually.
It's a fantastic sight seeing that stuff venting. That last

dump was reelly spectacular.
It really was,

That last dump is really spectacular. It just fans out. The
Sun was Jjust right, and we tried to get some shots of It., I
don't know whether they came out or not. It's really spectacu-

lar to the eye.

Qur ejection sequence readouts were minus 0.7, G, and O, That

cocurred at 05:L7:14,

How far behind vwere we at that point?
Normal ejection is about 3:55.

We were almost 2 hours behind.

We're almost 2 hours behind at that point as a result of the

capture letch problem.

We were down in RCS ané we had tc work it back ugp.
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6.0 TRANSLUNAR COAST

IMU REALINEMENT AND OPTICS CALIBRATION

After we got rid of the S-IVB, we did a VERB 49 maneuver to
the P52 attitude. At this attitude you couldn' use PLCAPAR
because the second star was cccluded by the LM, This is not
a big problem. It does seem, If you go to the trecuble to go
through a P52 attitude, that you should have cone that is not
ceccluded., I don't need to elaborate anymeore on the optles
with the LM docked. That's been talked about by all the
previous crews. Trying to see anything through the telescope
with the IM docked is very difficult. The sextant works
fabulously and the P52 went fine, We did the gyro torguing
with the PTC REFSMMAT. That occurred with no problems. We
got our PTC REFSMMAT and went into PTC. I've forgotten what

time we did that.

SYSTEMS ANCMALIES

You can mark off systems anomalies throughout the whole flight.
The CSM just purred along like a kitten. We may have had a
little trouble with Myrtle, which we'll talk about later. Up

to this point all the systems were absolutely in the money
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ROCSA with the exception of the probe. Communications was no
(CONT'D)
provlem. The high gain was working like a charm. Wasn't it,

Ed?

MITCHELL Yes, we weren't having any onboard troubles at that point.
Apparently the ground was starting to pick up a few troubles,

but we hadn't seen it yet,

ROOSA By this time, we were running late and they said to go anead
and do the P23s. I had done a lot of work on P?3s. I feltl
I was well trained on them, and the first P?3 went with ro
problems at all. We've had a lot of discussion and many words
and data pricrities on P23s. I +ock a day and went up to
MIT and used their P23 simulator. At the end of tha: dzy,
I wrote a critigue and said this was an absolute waste of
time. Nobody up there knew what was going on. After seeing
the actual horizon, I have to admit that their slide dces
look a good bit like the horizon. I understand that it is
being put in the CMS pretty much the same as they hai up there,
If they do get that in, I thinkx it will be a benefit. You
don't need the scattered light modes they have at MIT. A
good realistic slide would help. T had no trouble at al
picking up what I thought was the horizon. It turned out it

was very close to the preflight loaded value, 7T was

OS@bshiiiinhid ddd



ROGSA consistently slow on my P23s. I knew it was going to be this
(CONT'D)
way. I told pecpie before the fiight. To really get the
substellar point down, it takes longer than shown in the
flight plan. If you're going to shoot four stars and do two

aptics ealibrations, it's going to take you about hour and
15 minutes to 1 hour and a half. This stayed pretty consist-
ent. I did guite a few of them on the way bacx. To shoot
three stars and do the CALs, you shcould allaw akeout 1 hour.
We did the F23 and the next day we canceled the secand one to
save a little RC3 gas. The first one went guite well. That
takes us up to our PTC mode. Mideourse 1 was canceled. Then
we went into the PIC and went inte the tunnel., That was our
order of business, I believe. We're showing the cpening of

tunnel.

SHEPARD Lithium hydroxide canister change was on time. The canistor
change was 13:07. We were an hour behind the time line at that
point, too. The tunnel must have been abtout that time. We're

about an hour down on the time line aprarently =zt this polnt.

ROOSA The next crder of business was to get the vrobe out and take
a lock at it, which we did. As previous crews have commented,
the tunnel work is a 'no-sweat' operation. You're working

with some big volume items, which you move ground slowly and
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get them unwrapped from the 02 hoses. That went pretty well,
We d4id some specific checks on the probe before we removed it.
We got the probe and drogue ocut. We locked it over and cowld
see nething particularly wrong with it. We went through all
the checks on the capture latches. They all worked good.

We put the prove back intc the tunnel in the stowage configura-
tion and felt pretty warm about the prebe at this point. What
was wrong is still a mystery to us, but it checked out real
well, We stowed the probe again as per the decal. The decals,
as on all of the flights, worked fine. They're in the right
Place and they say the right thing. We really didn't do any

television on tnis day, nor really take any pictures.

The P52s during PTC went just as advertised. The optics drive
in the spacecrafi's a little beiier than the CMS5S and used
medium speed. I might as well comment here on the frustrating
thing as far as five zeros and 00CJl, You can work your behind
off and get five zZeros, or you can work your behind off gngd get
00001. I never did psych it out in all the sightings that

I made, You shoot into the Sun and get five zeros, and ycu

shoot into the dark steady as a rock and get a 00001, So, I

refuse to comment on that.

When you want five zeros, just call the CDR %o do it.

Gt
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Thet's right. When you get too frustrated, Al will come down
and give you five zeros. When I started out, I was going to
try to keep a running tally of five zeros versus 00001. I
gave up. I'm not sure how I made out in the overall scheme of

things, but the alinements were a1l right.
We had a good platform though. Man, that PTC!
It was really beautiful.
Beautiful platform.
CM/IM DELTA-P

The first LM DELTA-P resd-outs were not too significant because
ve went into the tunnel pretty soon. The IM was tight, too.

You know that usually held good.
Yes, it was.
It really worked out fine.

ODORS

As far as odors around the probe and drogue, we commented on
that. T guess we're about up to the end of that first day,
aren't we, where we trouble shoot the probe and we're ready

to go to sleep? It was a long day.
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I think so. I don't see anything in the flight plan we
haven't discussed. We did the presleep checklist, and all

that gocd stuff.

RESTING, EATING, COMFORT, HOUSEKEEPING, AND EXERCISE

I guess we've got some comments here. Resting, eating, com-
fort, housekeeping, and exercise, 1 guess everybody can take

a hack at those.

We'lll try to cover that for the whole flight so we won't have
to worry about it again. Food preparation — we won't talk
about that then. As far as the exercise was concerned, we
missed the first day because we were behind in the time line.
I was going to try to get all the exercise pericds. We hit
them all on the way out; other than the first day. Also, I
was going to try to drink a lot of water and eat a lot of
foed, so I wouldn't lose any weight. I think we were able 1o
do that fairly well. We'll save our specific comments on the
food until we get to that section later on. And, T think that
as far as the general housekeeping was concerned, on that first
day we were a little hehind schedule and a little sloppy in
our housekeeping; but we scon caught up on that. That picked
up the second day. As far as resting is concerned, I found

that it was difficult for me the first couple of days to relax,
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(CONT'D)
overdriving influence in Earth's gravity that I generally tried
to hold on too hard during zero g with my legs. I found dur-
ing the first couple of days I was very tired in my back and
leg muscles, as a result of involuntarily hanging on with my
feet, toes, knees, everything else, even when I was resting in
the couch. After the first couple days, T had no real proo-
lems. That did affect the ability tc sleep, however, for the
first couple of nights. After that, I found that I slicpt for
long periods of time. I'd sleep fairly well for a couple of
hours at a time and wake up, readjust, and use panel 251 or
whatever was required over there and then go back to sleep
again, The gleep seemed to be falrly good, and fairly deep
when I was sleeping. But, I never seemed to sleep for more
than & couple of hours at a stretch at any given time, except
the night after TEI we slept pretiy well. Those are my general

comments, about that secticn. Ed, do you want to take over?

MITCHELL Well I'd like to echo Al's comments abcut the tiring in the
legs and back. I noticed this too. I noticed it throughout
the flight, diminishing toward the end. I found the exercise
helped quite a bit. It felt good td rull cn the Exer-Genie,

and stralghten those muscles cut. And I had the feeling, a

subjective thing, kind of like when you get the flu. You know,

Gk
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MITCHELL those muscles feel pulied and achey and kind of tired. It felt
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good to streteh them. As far as sleeping was concerned, I had
the same experience Al did. I could sleep for 2 or 3 hours,
seemingly very well, and then it was in bits and snatches

from then on, &n hour and a haelf or so at a time. Apnd I found
myself feeling rather insecure and not sleeping too well in the
sleep station in the hammock. I wanted something to touch or
hang on to. I found later that I could sleep better strapped
in the couch — more soundly, I felt -— strapped in the couch
than I d4id in the sleep station. Now Stu, I think, is going to
say Jjust the opposite. 8o it apparently varies with the
individual. But I felt that we were getting adeguate rest
throughout the job, but I would like to have had more sleep

to feel really refreshed. Other than that, it was quite com-
fortable. Again, the exercise seemed to do a great deal to

make the comfort a lot better.

We rotated around and took turns on the comm when the three
of us were there. I think I probably slept better with the

comm off than I did with the comm on.

Yes, I don't think it's where you're sleeping, it's having
that comm on that bothers your sleep, whether you're in the

couch or not. As far as resting in the couch, that was a

GRS bk ik
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nangup for me. I guess I laid in the CMS for =so many hours
that whenever I was in that couch, I instinetively wanted tc
try to heold myself in it. The first night I put a lap belt on,
and I didn't rest too well, Finally, I would not put a lap
pelt on or anything, just float avove the couch, close my eyes,
and assume I was hanging up in the tunnel. I found out that

I could rest — %he best place [ found in the spacecraft to
rest was with my feei sticking up in the tunnel and my head
hanging down by the cptics panel. T“hat was the way I felt the
most comfortable. Whenever I was in the couch, I was always
trying to assume a one-g position on the thing, instead cf

Just letting myself relax.

Wnich, I guess, goes to prove that it's very rmuch dependent

upcn the individual, as to how one rests.
Yes.

We're up to about 26 hours in the flight plan: postsleep
checklist and the read-outs of the dosimeters. We had cne
dosimeter that failed. It was Ed's personal dosimeter. We
substituted Stu's, and pressed on. LM/CM DELTA-F at 27 hours

was 0.3,

P23 was canceled.
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No. A few tenths.
A few tenths of a second. What was the pad on that?
The pad's right there.

Burn time was 10 seconds. The DELTA—Tig was 0; burn time

was 10.0, actual burn time; VGX, 71.7; residuals, plus 0.2,

0, minus 0.1; DELTA-VC, minus k.13 fuel, 100.2; oxidizer, 98.9;
unbalance, decrease 300; and pad burn time was 10.3, only

about 0.3 short as near as we could tell on burn time. But

everything went as advertised.

Burn 1 was a rapid kick in the seat of the pants; the SPS kick
felt good. One other comment: my PC taroughout the whole
mission was riding & little lower than what I had seen in the
simulator. Everything else lcoked very gcod, the burn times
and DELTA-Vs went very well, Just the PC seemed to be hanging

right around 100, instead of, like in the LOI burn in the CMS5,

105 or a little over. Other than that, it went extremely well.

It didn't correlate with the burn time heing slightly short.
Anyway, it looked i1ike the residuals were real good and there
were no questions on that burn., You want to cover your dim-

light pnotography?
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I don't nave too much to say about this dark-side photography
except that I was surprised as to the amount of scattered
light in the sextant. I asked about this situaticn, because

T was sure I had the sextant where MCC wanted it; I took the
films Jjust rignt down the checklist. MCC gave two different
attitudes. They had updated to the longitude over 2, a little
different. We took one series there; when I commented on the
scattered light, MCC said to go back and take arother series
on the preflight longitude, so T did. 3Both attitudes locked
1ike they had about the same amount of scattered light in it.
How the film has come out, I don't know. It was a very

simple thing to do. It was a no-sweat coperation. The sextant

Just picked up a lot of the scatiered light,

Then we went back into PTC again at 31:30 with no problems.

We made the crew exercise peried at about 32 hours.

Here also, we used the same_dim-light procedures on trying to
get some pictures of the S-IVB. I questioned the validity of
using those procedures, but that's what MCC wanted, and that's
what we did. It seemed like they should have been shot at

something like one frame/sec if you really wanted to catech it
instead of the one frame at 60 and so forth. But, anyway, it

was something to amuse us and the FDOs I guess; so we took

SOMNDENNI
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several shots of the 5-IVE. I have no confidence at all

that the film will be any good.

We finally completed this S-IVB photography technique at

303,

I think we also tock some at 32:45. We took a couple of

series of these. And then we got ocut the big dycon camera,
unstowing that beauty, installing it and going right down the
decal, and everytning went well, We got the magazine on there,
it checked out Jjust as per ithe checklist. Tt was & no-sweal
operation. We changed the magazines, and we were ail set for

the low altitude pass at Descartes.

All right, canister change at 38:20. 1M/CM DELTA-P was 0.8 at
38 hours and 30 minutes. I have a comment that ail of us

dozed a little bit around 38 hours., Not simultaneously.

Were you noticing all these five zeros on these P52s going

tnrough about here?

Yes. I noticed a few of those. I didn't realize you had

that many, Stu.

We went tc sleep that night.
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That takes us into the following day, 51 hours: the postsleep
checklist and the updates. Everything went on schedule as far
as the time line was concerned. At no time did we use any
of the medication in the medical kit. Ed and I used nosedrops
a couple of times to clear up the stuffy feeling, but at no

time did we use any cof the medication.

My head cleared up pretty well after the first day or a few
hours, whatever time it was, and stayed relatively clear until
Just before entry. I thought I would use some of the nosedrogps
and I.did. I was sure glad I hadn't used them before because
once was enough. T didn't like those beauties., They made my
eyes smart and everything else. After the original stuffiness,
my congesticn went down, and my head felt good the rest of the

time. I sure didn't like those nosedrops.

All right. We went through the bistatic radar check. We
didn't have anything to do with that except throw a few
switches., We did that. There's another five zeros there.

Is that the one I did?
Well, that's your writing.

We Just came upon a note in the flight plan. At 5S4 hours,
we had Tephem update and we loaded it like everyboedy told us

to. When we read it out and it wasn't the same thing, we had
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some conversation about that with the ground. They said it
was fine, but I must admit that 1t was a surprise to us
because we never had seen that before in any of the sims. We
Just wanted to bring that to everybody's attention, but I

think it ought to be the same.

It surely should. They came up with a good explanation —
that if you are a fast man on the octal slide rule, you can
add up all those numbers and they will come out to be the
same total value, but that's not the way to do business. The
pad value and what's in the CMC ought to be exactly the same,
and none of this Mickey Mouse even though it adds to the same

amount.

Enough said about Tephem' We had simulations on that and we

had not come across this problem. Hopefully, if we have any

more T updates, the pad will lock like the CMC wvalue.

ephem

Other than that, Te went well and it surely helped me out

phem
in lunar orbit — not having to make all those time changes.

That would have really been a drag.

After the T » we went on and shot some more pictures of
ephem

the S-IVB. Bame story. It looked like everything was just

ginning along. The null bias check, I really didn't get any

good rhyme or reason on that thing. We did the null bias
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check and passed the values to the ground. We took what they

gave us for DELTA-V_ on the pad and didn't mess with it. Mid-

C
course 3 was deleted. We moved up IM activation by an hour.
I've already commented on the hardware in the tunnel. We'd
already had plenty of practice with it, troubleshcoting.

This is when Al took the CM 18-mm lens and a magazine over to
photograph the dump., I had him sign a hand receipt here in
the flight plan (laughter}. That was rather spectacular. I
bet those pictures are goocd. This was in addition to the
normal going in and locking over the LM. They took scme
plctures of a CM waste-water dump through the LM window.

Those dumps are spectacular. They should turn out pretty

good.,

When that waste water comes out of there it's like being in a
blinding snowstorm. It really zaps out. It came out with a
pretty good velocity. Most of it drifted away fairly rapidly.'
Some of the stuff that hung with us was the tail end of the
dump — Just spitting out, freezing, melting, and departing
with low velocities., The urine-dump departure velocities

were lower.

They were always with us. Venting from the urine dump was a

real problem if you're going to do a P51. I'm not sure
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whether cur heater was working exactly right or not, Every-
time we would dump into the Sun, we'd fleke off a few flakes
and they'd be out with us. One day during PTC, I became well
dark-adapted with the patch, kept my dark adaptation, looked
through the telescope, and all I could see was a million stars

coming from our vent.

So, all the time during ocur wait periods, we would be kicking
off this vent aimost continuously when it went into the Sun.
One day, I guess it was entry day or the day before, and
before we had done any dumping that day, 1 looked through the
telescope and it was great, with the Sun behind me. OFf course,
the LM was gone. But, with the Sun right behind me and with
no vent you could see the constellations. You have to be
going down across the scuth. You could see Acrux and Atria
and so forth. 1If you're ever forced to do a P51, I think
you're going to have to stop that urine dump hours before you
get ready for it. You're going to have to go to bags 10 hours
or 5 hours, or some long period of time before that to get

rid of the residusl dumping that you are faced with,

I think that's right. If you've got & planned P51, if you
knovw ahead of time that you're going to have to do it, then

you're all right. But, if suddenly you have to dc one, and
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you've been going along dumping, like you normelly do, I
think it'll be awhile before you get it. As & result of that,
we were very religicus in keeping that GDC alined every time
we could, We didn't have too much drift; but, even so, we'd
be tweaking it up all the time sc we get a good backup aline-
ment. Good enough, we felt, so we could run a P52 if we had
problems with the platform. That venting was amazing; 1t
really surprised me. I hadn't heard anybedy comment on this
before. T had a very low confidence level in being able to

get a P51 without several hours' wait.

There's not a great deal to report on LM housekeeping. Every-
thing progressed quite nominally. Of course, we had an ill-

fated television show about that time.

The tunnel-index angle was 0.9 as the CMP pointed out several

times.-
He'd never let us forget that.
It was less than a degree.

The television camera in the LM, as you're probably well aware
cn the ground, simply didn't give enough light to make a decent
show. It threw all of our plans into a cocked hat. Unless we

can come up with some way to get better lighting or open that
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television up more, I would strongly recommend we net try

i

that anymore. Everything else went very nominally except, o!f

course, the battery problem that showed up at this point. Tae
onvocard indication confirmed precisely what the ground was

showing. We were about a half a volt low on ascent battery 5.
The battery problem developed before this time, right?

Yo, sir: hecause it developed at thais point when we first

powered up tne batteries.

No. We had gone into it the day before,

Jo, sir. This was the first time. Nobody loocked at i<,
Hobody had any ildea that the battery was down before this.

I mast point out that the descent BATs were put on high-
voltage taps abecut the time we called them cut on the check-
list because, although that's supposedly a flexible time,
the voltage actually went below 27 voits at abour the time I
got to page 114 in the Activation Crecklist on the TLC day
(on housekecping day) whicn surprised me. I expected them

to hold the low-tap vcltage much longer %han that.

Comm checked cut. well. We pressed on tharough the OPS checkout
on that day. T repcrted 620C pounds on the Commander's OP3

and 6000 on mine. We then transferred the power back.
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There was a couple of those very small screws and a few small
washers that were floating around in the 1M, It wasn't quite
as clean as the command module. We really saw no parts of the
command module that I can think of, that were floating around
when we first became weightless. But, there were a couple of

small washers and small machine screws in the LM.

I commented on that during the TV show. I hope the people
that were involved at the Cape and so forth heard it. That
spacecraft was clean. Just really beautiful. We had nething

at all loose in there.

We transferred to IM power at 62:21:14, and pressed on through
with the only ancmaly being the low BAT 5 voltage. We trans-
ferred power back tc the command module at 63:00:45, and that

terminated the first LM inspection.

Doing as much work as possible on that housekeeping day cer-
tainly made it a lot easier on PDI day. Getting equipment
stowed, getting the cameras set up, or the first camera rigged
with its brackets and triggers certainly simplified the tasks
on PDI day. I heartily recommend it to the following crews.

Other than that, it was totally uneventful.

Even gave the CMP a chance to get his head intc the LM,
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Stu came down and watched the dump while we were taking

pictures of it.

It was pretty. While you were in the LM, I was getting the
probe and drogue out sc we could take some plictures of them.
After you came back in, we maneuvered around arnd tock some

pictures of the latches and so forth. As it turned out, we
brought the probe back, so the photographs don't mean muech.

Then it locks like we went to sleep.
Right., The usual presleep checklist,
And that disturbs the sleep right there.

Aft t s they k hought about this T tip
er we got up ey had thoug abou is ephen routine

at Mission Control. They had us reload cur CMC value of
T as per the pad. That made us feel a little better
ephem

that we both nad them looking the same.

Wnile we're on that subject, there was a couple of places
where the two computers in MCC didn't really talk to each
osner; they came up differently —— the load and the pad in

one case, and the T in the other case,
ephem

Yes, it was Jjust T which we've dwelled on, ard the other

ephem

time was a 0.1-ft/sec difference.
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Actually, it was kind of insignificant, but, at the same time,

it was disconcerting tc see it.

Then the next day, after we got squared away, we maneuvered
tc this Moon-view attitude; boy, if that isn't spectacular,
homing in on that beauty and looking at it out the hatch

window,

I don't know if there's any sense in talking about mideourse.
We had no problems there. Midecourse 4 went as advertised.
We didn't have any problems with the pad on that one, did

we?
No, sir.

We used a minimum-impulse burn, and it went off as advertised,
Residuals — well, DELTA—VGX was 4.8 and residuals of plus
0.3, 0, minus 0.1; DELTA—VZ minus 2.6. There was no change

on the fuel and oxidizer from the previocus burn — one quick

lock and that was it,
We were very pleased with the minimum-impulse burn on the SPS.

We were happy then, because we were concerned about being
down on RCS budget. We were happy when they decided to go
ahead with SPS minimum impulse on that because it saved us

that much more gas. So that worked out fine.

GOMEIRENTIALS
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I was Just noticing here we sgid the tunnel closed cut at
79 hours and 5 minutes. We didn't say when we opened it up,

did we?

T

Well, we opened it up during the televisicn pericd, Al. We
opened it up in real time. This was the first time we went

in.
No, the second time.
Second time, ckay.

This was the impromptu entrance when we went in for trouble-

shooting. It's right here in the seript.

We don't have anything about that gquick visit to the LM that

wasn't discussed aover the air.

Well, I'll remember the time period betweer 80 and 81 hours.

That was the hour that I had set aside for the little blue

bag.

We took some lunar pictures per the flight plan at 80 hours.
The DELTA-V test and null bias check were on schedule. Every-
thing was according to the flight plan. And I guess we're

Just about ready for LOI.
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MITCHELL I don't believe that we had any high gain antenna problem up
to that point. We'd been on OMNI's except for the times we
were on televisicn. They were locked on for those short
periods without much treouble. Our high gain antenna problems
didn't cccur until lunar orbit generally. I think it's
really a distance problem; and there's nothing sacred about
the lunar orbit bit, On this high gain antenna, I got plagued
with that quite a bit. Of &1l the simulations, of course,
the comm is the worst ones that you can get in the CMS. The
high gain antenna performance, as simulated in the CMS, is
much too good. Tt deoesn't make you work hard enough to get
that lockup; in the real world, a very slight change in high
gain antenna angles (1, 2 or 3 degrees) means the difference
between having the lockup or not. This is not the case in the
CME. Concerning the CM3, you get in the area, you get a good

signal strength, ycu go to AUTC and WIDE, you zap 1t down to

NARROW; and, man, you're locked up solid. It doesn't happern

that way in flight. It was s little surprising that such a

small change on that high gain antenna position could mean the

difference between a gocd signal strength and an unworkable
signal strength. When they pass numbers for the high gain
such as minus 53 and plus 69, you really want to work at

trying to get exactly on those numbers. Of course, everyone
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realizes that you can't read the gage that accurately. You
gel there and then use Jjust very small corrections to twesk

up. It reelly makes g difference.

No PTC problems. No problems of removal of probe and drogue,

this time.
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7.0 LOI, DOI, AND LUNAR MODULE ACTIVATICN

We went through the C8M systems checklist at 81 hours 10 min-

utes like we were supposed to. No problems.

During the systems checklist Pre-L0OI RCE gquad readings, in
order, were 3850, 3650, 3750, 3850. Quartities were 85, 87,
86, 87, and temps were T7, Th, 65, 76. The SPS readouts were
somewhat meaningless since there had been nc FU management
during a midcourse, but they were oxidizer 98.G, fuel 1C0.2
with an unbalance of 300 decrease. I think that's about,

as far as 1 know, AL, it's sbout all the prep for the burn.

We found nothing about the prep that was unusual or even excit-

ing. TIt's very routine.

Okay, a8 far as the burn was concerned, everythirg was nominal.
The only item we didn't read dowrn in the burn report is VGX

was 3¢ 23.9; CMC showed & 169.6 vy 58.9 orbit. FEverything elae
in the Eurn report has already veen snipped to the ground, and
you want to comment about the PUGS?

The PUGE indiceation wes entirely different than expected.

There was no saarp indication ¢f crossover at al. At the be-
ginning of the burn, the PUGS did settle cut st about a minus
150 as expected., It was controlled sbout that point using

the increase and normal positions. As We approached crescover,
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MITCHELL I was expecting to see the PUGS oscillate wildly to the

(conT'D)

ROOSA

INCREASE position. It did not do this; there was a smooth
transition up to the green bvand of the unbalance meter, and
it stabilized cut arcund zerc without any oscillation whatso-
ever. It was subsequently controlled about that point with
the INCREASE and NOBRMAL positions of the switch, It was an
extremely smooth crossover that was Just not noted on the

indicator at all.

I would Just like to say another word or two about the PUGS.
It was downright irritating. I made a big point of this PUGS
operation prior to flight, trying to make sure that we got the
right briefing on it, because I was getting two different
stories on how the PUGS was going to operate. T made a com-
ment on it during one of the SIMS, and FOD got everybody to-
gether . for a briefing. The PUGS didn't sct like we were told
it was going to. I did run some LOI's shortly before flight
cn the CMS looking specifically at the PUGS. The PUGS opera-
tion in the CMS was exactly the way i1t happened in flight,
which was not the way everybody had briefed us that it was
going to be. So, once again it was CM28 score one and the other
side zero. Also, the PC didn't increase, didn't jump its 2 or
3 psi at crossover, and T think this goes right along with the

PUGS cperaticn. The unbalance didn't shift and PC didn't shift.
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ROCEA S50 we were looking for crosscver on the time. This was the

(CONT'D)
approximate time of the crossover in the flight plan sc we

were both locking for it, and I didn't see the psi Jump. It

did not Jump, as a matter of fact.

MITCHELL The only other comment I have on the burn is a subjective cne.
The scceleration onset when the engine went off was a little
pit sharper than T expected. It was very ﬂoticeable. I sug-—
gest everybody Dbe prepared for that, because after 3 days of

zero-g it does somewhat surprise you.
SHEPARD Did you strap in for the burn? I doa't remember.
MITCHELL Yes.

SHEPARD  Right after that we maneuvered te comm attitude anéd made the
burr.. And there we sat, looking at the lunar surface, and it
was spectacular. Actualiy, all three of us had a window at
that point. Ed and Stu had the maps and started reading off
to me the craters, and everything was about as advertised,
Ever. though ycu maneuver looking at the Moon on the way cut-
bound, as you approach prior to the LOI burn, it's kind of =
gee whiz thing. You anow, look how big it is and now fast
you're getting in there, nothing objective at a&ll on the ob-

servations. After you've made the LOI burn, you're really
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interested in being able to establish where you are on the
ground track versus the photos or versus what you've remembered.
I think it's probebly a pretty good idea not to plan too much
during that first orbit so you can have a chance to get set-
tled down and lcck at it because it sure as heck does look
different. It doesn't look like flying at 20,000 feet over

the Earth. You never worry about the helight above the ground
when you're flying over the Earth because it's very familisr

to you. But - there's nothing to compare with it unless you'wve
been to the Moon before. There's nothing to compare with that
ability to discover how high you are above the surface. I
think that that pass to get settled down and look at where the
ground goes by and get oriented really is a good one. We did

a P52 there and again the torquing angles were very small

at 8L4:10.

MITCHELL We were using both types of maps, or both maps, when we were

ROOSA

taking our first leok. One of them we found fairly satisfac-

tory and the other one totally unsatisfactory.

What Ed's talking about is = contingency map and it's no good
gt all; everybody knows that. You don't use it much unless
you're in some oddball situation. The two orbital track maps

are both the same,

ADINEIDENTIA L
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MITCHELL They're both good.

ROGSA One is for one day and one ig for the next dsy. It ended up
that Ed had that contingency map. It wasn'it any good, but

that's no big deal.

SEEFARD  Ckay, then we get around to landmerk track. Okay, we had nc
problems getting ready for it. I think that that's s good
idea cof putting the camera configurations in the flight plan
at this point, because it Just flows naturelly in the time line

and you get everything ready to go.
MITCHELL It certainly saves us pulling ancther book out on schedule here.

SHEPARD I've got some comments about the totsl flight plan later on,
but I think as far as the inclusion of the camera settings
kere; it's a good idea. 8o we had no problem with that —

landmark tracking.

Okay, at 86 hours again we went to the systems checklist
prior tec DOI burn. There was nothing unusual about it. Did

you have any problems with the pad on DCI coming up?
MITCHELL HNot that I'm aware of.

SHEPARD Orne general comment about these sextant star checks that we

ran and that has to do what Stu commented about the PB51 failure.
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The way that things are plenned and the way it's run in the CMS,
there's no questicn about the fact where the star is because
there is either enocugh dark sdaptation or the star ball is
bright encugh in the CMS so that you get a good cross check

on the actual star identification through the telescope prior
to looking at it through the sextant. During the case of the
flight, in almost every case, neither are you dark adapted,

nor are you in position where you have time to get dark adapted
and positively identify the star through the telescope because
of the external lighting and particles. 8o about all you do

in that one is let the opties drive and if there is a star in
there you assume its the right one and take a whack at it and

see if it meets the rules.

If your platform's good enough to acquire the star, what's the
sense ¢f doing it? Or, if you really think you need a star
check, then allow yourself encugh time in the flight plan to
positively identify it, which means being dark adapted, no urine
dumps, and so on. So, althcugh we passed the star checks in
every case, it's the kind of thing that gives you a little con-
fidence but not one we could positively say, "Okay this is star

so and so," like you can de in the simulator.

QONFIDENTIAL#
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We had no pad problems as far as the D0I burn was concerned.

Ckay. 8c, I guess as far as the prep for the UCI turn was
concerned, we had no problems. The items that were not re-
ported in the burn status report were VGX was 206.9, and the
CMC and MSFN was 9.3 by 59.0. One thing that we prepared our-
selves for -— I thought very theroughly before the flight —
was tc be in a position where we would not overburn DOI. We
were prepared to shut off exactly at burn time when she was
passed, not only in seconds but also fractions of seconds —
ternths of seconds. And I felt we were adequately prepared

for tnils particuliar case. As a matter of fact, I think we

ran one of tkese in the simulater just pricr te the flignt.

I had sometning like four failures in the CKE to make us over-
turn — which wes something we felt was not real worlid. ©BSo we
felt like we were adeguately prepared against an overburn for
the DOTI. This had been the subject of a lot of consideration,

ard we felt in gocd shape on that.

I believe Stu's comment was that PC was already coming down

at the time that he punched the kall valves. 5o, although it
was a G&IN shutdown, we still felt like we were in good shape
as far as being backed up ir. the manual shutdewn. Isn't that

about the way you saw it?



-8

ROOGA

MITCHELL

ROOGSA

SHEPARD

ROOSA

SEEPARD

ROOSA

CIBNFIDENTivin®

Yes. In fect, I think they celled and wanted to verify for
sure that it was beginning to shut down and PC was falling

through sbout 25 when I closed the valve on the count.

You might comment that the eetual burn time as clocked was
20.6 as opposed to the pad burn time of 20.8. I think we all
probebly had the same impression. T had the impression that
it was either simultaneous shutdown or that the G&N Just

barely beat it.
No. There's no question but what it was the G&l.
I'11 verify that.

The technigue was good. I think we cught to practice that
because it's one thing that's going to be facing us all the time.
It is criticel not to overburn, obviously. ©Sco my suggestion

to the subsequent crews is to sort out your procedures and be
demn sure you know what you're going to do on those DOI burns.

That's about 1t for DOI. There we were as advertised.
That'!s a nice orbit.
Yes, but it does lock low, doesn't 1t?

It does look low. When you look out at the horizon those dark

craters on the horizon with their rims, they look above you,

CONFIDENTIAL#
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they really de. You have never seen 40,000 feet lock that
low. I den't think it was eny concern as far as being in a
low orbit, but I think we were all surprised about how close
we appeared to the surface, It's a nice orbit and geing into

the terminator in that low orbit is really something.

Okay, from here on out, we stayed on the f;ight plan. We get
to the point where we start to break out the Hycon. That came
out as advertised; we practiced that a number of times. Actu-
ally, all three of us at this particular point got it out with
nc problem at all. &t 89:15, it got noisy; we were kind of

haggled about a strange noise in the magazine.

QOkay, so we got the Hycon out and we got the attitude in plenty
of time. There was ncthing rushed at sll sbout this time line.
After the DOI, I do have this low altitude landmark which T
Just locked at; I did not track H3., Low sltitude landmark
tracking is a lot easier than what I, or I think anybody,
envisioned it would be. In this case, even helding in iner-
tial attitude, coming across the landmeark, you can track the
landmark ccompletely around nadir and on out. Then, in the
actual low altitude landmark pass where you torgue the space-
eraft to 2 deg/sec, this helps out your problem and makes it

a '"no-sweat" operation. This was no problem at all for H3.
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Then coming from H3 into the Hycon, we had plenty of time to
get it set up. We had it up and checked out in detail. T
thought the decals were reselly good. With three people in
there, it's difficult for one to get over to see the decsl.

So, in this case, Ed, we read the decal and we went thru the
rest of it. Then we started ¢licking off for the low pass on
Descartes, got to about 140 frames on the counter, and got this
strange noise {(of which there had been & lot of zalk) in the
camera. We don't need to elsborate on the noise, since we've
already kicked that arcund. But anyway, this malfunction
started at 140 frames and went to 18C and stopped. Thnese are
plus or minus a few frame counts. We were clicking them off
pretty fast, end it sterted again, went away, and started again
at 240 frames and continued right on to the end of that film
pass up to when we were reading L420. That was the first indica-
tion that we might have some problems with the Hycon. We fin-
ished up the pass and did a little troubleshooting there. We
used another seven frames or so trying to clarify tc Houston
what the problem was. I changed the mag&zine at this point and
put on another magazine and then went through the procedure that
Houston hed read cut, The trouble still existed., This was the
time that we realized thet the trouble also existed with the

wode switch in STANDEBY. We had the power switch orn and the mode

AONFKD ENTAMS
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switeh in STANDBY. You would get this noise, which later we
discovered toc be the shutter operation, The camera was click-
ing away, in STANDBY. We troubleshot on Mag B, and I used up
about 23 frames in Mag B. I releyed all that info tc the
ground snd then we got ready tc go to sleep. 1 was looking at
the camersa and not outside. I have no idea, The FAQ people
would know very easily. They could take this T-start time and,
with the intervelometer clocking sbout 1 & second, set at 65 -
we were approximately 2 minutes into the pass at about

1L0 frames when the trouble started. They could very easily
find out whether or rot we got Descartes troukle free or not,
Just by those frame numbers. These frame numbers, cf course,

are plus or minus & few because I'm reading the counter as it's

clicking and writing them down.

One thing we skipped over here, after the DOI burn, cf course,
we had maneuvered to the bailout burn attitude, and, although
it was superflucus ir tkis particular case, it's still a maneu-
ver that has to be started right after 20I, in case your bail-
cut burr is reguired. It's something that has to be done and
the crew ocught to practice it that way, because in simulation
for example, where you have to burn, you Jjust don't have time
tc ¢o it ir & hurry. So, that maneuver has to be started right

after DOI.
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I've got one comment, Al., Just prior to going to sleep, we
were having trouble with one of the sensors and we had to do

the same check that you had done.

Okay, T guess we can just make the comment here, becguse we
might forget to deo it later, that both Ed and T had problems
with our sensors. Both of us had leaking electrolyte through
the cup or arcund the cup, and that disturbed the signal. Later
on, the square plug, where the sensor wires connect into the
signal conditioner in the bioc valve; the threads had stripped
on that, and of course that ended my EKG the last couple days.
But that is after the fact as far as the mission is concerned.
We'll cover that in more detail a little later. We had
discussed getting ready for the following day, and I think it
wise, before you go tc sleep that night, to be sure that you've
done everything you can to be ready for PDI day. Because there
is no guestion, as far as the LM and CM are concerned, it is a
busy time line and I think we felt that night that we looked
ahead and had a pretty good handle on what we were going to do.

The equipment to be transferred was already out.

Might I add whether you get it out or not, it's important at
least to be able tc identify you know where every item of it
is so that you coculd lay your hands on it readily the next

morning.

GmiNFIDENT Adeg
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We did gll that and we still didn't get toc far ahead of the

time line for the following day.

I had a little luck that night when I sacked out. I was putting
up the window shades and crossing into the terminator, and I

got & real good lock at my low altitude landmarks — my 14-1,

2, 3 and 4, They came right over at that time; they had moved
right out of the terminator, and it locoked like we were smack
dab on the top of it. Luckily, T was just putting up the win-
dow shades and there they were, right out the window, Just by

the terminator.

Okay, let's Just recap here and see if we covered everything
for LOI and DOI, because it looks like we're at that point,

Doces anyone want to ssy anything aboul the sounds of the SPS?
No these two burns were nothing unusual.

Ed had commented sbout the acceleration, Gravitational effects
on spacecraft attitude should read gravitational effect on the

attitude of the craw.

I don't think we were ever in a stable position long enough to
be concerned about gravitational effects on the spacecraft. I
never could determine the gravitetional gradient salinement, but

I'm sure it exists if you sat there long encugh.
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I think that's right. I don't think they're particularly

interested in those, because the way the spacecraft was being
controlled, moving from one attitude to another, for one pur-
pose or another, the gravity gradient certainly would be some-

thing other than what we could determine.

In realinement of the IMU, all those which we did, cislunar or
with the LM on, we gyro torgued and it went well. One of us
would watch — we watched the attitude we were going to — to
see if we would have gimbsal leock problems. We watched the ball

while we were gyro torquing, and it worked out real fine,
We had no problems with Comm.

As I recall, vwe probably started having a little bit of problem
with Hi gain, and I think we had to go to the voice tapes to
find out exactly what was happening. We can summarize it by
saying that we seemed to be having trouble in the auto track
position of the Hi gain, and I believe it was on the primary
servo electronies. Rather than trying to reiterste any of that,
I think the voice tapes will give the best record of what actu-
ally went on, but in summary it seemed to oscillate and not

maintain a stable lock-on.

Let's see, do you want to talk any more asbout the Descartes

photos?
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SHEPARD We had scheduled a television pass for this day and, after
gsome discussion preflight, decided to cancel it. 1 think we
menticned during the flight, during that time periocd, that we
were glad that we decided to cancel that TV show. It was just
toe busy a time period and, most Important, it turned out later
to be 2 bad attitude for viewing the landing site. Bo, I think
it was a good decision to cancel it, prior to the mission.
Okay, concerning PGA donning, here again we have that sensor
problem which we had discussed and we're at the point where
¥d had taken his sensor off and put some morc electrolyte in
there and glued it back on again. For some reason, it didn't
have high bit rate and we couldn't check it prior to LOS. That
time they sald hold off on the sulting till we could check i
on the next pass. We decided we didn't want to do that and
I'm glad we continued ahead with the PGA donning. Otherwise,
we wouldn't have made it. As it was, we were only a few min-
utes ahead of the time line for Ed's IVD into the LM, and T
think that if we'd waited to check that sensor that we would

have fallen behind.

MITCHELL The ground suggesied we change out the harness. There was no

time to change out the whole harness and it's well we did not
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do that. As Al was pointing out, we barely had time to go

ghegd and change that one senscor, without checking it out. So,
we went ahead with the donning. TFortunately, we changed the
right cne and it worked out well. The reason we weren't getting
a solid checkout was that the Hi-gain sntenna was oscillating
and was not getting a sclid lock-cn on high-bit rate. We
guessed right and it worked out okasy but it could have been

sticky if we had waited a bit longer.
Did you heve any trouble denning your PGA?

No. I would like to make a couple of comments on the way the
two of us went about doing that. Getting into the PGA in

zero g is reasonably a ''no sweat' operation. We utilized the
tunnel as the donning stetion and cne at time positioned the
PGA in the tunnel, and then Jjust slid into it, with the other
crewman helping to pull up the zipper. It worked out very
smocthly. The tunnel makes & very nice donning station in this
case, with the second crewman helping maneuver the zipper. I
guess Stu nmight have some comments since he did do his by

himself.

It was originally planned that I was going to try to help Stu

but, by the time he got to putting his PGA on, it was time for

CEONEIDENTIAL . %
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me to go into the IM. We don't have any notes here as to

where thet happened.

I don't think there was anything that was helding us up. 1
cleared the tunnel before I put on my suit. 1 cleared the
tunnel early and that was what it was. Bo, we had the tunnel
open and everything ready to go. Then I got the suit on and

that was it.
Well, did you have any prcblem getting your suit on?
Ko, not at ail.

1 guess the point is that it 1s preferable te have cne cf the
other twe crewnmen hely the CMP, but in the event that the time

line does not permit it, then he ought to be deorning himse;l.

I don't think you need %o plan on helpers because the CMP's
suit is lighter and easier to handle than the cther two. Dur-
irg all the suit donning that I did in preflight, I always
donned 1t mysel?f using the lanyard, sc I was well traired. 'lhe
suit goes on easily. JIt's & 2- or 3-mirute operation after you
remcve the suit from the beg so there is no reascn at sll for

anybody to walt arcund tc help tne CKP.

For the record, Ed will start again with the power switchaover

at 101:5k,
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MITCHELL I had hoped to have & little bit of pad on that time when we
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went In but, due to the slight holdup on the sensors, we were
right smack on the time line. I don't recall that we ever

geined any time on the time line until wvery late before docking.
Did you have eany problems with the tunnel open et that point?

No, we'd been in and out of the tunnel several times at that
point. There were no problems on any of the tunnel work. The
docking tunnel had not slipped any during the LOI and DOI burns.

The roll angle was exactly the same.

QOkay, 80 no problem with the tunnel mechaniecs and pretransfer
cperation. Concerning the IVT phase itself, there were no
preoblems. Of course we yelled back and forth a couple times
during the tunnel activity to be sure when the drogue and the

probe went back in that the lastches had properly captured.

The decal calls for two checks. One when I first install it
and one Just before I preload. And both times, it looked gocd.

I had no trouble hearing through the tunnel.

We tried this twice, Just to make sure of the probe operation.

We tried & couple of times just to be sure that the probe

CANFIDaT AL
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operation, and capture latch cperation were rormal. Prior io
thet time, we checked the preload and it did in faect wori rnor-

mally beth times.
They did call us arnd you took a toci R with you,

As far as the ccrndition of the C3M thermal coating, we had in
fact locked a% it before because we'd been there a courle tines
and noticed nc problems with it. As 2 matter of fact, T didn't
see anything that lcozed unusual ir any of the visual cuscrva-

1ions of the CEM at any time.

Concerning LM entry status checks, transfer of egquiprent, and
housekeeping, the gernersal compmernt can ve made ihat brhe might
before you ought to go over that entry check list and be sure
that you know whers everything is thnal you need. 1f that's
dore, everything oughvt tc bte pretty straightforward from there

on cut. The time _Ine is adequate, sssuming thal

¥ hiave o
malfuncticns Te contend with and assuming that overycre krows
where his equipment is arnd <hat it's organized and ready to go.

Power transfer <o the IM went as advertised. There were no

vroblens.

My suit circult infegrity check, where T zut crn my helmet and

gloves and run through the integrity checx — 1 had rmy mird cn
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going right by the decal or the checklist, whichever one I
happened to be using; making sure I didn't miss any steps.

I started off using the decal, and the integrity check was

not looking right so I got out the systems checklist and pro-
ceeded step by step end it still didn't look right. The prob-
lem is where the flow is still on the cther two hoeses.
Somewhere it may say to turn that off before you disconnect.
Before you start the suit circuitlintegrity check, both those
cther two hoses have got to be off and it doesn't specifically
call that out con the checklist., Bo, I was trying to pump up
my suit circuit with flow geing into the cabin from the other
two hoses. S0 I followed the decel instructicons, then the check-
list instructions, and then I concluded that this wasn't going
right. Ther I started things that could affect it and, sure
enough, the suilt flow was off. BSc, that probably held me up

5 minutes or so and I ended up with the cabin close around 6.
Once I turned those off the integrity check proceeded with no

problems at all.

CREDEME Adoat
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8.0 LUNAR MODULE CHECKOUT THROUGH SEPARATION

SHEPARD We will put our comments on the IM and CSM together at this
point. We've covered IVI. In the interest of speeding up
this debriefing, we went right down the checklist like the
other people did. Ed and I both had a copy of the activa-
tion checklist. Until we come to some anomalies, just
assume that we don't want fto meke any comments. The check~-
list was adequate., The primary EVAP control has been

documented.

ROOGA We ran through the checklist enough times that I felt his
checklist and mine were coupled together quite well, They
really flowed well. We had no trouble at ail, It was just

like a SIM without any malfunctions.

SHEPARD That's right. We didn't have any problems. We had gone
through docking 3IMs g number of times using CM5 and IMS

together at the Cape. We felt real solid with that.

There seemed to be moisture on the windows of the LM, At
102:32, we turned on the LM window heaters on both sides to
get the moisture out. The moisture was left over from Florida
as far as I can tell. I think the moisture cane from the

previous IVI and the water vapor that we left in there from
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SHEPARD our launch. It wasn't anything seriocus. We turned the window
(CONT'D)
heaters on, and it's obvious when the windows get too hot.
You cen feel the heat on your face so you turn the window
heaters off, It's as simple as that. It's like defrosting

the windshield of your car. No problems with the IMU coarse

aline and all the other mental arithmetic associated with 1it.

MITCHELL Down to the ascent battery activation checkout, we had abso-
lutely nothing. The ascent batteries checked ocut just exactly
like they had done in TLC with battery 5 reading 0.3 volt low,

Tt was sbsclutely stable with no change.

We have one comment on RCS pressurization. I believe a main
gshut-off valve, some way or another, was cycled closed. It
seemed that when we cycled a main SOV open, it clicked as
though the valve had actually cycled. We saw no anomalies on
the talk back at all. We did hear what appesared to be the

cycling of the valve when we moved that.
QUERY Do you feel the landing gear deploy?
ROOSA You called us and 1 heard the shutter.

SHEPARD We decided ahead of time to try to transmit when we were

going to use the repress valve in the LM becausec that makes

ARMBRENEM Lo
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guite a bit of rackeit. Also, 8tu was called when the landing

gear was golng to deploy so that we wouldn't be upset.

I went to my window then, I locked in the tunnel at ithat

time, so I didn't see anything, But, I could feel it shutter.

The temperatures or the guads, when we started RCS pressuriza-

tion were 150, 1Lk0, 1LC, 150 in that order.

We have numbers for the temperatures, pressures, and mani-
folds, et cetera, if anyone needs them, It's alli written

downi.
RCS cheeckout went right by the book,
It was =2z advertised all the way throughk.

Pads came up in good form. We came up even a Zittle bettier,
earlier than the time line shows. All wen®t smoothly., I

might add tkat, in SIM, we genrnerally ended ur with excess time
in the activation portion btut due to our desire to check every
item and mark it off the checklist, we were exceptionally

slow and thorough so there was not an excess of time in that
time line. It was comfortable and it zave you plenty of time

to do it slowly, thoroughly, and meticulously without & great
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MITCHELL
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deal of excess pad. In SIMs, we always had at least an

extra 45 minutes.

We did start having trouble with our steersble S~band antenns
at this point., This is the only anomaly that we had and we

might as well discuss it at this point,

The symptoms that we saw onboard were an osciilation of the
S-band steerable antenna and an cccasional popping of the
circult breaker without the steerable antenna hitiing the
stops., Now, I'm aware that it pops the circuilt bresker when
it hit the stops. Sometimes it didn't do that when, for one
reason or another, we lost the signal from the ground. As
soon as it stopped, or hit the cirecuit breaker, or when the
S-band noise came on, I'd catch it. But there were two or
three times during the mission in which that cireuit breaker
popped and the needles were still showing on scale, At
least the indication to me was that the antenns had not gone

into the stops.

During this activation, we had one needle, the pitch needle,
that was not indicating. The antenna apparently was moving
and operating properly, but the pitch needle would not indi-
cate. When I first saw it, the needle was hard over on the

plus stop. I thought that I had slewed into the stop. I

C QpeinBidibiiem



MITCEELL immediately went to SLEW and tried to puil it oubt. The needle
(conT'D)
was not moving, Then, ir coordinetion with the ground we got
the antenna locked on and ignored the pitch reedle. Some
time after that, we observed the reedle was functioning agsin.
From that poini on, our problems seemed to be spurious =nz
randor, I'm urable ©o coordinate as to when the ground
dropred an uplink signal which would czuse us to break _ock
ard slew into the stops. My indicatiecns on board were spurious
anc random driving into the stop, popping of circult breaxers,
and sometimes popping of circuit breaxers without driving

into the stops.

The S-band antenna vas exceedingly noisy, and I'm aware that
that's a nocisy anterna. It was neisier than I had hesrd In
spacecraft checkout, I%i seemed to ditker s great deal. The

sound was like gears dbout to come apurt whnen 1t was dithering.

SHEFARD Yes. We verified that only after we were on the lunar surface,
ard we had a leook at it in the shadow of the M. There was

a lot of nocise,

MITCHELL But it twms out, it'=s the samec rnoise we heard on the groundgd,
We could see 1t dithering in the shadows., T can't Shink of
anytning more to say zbout thait, Our indications were very

spuricus and random on board.

V\I
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As a result of the S-band problem, we were a little bit behind
the time line. I called up P47, and we weren't guite in the
AGS so we had to ask 3tu to hold off for a few seconds prior
to undocking., But it was only a matter of 5 or 10 seconds,

I guess.
The AGS came up on L7.

You said, "Give me about ancther 5 seconds." I waited 5,

and I said, "Are you ready now?” and you said yes.

The ground wanted us to recycle the steerable antenna once
more and we were close tco SEP, I requested we stay on OMNI
because I didn't have time to mess with it at this particular

time.

After you get the IM out on the end of the probe, you're
sitting there in SCS control, low rate, and min dead band.
The checklist doesn't call for LIMIT CYCLE ON. I think it
probably should, because during the SIMs, once with the LM
on the end of the probe, 1 got a 1little perturbation and
started this constant roll fire. When ycu have all eight
roll jets enabled under that SC5 min load coafiguration,
you're going to bang in roll 1f you are ever perturbated.

I asked Phil Schaefer if anybody was concerned sbout this,

ﬁ I IEIE:‘EI\EE*JXL;M!
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and they weren't, I never did like the idea of pulses and
roll jets with the IM on., During the actual separation, this
pulsing started before I ever extended the probe. I got a
little perturbation of something, maybe the S~band antenna
on the LM, so I started this osecillating in roll before I
ever extended., I turned off four of my roll jets, and this
did away with the problem. I originally proposed we segp
with four roll jets off. What you're doing is taking away
either a Y or Z translation, If you need it, you could
bring it back on, I turned off four of the roll jets. That
solved my problem. The LIMIT CYCLE ON may solve the problem,
toc., I never looked at that. Then I get the EXT=ND switch,
and the probe came out in a hurry. It went right to the end.
I think it had at least two rebounds. I don't know if we had

the third one or not., Were you counting them over there?

Just a couple was all.

Then it damped very fast and was steady. The rest of it
went per the checklist, I held the switch and backed off.
It locked like it went resal smooth, I don't think I per-

turbated the LM at all,
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There was no readout at all in P47, so we didn't integrate

any DELTA-V at all during that separation. It was smooth.

On docking and separation photography, I had the DAC running,
and I shot 10 frames with the Hasselblad., As you moved on
out and pitched over, you turned on the tracker 1light. It
worked like a charm. Then you turned it off and that was the

last I saw of you for a couple of days.

We went right by the book on LM photography with the Hassel-

blad and the 16 mm.

We had a little conflict at one peint. Remember, Stu, CMC 3

and 3CS wide desad band?

Yes, I think that's your terminclogy.

It's probably a semantics problem, but nevertheless, it caused

you to stop and think.

For RCS checkout, our checklist called for wide dead band

attitude hold and you said, "Okay, I'm CMC free,"” I said,
"No, we need attitude hold wide dead band." You said, "Mine
says CMC free. I'll give you SCS wide dead band." I said,

"Great,"

My checklist just says free for the RCE hotfire.

CORMERAMELA Le
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It ought to be.

That's right.

You shouldn't even see anything for the cold-fire check,
That's probably right, except my checklist says verify.

That is an area of confusion, because we sat there in a

dead band, We were in 5-degree dead band.
That should be quite adequate for what we wanted to do.

Yes, 5-degree dead band is in the DAP and that's what we
were sitting in. Then when you said to verify for the RCS

checkout - -

Verify high bit rate with MSFN and C5M in wide dead band,
at attitude hold. If you're sitting there in it, there's
really not much peint in saying anything for a cold-fire

check. You've attitude control, anyhow.
Yes.

We probably ought to take that out and delete any reference

to it.

Yes, the first thing I get on an RCS checkout js hot fire.
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I agree.
That's right, We 4id talk about that.

So what we're saying is, on LM activation checklist page 2-23,

scratch paragreph 1, verify. Well, you still want to verify,

You want to verify high bit rate, but you don't need to say
anything sbout attitude hold because you're in attitude hold
anyhow, and you're doing cold firing, So, it doesn't make

any difference., It is Just an added area of confusion,
Just verify high bit rate and then scratch the rest.
Yes.

After undocking I decided I was going to try to fly pulse as
much as I could to save gas - everything else being equal in
the controls systems, and of course it was. We nad no control
system problems, so most of the time I was flying pulse. I
had no problem in handling the LM in PGNS pulse, It handles
real well that way, particularly with the heavy separation
weight. Changes in rate and attitude can be very discrete

and precise. 8o, undocking, formation flying, and tracking

during the SEP were no problem at all.

CObRENILn
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ROOSA I didn't do any formetion flying., I Just left you; and I
locked over and took pictures. At that point, I started my

maneuver to the low-~altitude landmerk-trecking mode, You

were on your way.
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9.0 PDI THROQUGH TQUCHDOWN

Okay. There were no problems with AGS initialization and no

problems with the DPS throttle check.

The camera setting in the IM time line book, right after AGS
initialization on page 1, had a camera setting of 2.8 on the
Hasselbled. It seems strange now, but at-the time, we didn't
think there was a 2.8 and I don't think there is. The lowest
indicated setting on that ring was /5.6, and we marked that

in here. We ought to check that ocut.

Yes, we didn't know where the £/2.8 came from. That's why

we circled that one.

On the first approach to the landing site, we had inertial
attitude of 325 indicated. I flew to that. The flight plan
indicated 325, and I went to that attitude. But, it didn't
give us quite enough of a lock st the approaching horizon.

I made a comment here that we use 335 ORB rate attitude as
being a little bit better during the landing phase. Even
with that attitude, I was unable to pick out Cone Crater and
the landing site on the first pass. The IM rendezvous radar
checkout, in compariscn with the VHF ranging on the command

module, went Jjust about as advertised. On our first P52,
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SHEPARD we decided we were going to run those two at the same time.

(CONT'D) -
We eventually worked it out with the CDR on the ACT and the
IMP on the DSKY. Once we got inte attitude ard shifted inte
pulse, I would take over the Job of pulsing or the star and
marking. I think it worked ocut pretty well. We nad a nominal
5 difference that I was pleased with. We had four on the very
first one, with torguing angles of all less thar 0.1 degree.

I felt very good about that first P52. This is where you

went to secondary transponder.
MITCHELL Yes,
SHEPARD You want to comment on that at this time?

MITCHELL We went to secondary transponder on ground call, They were
trying to stabilize the steerable to see if we could get it
to maintain lock a little better. I don't recall the result
of that except at that particular time I thought that going
to secondary seemed to stabilize the cperaticn of the steer-

able. GSBubsequently, we had more problems with it.

SHEPARD At 105:30, right after the first P52, we went intc an LPD
CAL. This was primarily for the ground pecople and alsc to
give us confidence in the LPD. It's not hard tc do once

you've finished the P52. Ycu're in that mode, and in calling

C@idyhiiabhidis. - @
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up the LPD in P52 is no preoblem. We went right on through
that and showed that we had a zero error in azimuth and only
1 degree error in elevation. So that made everybody feel

good about the LPD.

The AGS CAL on page 2 of the IM time line has a rough, rather
elaborate procedure setup to hold the LM angles 50 that we
don't get an error in the CDUs. It turns out, we really

don't need those elaborate procedures. By calling up VERB 60,
Al had the rates down under 0.0? deg/sec. We could have

stayed in FREE after we nulled those rates and held it through-
out the whole period of the AGS CAL. I would suggest simpli-
fying procedures. 'That's the way to go, rather than waiting
the 2 minutes and going back to attitude hold, stabilizing

your rates, and then going back to FREE again. In this case,

the rates were stable. They were just hanging right in there.

We tracked Stu during the CIRC burn, here again, in pulse,
with no problems. DNow you've got the camera going and 1 guess

Ed had seen some light out there.

No we had not. We might comment that during the CIRC burn, we
thought we would see the SPS light up. We did not. We were
& little puzzled because we didn't. Just a few seconds later,

he burst intc sunlight, and he was right where he was supposed
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to be, We could see him in sunlight, but we never did see
the SPS light up. We haven't seen the film, so I don't know

whether there's anything on the film or not.

We didn't see a thing out there at ignition. 1 know we were
looking at the right place, because he was right at zero

zero when he came out into view.

That's very surprising because we had the right attitude. We

expected to see that engine light.

We've gone through SEP burn as far as the IM is concerned.

Do you want to bring the CSM up to same spot, Stu?

After I had you out of the window, I went right into my low

altitude and landmark tracking on 1h-1.
We didn't really get in your way that much.

As I came in as before on the low altitude pass on H-3, the
low-altitude landmark tracking was a lot easier than what I
had envisioned. It was a "no sweat” operation. I'll bet a
friendly 6-pack that this low-altitude is just as good as

high-altitude tracking. I haven't heard any comments from

FOD, but I think it's something that you could count on with
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certainty. It's not an unknown thing that you may or may not

get. I had no trouble picking up the target.

From then on, I went right down the checklist until we got to
the CIRC bturn. I was guite surprised at the CIRC burn. I
had a 2-ft/sec cverburn. Every time in the simulator, you
ended up 5 degrees off in attitude, and this is because it's
such a short burn it kicks you off. You don't get back intc
the narrow dead band so you've drifted off a little in atti-
tude. The burn itself was just like the simulatcr, with the
exception of the overburn. Later on, they changed the CMC to
alleviate this. I had tc use some RCS. 1 was backed down a
bit. I got it back to 1 ft/sec to satisfy the trim rule.
Other than that, I had a lot of time getting ready for it.

I Just eased on into it, and it was & normal burn with the

exception of the over-speed.

I have a comment we overlooked. It concerns coming up on
the first pass around LOS time on page 2 of the IM time line
boock. Al and I had generally practiced P52 with both of us
doing it. On this pass, we had the first indicaticn of the
abort problem. We alse had the S-band giving us a little
bit of trouble. About that time, the ground was trying to

read up the PDI zerc pad. It made the time of LOS a very
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great prcblem. We had tc shift to the mode where Al did the
P52 by himself, which is probably a good idea, anyhow, with
Just a 1ittle bit of help from the IMP. I was busy &t that
point and couldn’t help him as much as we had practiced. I
think the reason we hadn't practiced it was that the simulator
doesn't give you a very good indication of when the termina-
tor (when darkness) starts. We have probably cheated a little
bit on time during simulations and started that P52 early,

as we didn't really have a good indication when the terminator
occurred. Consequently, we'd get started earlier and have
mere time than is actually available. I think it probably
would be & good idea for subsegquent crews to practice that
darkness LOS time line in a more realistic fashion than we

did.

Concerning the pads, it seemed as if I was always having
comm troubles, and it was touch and go whether or not I was

going to get all these pads.
You were doing a P52 at that same time, weren't you?

Yes, but that's no problem for me. It was the comm. Finally,
Fred just said that he was going to read them to you, and I

could get mine later. As it turned out, the comm was in and

CNFIDENTIA ke
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out, It was in when I needed it, and I did get all the pads

right.. But it's fairly rushed if you're having comm troubles.
Was there an attitude problem there?

I guess so. We'll have to wait until we talk tg the MOCR

troops to see what their ideas of the comm troubles are.
We were both having trouble at the same time.

I spent 10 days in comm trouble, it seemed like. My downlink
was so noisy that they turned it off as we apprcached FDI be-
cause it was interfering with your comm. So, comm was rag-

ged throughout this whole period.

Well, after CIRC, we pressurized the DPE. That went as ad-
vertised with no problems. But at any rate, our checkout
was right on the money with no problems there. Next we made

a landing radar checkout. Then we had some pads.
I copied the pads. I had no probtlems there.

While he was doing that, I ran the LPD altitude check. I

think it's gocd because it gets ycu in attitude tracking the
surface and gives you mere familiarity with what the surface
loocks like from that altitude. I don't khnow the accuracy of

it. We came up with a value of L9 000 feet hased upon
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procedures that we used in tracking it to a 50-degree yaw

instead of the inertial, at an ORB rate attitude.

Anyway, 1t puts you in a good position to observe the landing
site. As far as the attitude was concerned, we were in the
right attitude. We pitched over, and using our LM ground
track chart, had nc problem at a&ll in spotting it this time.
It loocked like it was supposed to lock. Thislis at the point
where we were tapping the panel to get the ABORT button reset,
or get the ABORT discrete reset. It didn't tzke a great deal
of tapping. It seemed iike just & few taps cn the CDR side
of the ABORT button — away fraom the ABORT STAGE side, on the
left hand side of the button, kind of all arocund — seemed Lo
reset it without too much work. BSo on each ground call, we
tapped on it with the flashlight or pen, and it reset very
nicely. As far as the abort problem is concerned, I'd like
to make a ccmment here that we appreciate the ground holding
off on that. I'm sure there was a lot of consternation on
the ground, & lot of work going on, and we were aware of this

because of our familiarity with local procedures.

We continued on with things that we had to do in the time
line, and I thought the information passed up on that particu-

lar procedure for setting up that bit was excellent, as far

GO NFIDENT v
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we're concerned. It came up to us when the ground thought
they had a solution — the best one they had at that particu-
lar point. We copied it down and were, I think, completely
aware of the ramifications of it. $o I thought that, pro-
cedurally, it was handled extremely well. We were able to
press on to the next PS2 COAS calibration, and the P63 initial
logarithm test KC3 checkout. There are no comments at this
point. All the way through this thing, we're staying right

on the time line, getting everything done that had to be done.
S8o, it's cbviocus that we were able to press ahead with our
time line while the ground was wrestling with the problem.

S0, T think that the way that was handled was extremely well
done. It didn't bother us at all, although, we krew that
everybody was working on it. We were atle to press ahead

with a minimum amount of concern. So that brings us right on
down to PDI. I'll stop there and see if Stu's got any com-

ment In that time period from CIRC to PDI.

I tracked 1h-1 high altitude, and then I had COAS calibration.
All that went well. All the spare time I had, I was working
with the Hycon because we were coming up to the point to run
through the procedures they passed up to me before. I guess

I could tell things were getting tense down in the MOCR be-

cause Pete passed me up my own LYC photo pads here. T got
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the Hycon all set up; however, it still was clanking and bang-
ing sc I elected ﬁot to shoot the LTC photo pad terget 12. I
thought maybe we would get the Hycon fixed. At this tinme, we
really didn't have time to talk over the Hycon problem. My
downlink was noisy, so they didn't want me saying much. I
didn't know if we were going to fix it or not, and I didn't
wvant to waste the film. 8o, I elected not to shoot target 12,
but to go ahead and shoot the landing. I figured that was &
one-time cpportunity, so I shet it, even with the Hycon bang-
ing on me, Other comments I have that deal with the hand-

held photogrephy, 1'd rather cover later.

Again, the procedures to get around the LGC abort never rushed
us at any time because we practiced so many malfunctions dur-
ing SIMs and in the IMS so many different ways, meny of vwhich
were not in the ground rule limitations. In cther words, we
went ahead and practiced steps using more degraded modes than
the mission rules would sllow during an actual case. I think
because of the combinations of the use of PGNS, AGS, ATT HOLD,
and manual throttle on both sides of the cockpit, that the
unusual procedures experienced in the actual flight PDI setup
were not too unfamiliar, We felt comfortable about being able

to cope with these unique setups.

@NFIDENT AL
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As I'ar as I was concerned, T thought it was pretty good cam-
ing into PDI. Once we went through the final trim, got the
inhibit in there, then I felt like we were hare Tree. O
course, I was a little naive at that point about the landing
radar. But I didn't really feel too uncomfertable at that
point as far as the procedures were concerned. In relters-
tion, I thought the ground handling of thét situation was

excellent as far as we were concerned.

Yes, the procedures that came up and the understanding cf the
problem couldn't have been better. The words thal came ap
vere Just the right words, and Al and I had no doubts zbcut
what we were supposed to do. FPerscnally, we had a great deal
of confidence that what you were passing up woas goling to work.

So, we felt real good about going into PDL.

We didn't have much of a choice. It was either try that or

give it up.

'he manusal throttle-up went just as advertised. We had auto-
ignition. I guess there must have been scme question about
whether the ignition was aubto or manual because Bruce called
up one *time. Apparently I didn’'t say that it was auto. But

it was an autoignition.

SR
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I was & little concerned because we were still having antenna
problems at that point. We had this little discussion ahbout
whether to go down on OMNIs or not. The word was to go on
CMNIs. I guess I felt a bit apprehensive about going on OMNIs
with the problem we were having with the sbort button. How-
ever, since there was no alternative, that was the way we had

toc go.

Well, as far as the procedure was concerned, I guess, again,
we did it as it was handed up. It became obviocus that things
were working because, as soon as you set the gulidance bit,

it Jumped right on down. It didn't go to a nominal angle

at that particular point because it had been sitting essen-
tially at the ignition attitude where it was apparent that
guidance had initiated, and PGNS was happy with itself. So
that give us a little mcore confidence that things were going
along well., We had a NOUN 65 update of 2500 feet. Wasn't

that about it?

It was 2800 feet, which we had practiced, and thet went in

with no strain.

Everything looked nominal up until we began to get concerned

about why the landing radar wasn't getting a good data signal

CONFIDENTIALM
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(CONT'D;
I'm sure that was being discussed on the ground as well as in
the ccckpit. The call, just like the landing radar breaker,
obviously was an excellent calX and that saved ine day. 30,
we pressed on down after that. I can't say enough for the
ground people on that particular caXl., The updates arter we
went to the VERB 57 converted immediately and made us feel

pretty good. We watcned them for a while, of course, but

cressed ahead.

Normglly, after throttle down, I had made 4 habit of switch-
ing tc PGNE attitude ncld 1o praciice flying the errcr reedlies
& 1ifttle bit during that time pericd. It helined to get =&

Teel for hew the vehicle was geirng to handle in that mcde
later on. We did rot do that this time because we were wrapoed
around the landing radar updatirg probnlem., However, 1 woull
still suggest it, I <think. ¥From my point of view, it gave

me confidence being in the suited moze in the real world for
the first time with the vehicle flying just about Iike it was
supposed to. We came on down tc PEL, pitchover, and there it
was, the landing area model was excellent in thet resgpect,

It was an excellent training tool, and there was nc problem

in recognrizing immediately where we were. I think that was

probably obvious from the in-flight vcice comments. There
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(CONT'D)
there might have been some question about where we were. But
fortunately, we didn't have to make that kind of in-flight
test. One LPD was used, I think one left, to designate to
the point that I'd originally thought was the right cne,
slightly south of track. The LPD stayed good up until the
point we got below 1000 feet. Then, it appeared as though it
was going in & little bit short, right about in the middle of
Triplet. BSo, I tock over in PGNS, ATT hold ROD mode at thet
point. At that point, it became cbviocus to me that I didn't
want to land south of track because the crater slize was a
little too large, I thought. So, I flew her on cver using
bank angle closer to the nominal criginal intended landing
point where it looked a little smoother. We used the same
techniques that we used in the IMS. Ed was inside the cockpit,
mostly, giving me values of velocities, and I was outside the

cockpit, mostly.

I think that was the part that loocked very smooth, relatively
smooth, and I landed. The contrcl of the vehicle I thought
was good. Here again, of course, I did practice with the LLTV
as well as the LLEF, &nd in the ILMS5. I felt completely cam-
fortable and completely in control of the vehicle all the

time. The landing spot did turn out to be slightly on a slope.

QONFIDENTH
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I dor't think that was because of toucadown veloeity, which
must have been pretty low. We didn't have ary strosing cof
the gosr at all. The I ended ug in atout i (-degreo rigal-

wirg-down attitude, whicn was exactly that of =he slopo of
thne hole in which we huad landed. 10 retrospect, mavbe 2

little higher H-dot would have been betier We'd have ended

with tne vehioele al o mere levelr attitude. Buv, in ary

event, with the combinations ¢f slope, | domreas

For zcuzndowrn, we had the hatit of walning abcut & geocrds
after the Iunar ccrtact light came orn before shutting the

engline down. TFrom the leoks of Thimgs, wo antun ly woro on

the ground and stopped tefors tho erginc saut o7, It ~mus:

nave oeen z pretty light Loucnhdowrn.

“rom omy peint of view, after the last part of the dssoens,
from the time the radar came in, things were falriy rominsl,
The AGS was updated on schedule. The camers was startod on
schedule and the chezxlist waz Jollswoed complelely tho reoot
cf the way down. Ll appearcd to me Lhat, when we oiftoned
over, Zcnre Crater was right where It sheould have baen. Al
went akeasd wund made his redesigratiors, Tt zpposrod that
tiie program was taking us to a2 peint Just sheri of Ner

Tripiet, at which point, ALl tock over zand Jlew 1t on oaocrauss
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North Triplet. From thet point on, the landing was absolutely
nominal, nothing different than we practiced during nominal

SiMs.

There's one thing T had intended to do, Ed, and T didn't do,
Assuming everything else was normal, 1 was going to ask Ed
to switch over and take a look at the landing radar and the
cross pointers. But, that's one thing we just never did get
done. It was going along fine, and I didn't think of it at
that peint. You didn't do it; so I don't have a real good
feel for what the landing radar was doing to us during the
final 200 feet of descent. But the data obviously can show,

at least, what it was doing as far as the T™ was concerned.

During the final approach, the visible landmarks were great.
The zero phase was not a problem because we were approximately
1k degrees pff the Bun angle. And at no time did I notice

any problem at all with Zero Phase during the final approach.
The elevation and distance estimaticon of landmarks is always

a problem as far as I'm concerned. About the only thing I can
recommend is that the CDR carry in his head the geometry of
the landing site, the size of the craters, and the difference
between the crater landmarks that are used. He should know

exactly what those distances and dimensions are zhead of

CONMDENTIAL g
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time. That's one talng you've got to memorize because us

Far as 1'm concerned, at least, even the L&A coesn't give yo
the feelirng of locking at a crater waich 1z unfamilisar to you
und saying that 1'm 5000 feet atove the grourd cor 2000 fzet
tvodo —

-

avove the ground. It's Just sometiling that you ozn

you can't relate it to your Eaerth-bound exvoricnceo.

The utilizatiorn of the LPD was goed. Ho problecs there.
Manugl contrel has been covered. There wero no problens
hoverirg., 1 bkelieve that we had less prebiow wilk dust than
trey've had tefore. 1 thirk it's hocause, ws wo commony
tater on, the surface of the gerersl area in wnicn we Iandod

was _ess austy, that is, exclusive cf the dust

rim of ecraters. The general areca anpeared 1o have less dunt

and wo certainly had ne pronlem with dust ol toushdowan. ]

relerred toc the cross polinters during the final stages ol

e

the dezscent at Zess ithnan 100 Zeet, tut ocaly o

that T had dore the best I could as far as cross ve oclty

was concerned. The dust was cbvicus, but you could wisc s
the rooks thrcugh toe dust. We had no problems hero. 7
tkink we nad a Ucuchdown that was very Iight, Juciu = Tltble

plop wnen we it the ground.
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Yes, That's what we had practiced because of the dust prob-
lemg, When we went into the ROD mode, we leveled ocut on ROD
and kept it flying on over until I was sure we were to Trip-
let and intc that area where we wanted to land, then we started
on down. I might sdd that looking at the film of the descent
last night the dust problem appears a lot worse on the film
than it appeared to me on the window. I thought I could see

it a lot better.

You probably would, in any event, because the camera 1is
only locking at one spot and you don't have the more general

feeling that your eyeball gives you.

Right. Bu%t just looking out the window you can see the dust

is no great problem at all.

Touchdown velocity was less than 3 ft/sec in all three axes,
I would say. We were going slightly forward at approximately
2 ft/sec and 1 ft/sec 4o the right, The H-dct has got to be

approximately 2 ft/sec.
I don't think we were mcving that fast forward.

It was pretty slow. That was one thing that I'd wanted to
do as a result of using the L&A z2nd also locking at the

Apello I2 touchdown. I think jt's better to have a slight

CBNFIDENTIAL am
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forward velocity because that way vou're sure that if you

have ‘ust crossed over a crater that you're contiruing to

rove away from it. You can only see about 6C degrees down

by getting all the way up and looking at the pad, and that's
not straight dowrn. 8o, I had decided akesd of Lime that T

was goirg to nave a slight forward veleclity just to essure
myself that 1 wasn't backing it into scmeﬁhing. Iothink that's
the way to go. Certainly, a forward velceity ¢ 1 eor 7 ft/scc
iz well within the envelore, the other paramcters being equal.

It's my perscnal recommendation to make the Tanding thut way.
We had approximately [ive percent oxidizer, I belijeve.

The last callout we made was at six or seven percent I ne:iliove.

I dern't recall seeing it after that.

Sc, we touched down; went through the checklist; and 3:id

everythirg,; dearmed; and there we were,
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10.0 LUNAR SURFACE

The venting irn the descent stage went as scheduled with no
problems. We shut off the O?, the oxidizer, and the fuel wvents
as called cut in the flight plan. We were in good shape on tne

time line as far as sny aborts were concerned. The peads were

there and, for a 7,, we were all targeted and ready tc go with

s

a minute or sc %o spare ned anythning gone wrong. I think as
far as the postlaniing procedures were cancerned, we got the
TE stay so we called PCT and went into tne Lunar Surface
Checailst, We went througn tne PREP .l=zis, page l-L. There
were no problems. We foox the nhelmet, She glaoves, and thne
restrairts off so we were able tc move arourd s little betier.
We reccrded a NOUN 20 which showed that we were about

1-1/2 degrees off in yaw, about 1-1/2 degrees off in pisch,
and T degrees off in roli. The first surface P37 went off
ogrn time. T found that It was actually easier tc use the AQT
on the surface than it hzad been in the IMS5. As a matter of
fact, that applies to the P5Zs as well. I had lot less prcb-
lems in getting small HOUN 055 thar I 4id ir the simulator.
5c we can press right on through that baby. We didn't chocse
to start on the first P57. That was Just the torzuing the

platform ...
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Yes. That was the gravity line,

... to get the gravity line completed. We did go on into

the next P57 after that with the stars.

I don't have much to say about it except, at the end of
NOUN 05, we came up with plus 2 — 0.002-degree difference —

so it was a good alinement.

We did our first T._ stey and went into a powerdown which went

3

as scheduled.

The only exception on our switch configuration at that point
was that we were in secondary transponder having to accept
that before PDI, and we remained on that. Befcore we started
the P57 serles, we observed that the butt of the radar antenna
was in the field of view of the AOT. If I recall corfeatly,
that shculd have been set down out of the way in orbit. It
was not and it apparently drifted up from the time it had been
set. Tt drifted up to where it was in the field of view of
the telescope. We had to power up the antenna and drive it
down cut of the way of the telescope before proceeding with
P57. We did not think this would happen. We figured it

would stasy in the park position.

That's parked during activation at 00033, I believe.

SONEIDENIIAL
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Yes.

That had beer done, and we were surprised to see it cutting

into the field of wview of the AUT in detent Z.

It seems funny that the friction locks didn't nold it in tae

proper crientalion.

Tne powerdown was unevertfil. TFage 113 in the “light plan
cglled for the first vhotography of the surface cut bota
windows and a discussion of the surface features to scome
degree with Houstea. That's all on the record. wKow thut
wert abcut as scheduled, and 1t was just & little give znd

take between us and :ousicorn. We zclid tnem what we saw and

4]
J8i]
ck
o
=
&)
C

b
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we were gsxed a few question

The only anomaly that I can think of was that during my first
set of Hasselblad sacts out 4he windew, T inadvertently used
the little "gouge" here from the Comrander's window, and Lwo
of ry camera seitings were cff, sc¢ I had 1¢ redc them. Thaz

wasn't even conseguential,

We pressed cn. We talked abcubl geology. There have beern sone
comments abcut the gravity measurements which Ecuston or the
FOD people wanted to make on xeeping the platfeorm up, and if

that would interfere with our ability to press cn with the
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photo surface time line. We tried it in the LMS & ccuple of
times and felt that it did not interfere. In fact, it didn't
because they were through with the plaetform end reedy to
power it down. It did not interfere with any of our activi-
ties at all. We still did not put helmets end gloves cn. We
were at a pcint where we could go ahead and power the PGNS
down end turn coff the platform with nc probleﬁ at all. So
that did not bother us. We ran the P22 radar track on the

CM as scheduled — no problems.

We did note a couple of numbers on page 118 of the checklist.
The preplan numbers that the antenna would drive to were 180

end 335. It did, in fact, drive to 185.06 and 331.03.

We wenti shead to a powerdown configuration of circuit
breakers and right on intc the PREP. We didn't notice any
problem with the drift of the platform after landing. Did

you notice any AGS problems?

Everything was Jjust fine after we had disposed of cur landing

radar problem. Everything was absclutely nominal.

We watched the steerable antenna for a while. We had no
problems with the temperature of the cabin or with cooling.

Inside the LM, during the low pericds of activity, the liguid
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I disconnected my water hose from the suit, because I fel<

very cocol and comfortable.

MITCHZLL That was gererally the case. I glways felt & 1little bit
warmer than Al or 3tu, sc I kept mine cr more than either of

themn.

SHEPARD  We pressed c¢n inte the pre-EVA. We'll start with egress. 1T
suid that we nad no pretlem in recognizing wiaere we Were 4s
far as the site lgcaticn was concerned. Tnere was some gques-—
tion wnether it was plus cor minus 50 feet from where we
actuae’ly ended up. I['m sure that the pactograpas will be
able to pinpoint that exactly _ater on. The general impres—
sions that we had here we talked about on the corm with
Heouston., I might comment that we did actuaily land in xind
of a low spot. I theought that we were locking zhead dewnrange
<o Doublet Crater and found that it was sligntly above the
eye-leve_ elevaticn from the ascent stage while we were stilil
ir. the ascent stage. I looked cut the LPD and it looxed Like
it was zbout 1 degree. I was taxking the vehicle pitch intc
consideraticn and it was 1-1/2 degrees abeve our eye level.
So we were a little tit below. The surface was certainly

celow the level of Decublet. The ground appesred to gc ur to
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the south, the north, and tc the east. We were in a relatively

low spot as far as tne whole genersl landing ares was concerned.

The lunar chart thet we nad cf the landing area was adeguate
for us to verify cur lccaticn. The white shadow coentrast was
abous all we expected at low Bun angles. Obviously the con-
trast was greater, and that certainly is pointed out by tLhe
fact that it was the same as we expected it tc be. Certainly
it's advantageous to land in those low Sun angies. We had
practiced at hkigher cnes, and I don't think thal a 5Sun angle
of say 1 fay later — 15 degrees higher — is pronibited.

But it could be prohibited from the standpoint cf wvisual
acuity iIf it were combined wita lookirng down-Sun. I you
were coming In witnocut tne Sun dlsplaced coff the approaca
track =nd with higher Sun angies, you might have a prcblem,

in earlier assegsment of LP3 corrections.

Jack said we were 1k degrees off and we had no problem with
zero pnase. Certainly any more than that is fine. JHow,
whether you can come up with any xind of a megic — I'm sure
you can come up with a magic Jcrmula that says as long as
vou're outside of a cone of less than, I don't know, 6 or

T degrees in elevation and azimuth with respect to zeroc puase,
it's probably ckay. That would te a tallpark guess. I %think

you'd probably want tc lock a%t the zero~phase phcetographs te

SiCQNEID Rbikbies
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figure out what xind of an angle you nave to have in all
directions to describe the cone {the compination of herizental
and vertical angles). Ycu find that, outside of that cone,

the eyeball's ability to discern features iz gocd encugn.

Concerning my impressions of shapes, ccicrs, and shadings cf
near-iunar surface features, they're ail easily reccgnizable.
I think after you work with a few of the geclogists %that zre
involved in the flight experiment (which you probably ougnt

to dec during preflight geolcgy) you have an idea of what kinds
of things they 1like tc hear and what kind cf tnings that
erable them to get a petter mental plcture of the general
geological structure of the area, These are the Xinds of
things you are looking for and, certainly, they're easy t

see there on the surface. You know that you're looking for
textures ana differences in elevaticon ana ray patierns, and
differences in rock sizes and rcck populaticns and these kirds
of things. They're all there, easy to see, and easy to

recognize.

In looking out the windew from the 114, I had a very definite
impression of the relief. I think we stated several times
that the relief was greater than we expected. However,
cbserved that when we got cn the Zunar surface, subsequent

tc that, that your observation of the relief changes withk Sun |
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-angle. The Sun wipes out — or seems to smooth out — a lot

- of relief that you see at certain Sun angles and that you Just

don't see at other Sun angles. Or maybe the viscr distorts

- 1%t in some way. DBui scometimes you see a very gocd sized

_crater, & depressicn ahead of you. You lcok at it &t a

different angle and it's Just gone. When you turn you head
o different way, you don't see it. Sco, perhaﬁs there's a bit
of distortion in the viscors. You're never gquite sure whether
it's visor distertion or whnether it's Sun angle cor what it is
“hat causes you to see these things or not to see them at a

particular point in time.

We ought to make a comment on using these cards, at ihis
prcint. The way we had these czrds set up, with rings in them,
and hooxing them over the toggle switches on the handle is
absclutely unacceptable. We had to take some of the littie
utility straps and tie them to those toggle switches because
in crne-sixtn g all it took was the slightest bump and they
fell off and were on the floor. OG0 we need to improve tna:

situation a bit.

Well, I don't see any comments here on EVA-1 PR:P. There were

nc ancmalies.
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Naone, except for corm. I guess we'll have lo 2o scme work
with the systems people befcre that's finally resaolved. At
one poinw, we were supposed to cycle the audio clircuit nreaker
open and close. Although I can't remember that perfectly, T
think that was done, because as we dld cur checks & and 3,

we still had comm with the ground as we were supposed to have.
Now I don't believe we would have hea that 17 the circuit
breaker had been open. We'll just have to Tind out if it is
vessible. I &0 xnow that whern we couid ncot get corm on AN,

1 disccanected my 4 PLSS end went back o M comm and we
eztsblished comm. Thnat's when we switched tc relay through
whe Cormander's audio panel. We dld ncvw have AR a7 Laan pclazs.
And T did delinitely disccver at that point that i zeing bacx
to the I comm, I had reset the circuit breaxer, 'Then we
turned teo PLSS comm and, at that point, 1 xnow that I pulled
the circuit treaxer and did not reset it as I was supposed

toc have. And that was whet Kept us ‘rom geiting comm relayed
tharcugh the Commander's panel. 3But I carnnot state Sfor sure

whether or not the circuit breasker had been properly cycled

the first time we tried AR. That T Jjust don't xncw.

Well, 1 thinx you ought *%c make tie comment here taazt when
we get to taat point in the caecilist, that rather than rake

it one single step, where 1t states "I¥P: Connect audio
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oreaker cpen and clcse,’ that we should make it three steps:
open the bresgker, disconnect, then reclecse the breaker. Any-
way, we worked curselves ocut of that prcblem and eventually

got comm, although we did relay througn the CDR's panel instead
cf using tne IMF's panel for the relsy position as the check-

list called for.

We stayed in the Comrmander's relay only because there wasn't
time or there wasn't any point in going back and checking to
see if we really had a problem. And since we had good comm

through the Commander's relay there was no point in changing it.

Right up to the time we started cut the nztch, that was the
cn_y problem we had., I was unable {0 reach, withcut a great
deal of difficulty, the PLSS feedwater lever. It's because

of the location of the PLS3, behind the suit, where I couldn't
get my hand in there when the sult was pressurized. We had
done some last-minute adjustments to my siraps to allow a
better aiming of the camera bracfLet in thne front of the RCU
and, in fact, that's what did it. 8o, if I'd struggle with i%,
T think I could have made it, if I'd had to on zy cwa. It
turned out to be easier for Zd to do it for me, sc we proceeded,
PLSS feedwater on and off on both occasions using that tech-

nique. I'm not sure why it was different. I guess irn

W@ ONFIDENT4.
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rechecking the PLS5 mounting after we had changed the straps,
we used a one-sixth-g rig in the suit room. I guess this
assumption wasn't quite right because I didn't have any
problem reaching it in the suit room but I did in the actual

suit. Okay, so we finished and got ocutside.

I think the EVA PREP and POST cue cards are good hecause we
can hang them up. It's right in the center of the panel and
you both can see it and refer to it and follow right on down
the list., We have these things blocked off in wvarious ways
to make it easier to follow, We had done a lot of EVA PREP
and POST and suited operation in training using the mockup
at the Cape, Incidentally, the fidelity of that mockup was
good. Millican has done a good job on that, He was there
with us during all those exercises and they paid off, We
felt right at home — well prepared for all those operations,
The only thing that got us behind the time line was that comm

problem, I den't think we had any other problems at all,

The only comment I would make regarding the time immediately
before egress was on the suit integrity check. My suit loop
drop was higher than we expected, This showed up later in
what the ground assumed to be a higher leak rate. When we

checked the suit before ingress on launch day, it was tight,
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there was no drsw whatsoever., And I had close to a

2-1/0-pound drop in the 1 minute check.
You mean 0.2.

Yes, 0.25 drop before we egressed, which was surprising and
inexplicable, It was more than I expected, But, because it

was within limits, we didn't say anything.

Specification is 0.3 there; 0.3 psig in 1 minute and he was
Just below specification. No problems in getting out the
hatch as far as I was concerned. Just the way we had planned
and practiced before. We had no need to deploy the EVA whip
antennas inside the spacecraft. As we had practiced, Ed
deployed mine as I was going out the door and I depiocyed his
later, after he had come out on the surface. That worked

out real well,

I disliked deploying those antennas inside. I think it's
because we broke off a couple in practice, I'm still against
deploying those antennas inside, except as we did it with Al.
He was on the way out and was obviously clear when I deplcoyed
it. This procedure leaves the LMP with his antenna folded
until he gets outside., I suggest we do it that way because

I would hate t0o see you snap off an antenna on the plus-2Z2 27

bulkhead on the first EVA., I think it's highly probable.

-



SHEPARD

VR 10-23

No problems with the stability and balsnce, We had done this
on two separate flights on the one~-sixin-g airplane ard
practiced getting it out on that., We didn't do any training

in the water tank, but felt that the airplenc Ltraining w=as

adequate for the occcasion.

The jettiscn vag was passed out end I threw 1% down orn the
ground; ro problemn. "Me ecguipment strap deployed, the MESA
pulled, and everything went as we had expected 1t., 0 course,
we had practiced deploying the MESA wilh the flight hardware.

We knew pretty much what to expect with the descent siage,

as a result of thke 02F2. We mad done that at the Cape with
the actual vehiecle. 5So that waz not & surprise:; no problerm
there, We got down the ladder fine, down on the ground fine,
and nad nc mobiiity or stability rrovlems to speak of., It
takes a 1litile while to get adjusted to it, but it's rno nmore
than just a couple of minutes before you're off and running.
I had no provlem adiusting the helght of the MESA at all. 1In
one-gixth g, it comes up and down very easily. I was surprised
that the thermal blankets were glued on so tightly. I guess
in training we use them so much, they come cff a iot easier.

The ®irst surprise I had was when I tried to remove the thermal

£

blanket for the MET. T grabbed the ring to pull it off an

A

the ring ceame out and the blanket was still on there. So
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had to get it down with my hands. The difference is that
that clear tape used to tape that stuff on meskes it that

much tougher, It came off all right, but we had to use a
little bit more sirengih than I had expected to have to use
to get it off. The pins on the MET pulled fine. The insula-
tion blanket on the bottom of tne MET, between the MET and
the MESA, actually held it up there. BSo I haa to pull it off
when the ping were reieased, The one-sixth-g weight wasn't
enocugh to make it fall down. 8o anyway we finally got it off,
We put it in the plus-Y¥ footpad., Eere again, corments on
mobility. Thkis business of having to adapt fairly slowly is
a familiarization process., Do it very slowly. Other fellows
have made comments about its heing different as far as con-
trolled c.g. is concerned, However, if you fly in a
one-sixth-g airplane and then go through a period of zero g,
you get to the point where you're not so heavy handed with
the maneuvers., I really felt right at home almost immediately
as we got on the surface. Balance was good and getting
control was good. I did not fall down at any ftime during
either EVA. I got down on my knee a couple of times to pick
up some things but I got right back up again. Never, at any
time, did I have any trouble with falling down and balance,

We had the same problems everyone else did with the cables,

ol 1y
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of course. You have to watch them., We pulled the television
camera over them cne time. That's just a matter of the cables

being there and socner or later you're going Lo run into them,

I agree completely with Al on the ease of mcbility. The
cne-sixth-g training was all we really needed. There was

no tig problem with owvercontrol, stability, or anyiking.

Well, first of all the TV tripod came off, and Lhe carera
came off; no problem =t all. It was rmounted in place as we
plarned il, Ard lthe S-band antenrna came cff the LM as adver-
tised and the denloyrent went fine up to the polint wnere the
2ish helddowns were released. When Lhe umbrella csme ous,

it kung up on the zTop. Thne netting on the sntenna hurng on
the top of one of the umbrells ribs and it 4id not denloy
fulty., I lifted 1%t up, tilted it cver, and &d reached up and
devloyved It, He relessed Lhe 1ittle netting 2ufflink from the
rit of the B-band antenna urbrella and it went rignt on un
after that., We had no problemr with alinement, We close
alined it using the eyebzll, looking up at the Earth., We

vhen made the fine alinement using the prism sighting device;
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it worked ckay. We alined it once and
atayed within the time line and had nc problems here wiilh the

equipment transfer wag., That, by the way, was z lot essler
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SHEFPARD to do in one-sixth g than in one g. The principle is fine,
(CONT'D}
We had no problem alining the egquipment up and down in the

planned manner, You might want to comment here about going

back in.

MITCHELL Yes. et me come up to that point. There are a couple of
comments I want to make concerning when I got cul of the LM.
There were no particular prcoblems, The cormment here concerns
the 3-foot-diameter crater, & to 1C inches deep, hetween the
MESA and the plus-Z footpad which was scomewhat of an anncyance,
I% placed things on an elevaticn and sometllmes you were on a
slove. The reason I mention it is because the TV cable wnich
comes down or: the right side of the MESA, instead of laying
flat on the ground, came down over this crater and caused me
to tangle up in it several more times than I prcbably would
have otherwise. Getting the C3RC out was nc problem., I did
overfill that bag and it caused subsegquent problems in getting
it clesed up properly. The top of the bag did crack, apparently
because of the cold or the vacuum effects, sc that the con-
tingency sample was leaking. It caused us to handle it a bit
differently when we subsequently stowed 1it. We stowed it in
cne of the rock bags, instead of being able tc stow 1t by
itselr, It was leaking very badly. The SWC deployed without

any problems at all. The LRRR came off without any problemns

SISV
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at all, Getting back into the LM, the ingress, was absolutely
no problem, T was able to bounce up on the ladder, quickly
move on up, ingress, switch the antenna, and the only thing

I might comment on is something we already know but still
worth menticoning. Going in and out of that hatch you have

to remember to keep your posterior up and your head down in
order not to rub the PLSS against that upper hatch seal. It
would sure be bad to damage it. You have to really concentrate
when entering in the horizontal attitude, so that you don't

drag the upper seal.

This technique is the same technique used in the one-sixth-g
airplane using the hatch mockup to peosition your body. It

isn't complete, but 1t's excellent training,

You're right; in the one-sixth-g airplane, you normally don't

practice getting completely in because of the time limitation.
A question about where the S-band antenna was deplayed,

The S-band antenna was deployed too far out, The confined
area used in the training building never allowed us to deplay
that antenna to the full length of the cable. o we really
didn't ‘know how far out to carry it. Consequently, Al carried

it to where he thought it should be, and it was just too far.
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There were no problems with the flag., It came out all right.

One comment on the flag. Because of the placement of the
holes in the training building, we were fairly well constrained
in where the fiag was set up, We had already agreed that we
vere golng to set it on the opposite side of the IM in view

of the TV camera, in real time. Because we didn't have a hole
on that side of the LM mockup in the training building to
practice it there, it took a few moments %10 select a sife in
view of the camera and alsc in line of sight of the 16-mm
camera, I think that's what caused our delay in egetting the
flag set up., In my opinion, the site we selecied was =2 little
too close to the MESA because at times it got in the way of

trhe rest of ocur work,

Well, I would make the general comment here that you try to

set up a time line for EVAs that would leave extra time, The
last two things that we mentioned, the positioning of the flag
and getting the antenna out too far, are the liitle things

that come up during the time 1line. If you tlan an EVA that

you can do in one g, and after you've done it numerous times

in the mockup, if you aren't able to get azhead of the time line,

then I think you've got problems.
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Definitely.

If you have a time line you can go through after practicing
in one g, and you don't have any buili-in pad, then I think
when you get on the surface, small, unexpected things such

as the blankets being a little hard to pull off, fittings
being a little bit harder to use because they're newer,
positioning the antenna correctly the first time; these little

things should be allowed for.

If you can build in a 25~ to 30-percent pad in your training
cycle, then I think that's somewhere in the ballpark. It's
what you need to take care of these little odds and ends that

always crop up.

To show how cur planning worked out in relation to real time,
consistently near the end of our training, we were getting
ahead of our time line by 25 to 30 minutes by the end of the
ALSEP deployment. We felt that would be adequate to take
care of the extra time that we would use on the surface in
being more careful, and to allow for problems. As it turned
out, it really wasn't quite enough. We ran longer in real
time. Of course, there's one factor you can't take into con-
sideration. That is the fact that you're just a bit more

careful with the actual flight equipment -—- in the actual
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case, you want to be sure you do it exactly right, sc this
Just tekes a little extra time. That's something difficult

to factor in there, &So I think the fact that you've got a

25= to 30-percent bulild-in pad there, and you don't have to
tell people about it because there's no way to explain to them
what you need this for unless you'wve actually been there and
done it yourself or you have talked to people-that have,
That's the kind of thing you keep to yourself, but every

followon c¢rew should be appraised of it.

I did the inspection of the LM and the photography of the LM
vhile Ed was dcing the TV pan., There was nothing unusual
there. We've documented the fact photographically, the way

it locks, the erosion area, and the radial pattern areas of
the exhaust were immediately cobvious in the vicinity of the
LM. One of the things that everyone notices when they look

at it is that you can tell immediately it's a man-made pattern
because the lines radiate from the bottom of the IM. You're
able to determine right away that it's not any kind of a loesl
geclogical feature. Three pans were shot per the time line.
We'll cover the deseription of the area in the geology

debriefing.
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The position for best rest; I don't think you have to worry
sbout that. If you do not strain against the suit, the suit's
going to put you in a position {slightly bent forward at the
waist to keep from toppling over), which is the best rest
position. If you just relax, the suit will put you in the
best rest position. It's a natural position; the position

of the Neanderthal man, slightly bent forﬁard with arms

hanging down.

The MET deployed as advertised. We had no problems with
unfolding it — no problems with the wheels, the legs, the
handles, trays, springs, or anything. It just snapped right
out. At that point, we moved on around back to the scientific
equipment bay and took out the ALSEP packages. Did you see
the deployment of the MET on television? It couldn't be seen
very well, Probably too much relfection from the LM. In

the future, maybe we could go ahead and plan on that. If you
want to watch some activity right at the MESA, the TV could be
stopped down, so you can see that, or see the activity in the
suits., Then, when you want to reflect general, distant
activity, you open up to a different setting. I remember
saying to myself, "We're spending toc much time with the

television camera.' Maybe I said it on the air. We were
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spending teco much time twirling those settings with that

and were getting behind our time line.

Ed worked the doors on the equipment bay and they came open;,
didn't hang up or anything. We didn't have any surprise there.
The packages Jjust came out on the booms. Everything went
along well and pretty much on schedule. I den't think wve

were too far off the %ime line ag far as that particular

aspect of 1t was concerned.

I think it's significant to peint out that in training, we

were generally 5 to 10 minutes mhead at this point.

I have the same general comment as previcusly made tnat 1f
you're not ahead in training, then you're going to have
problems, In training, we generally were 20 minutes ahead

onn the ALSEP deployment.

There's hardly anything to comment on about the deployment
of the ALSEF and on the fueling of the cask, except that

due to the cratering of the area right around the LM, we had
less area to work in. 8So we were working the barballs and
the two pallets i; very clcse to the LM as opposed to having

a little bit of walking rcom. There was a crater right behing,
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there were a couple of craters right behind the IM and on

either side of us. They consturained operaticns somewhat.
We didn't have any problems in loading the MET.
No, except in tangling up the cables as we bhoth did.

There 1s not muen you can do with those cables excent just
try to stay clear of them. You might dig a trench and bury
them if you though® it was worth the time, and it's zbousl
the only thing -~ can think of, Bury them at least in Lne

area of high activity right arcund the MZSA,

Or move them closer to the LM or out tc the side so that

they're not right in your walking area., I <hink we can raxe
a comment right here that cable-set on all the rcables wasz 4o
problem. Just about every cavle we pulled out had some sei

in it that made it curl or kink, and it would not lie flat.

Cn loading up the MET, as we suspected it might be, the scring
clips on the camera mounts and the magazine stowage areas,

ir order to have sufficient strength to held the eguipment

on, alsc had sufficient tension in it to 1lift the wnole MET
right off the surface when a piece of equipment was taken

off. I'm not guite sure how you get around that problem.
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SHEPARD  We didn't have any cameras bounce off, though,.

MITCHELL No, We didn't. They had the proper strength to hcld the

eguipment and held it well.

SHEPARD On the traverse upr to the ALSEP site, I was puiling the MET
with the LRRER and Ed had the dumbbell package. We encountered
no surprises during the traverse with the equipment. Although
we didn't start off at high speed with the MET, I couid tell
from the configurations of the handles when the MET was tending
to tip from one side to the other., It deoes it very slowly so
you can, by twisting your hand, counter that tendency to go
over. I think you thought that the dumbbells were a little

heavy.

MITCHELL Yes. They were heavier than I expected. Let me explair it
this way. In carrying the ALSEF package, the carrying bar
flexed and as I bounced along, it was Jjust flexing up and
down. The dumbbells were vibrating out on the end and it
made it kind of a wriggling mass. It was somewhat hard to
handle. Carrying it out like this, my hands got very tired
with all this mo%tion going on and flexing of cables. I
eventually ended up carrying it across my arms, That worked

pretity well, but it was still considerably heavier than °

anticipated since the cne-sixth g lightweight mockup didn't

O—
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really respond that way., It was much easier to handie,
Furthermore, in one-g treining, we never carried it that far.
We only carried it a few feet, In this case, we were carryinhg
it a couple of hundred yards. I% was heavier and more diffi-

cult to handle than I thought.

I'é like +to meke & recommendation about the training at the
Cape. We would get to the point in the EVA where we were to
walk out tc the ALSEF site. We would walk to the docr, gel
in the trucx, and ride out., Somebody elise wouid drag the MET
out for us. A% least cnce we cught tc go shead and carry the

thing out there to give a feel for it.

I have the comment that although my suit did exceptionally
well, far better than the training suit ever d4id, it was stiil
stiffer and took more effort to Just hustle it around than the
training sudt did, which was well broxen in. I encountered

a little pit of a problem with bending over, which I had not
encountered in one-g, and I think this is in proporticn to

the forces between the one-sixth g and the stiffness of ihne
suit as compared with the well-worked-in sult in cne-g. 1T
found that I could not bend down <o the MET level. 1 ecould
not just bring my body forward like I could in the training

sult and get down to the MET. I had to bend my knees or get
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down on & knee to reach things low on the MET such as the
weigh bags down on the side, or the camera retaining clips
on the MET. It was more difficult for me tc bend down for

them.

I don't know whether it was unique to Ed's suit or not,

because I didn't have that problem.

I was very surprised by that. I don't know what really

caused it either.
Okay, we had selected an ALSEP site,
It's about where the map shows it.

In looking at the map again, it looks to me as if we were

Just about where we thought we would be on that one. ZPerhaps,
we were 60 feet north of where it shows on the EVA~1 map but
certainly no farther away from the planned deployment location
on the map. It may be & little bit more in line with the

Subdoublet.

Yes, it may be, because we tried to get it ugp on a spot that

has & little elevation.

The real precblem we had in trying to psych cut the right spct

was in trying to find an area flat encugh for the central
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MITCHELL station and still have a reascnasbly straight line for me to
(CONT'D)
lay the thumper out, with the constraints of not getting the
north ridge with the mortar pack and being able not to cross
the crater and not cross a ridge, and going south with the
geophone wire, OSo with the undulations and the roughness of

that terrain it was a little bit difficult to find a proper

site.

SHEPARD  For future crew information, I think you ought to have all
these requirements for ALSEP equipment locaticn planned so that
a few minutes should be allotted in the time line to look
around and get all the parameters of placement satisfied,
Which, of course, we didn't do. We just walked up to the
sandpile and said this is it, and then off we went. I'm not
talking about east wversus west or north versus south. I'm

Just talking about how to fit it in the local terrain.

Off we went on the unloading. We have documented that photo-
graphically. I haven't seen the film, but I suspect that it
will show we immediately had a problem. The problem was a
result of the dust on the thing called the subpallet. I don't
know exactly when it happened. Of course, the packages have
been lifted and set down a couple of different times, as part

of the actual deployment, We came to the peint where it was
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necessary to remove this subpallet, We found that that came
off all right, but when we attempted to take the SILDE off,

we had a problem., The SIDE is actually held down by two Boyd
bolts — four Boyd beolts total but two on one side which was
near the side of the package that had beern set into the sur-
face, There was & lot of dust on one Boyd bolt — the one
that is visible — which I was able tc knock §ff and get the
tool in there to get that one unlatched. But the cone that's
blind — the one to which the tool has to vpass intc a channel
to get — was Just very difficult to get into. 1 Zdon't know
Just what they can do except maybe nct put that one on — If
they can satisfy the vibration requirements of launch and hold
that baby down with only three belts, all of which are visitle
snd all of which can be cleaned ocut by Just picking the package
up and knocking it a little bit. You can see the dust going
out of that thing. But the one that's in the blind gave us a
lot of problems. We finally got it out, but I'm not sure
whether it was more luck than anything else. There wasn't any

skill invelved.

We Just turned it over because it was a two-man cperation.
We turned it over, beat the dust ocut of it, and reld it in tne

light sc Al could see it; and finally he was able tc wiggle it.

QRN DA
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Well, which you couldn't really do.

UHT down into it and release it. OCtherwise, we would have
been screwed on that one. We wouldn't have been able to do

a thing with It.

The easiest thing to do is just not tie that bolt down., IF
you can get away with three bolts and meet the strength
regquirements, just let it go that way. Did you nave any

problems in there? You were setiing up the RTG there.
No problems with the power plant at that peint.

#o problems in deploying the little stool for the seismograph.

You deployed the thumper-geophone; any problems there?
No problems at all.

The central station was leveled fairly easily and erected with

the SIDE curtains deployed. That went along with no problem.

To back up just a minute, the only problem we had with the
deployment of the thumper was moving it from the station.
This was because of the geomeiry of the craters. We had to
park the MET a bit farther away than nominal, and I ked to
pull ocut considerakly past the first geophone to have a place

Just to set that spool up against the MET, It was no grest
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MITCHELL +trick except it was due south — the MED was due south of the

(CcoNT'D)
central station — and we would like to get the anchor into
the geophone line almost due west so that we would have plenty
of west clearance from the central station. It tock & little
bit of time after that to reel off some more cable from the
geophone line and to pull that cable back to the west of the
central station to get adegquate clearance, It's just another

one of these little things that tcok time that we hadn't

planned on.

SHEPARD As for levelirng and erection of the antenna for the central
station, we may as well cover it all at onee. I had no problem
doing it. Apparently, everytaing was going along fine during
the first EVA, but we had to go back cut again and rede that
later on. The only thing I can think of is that somehow it
must have gotten Jostled, changed its position, and wasn't
noticed because the numerical settings were sfill the same
as they had been set originally. I could notice that there
had been wvery little change. The only thing to suggest is
maybe we ought to nave a GO to leave the ares with everybedy
satisfied with the alinement of that thing; becsuse if it had
been Jostled, certainly it would have shown up before we Ze=ft
the area. That would have saved a trip tack. They gave me

a couple of new numbers which differed slightly. It says

PEOMFIDENTD
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confirm the data here, which obviously you do, 10 minutes after
you get the switches turned on; but then there's a lot of
thrashing around in that area after that, taking pictures and
moving over cables and things, and it may be possible to

Jostle the thing, So there really ocught to be a GO to leave
the area when you're through with this activity for the last

time. It might save a trip back.

I had no particular problems getting the SIDE cut to the site,
after we finally got it off of the subpallet, We deployed it
to the scutheast as planned. It eventually ended up to the
southeast, with a CCIG to the south as the photographs plainly
show. However, it was really a hassle getting the SIDE and
the CCIG deployed, The number 1 problem was that the leg
configuration on the SIDE is totally unstable in one-sixth g.
The small mass of all of that equipment makes it so easy to
touch, to turn over just by a tcuch. The cable stiffness is
still a problem on the SIDE and the CCIG. Just by touching
the CCIG cable, I turned over the SIDE at least three times —
Just trying to pick it up and also trying to hold the SIDE,
the CCIG, and the ground screen and to manipulate those three
things. It had been fairly easy in simulationy I had worked
it out where I knew how to handle it, I still got all three

of them wrapped up., I had the grounding wire to the ground
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screen and the CCIG all wrapped esround each other, and it was
Just one hell of a mess. It took guite a bit of time to get
all of that sorted out and properly deployed. It finally
worked out but it was very time consuming. The major problem
with the instability of the SIDE on the three legs was that
it tipped over sc easily. The plastic memory in the cable

was just very hard to work with,

I'1] start on the thumper gecphone. Although T complained a
little bit about getting the mortar pack off, it turned out
that it was not tooc bad to get off. We had worked with that
piece of equipment and complained about it enough in simula-
tion that in real time the mortar pack came off very well.
The pickup fitting turned the right direction and snapped
into place, the antennsa snapped into place very well, and the
legs snapped into place very well. 1 had to work with the
footpads a little bit because they rotated, Although I put
them in the proper position for depleyment, in getting it
onto the lunar surface, the footpads rotated back around to
the wrong position again. I had to pick it up and rerotate
them to get them properly established. After I set that in
position, I started cut with the thumper gecphone. The

thumper geophone deployment was not particularly difficult,

sCONEIREN Wode



GO 10-33

MITCHELL The tension on the cables was about right. We had worked

{CONT'D)
with that encugh in sims so that it came off about as expected.
Deploying the seismometers intc the surface was a bit of a
trick because of the softness of the scil. T had a 1ittle bit
of difficulty getting them under my boot to push them in.
Eventually, in all three cases, I ended up -using the thumper
plate itself. 1 would dangle them above the surface, pick
up the thumper plate, and very carefully get the little stake
started intoc the ground. Then I would step on it and push it
it in. However, the soil was sufficiently light and non-
cohesive for the first few inches so that the seismometer had
nothing that would held it in place. This 1s the reason the
second one pulled gut. All you had to do was just touch it,
and it either would tip over or pull cut completely. When
we finally got them in place, they were gll within the
f-degree constraint. I'm sure they were, The second one was
until it got pulled out; but, when it was eventually reset,

it was all right alsc.

In using the thumper geophone, the trigger was very difficult.
I started out by selecting zerc. That was a moment of confu-
sion. By selecting zero, it took almost more strength than I

had to fire those first few initiators. I don't know why.
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MITCHELL I was having to fire them by putting both hands on the thumper

{CONT'D)

geophone, gripping it between my palms, and squeezing in this
fashion. Sometimes it would fire and sometimes it wouldn't.
The first few that fired took every bit of strength that I
had to squeeze that trigger. Near the end of the thumps, the
last five or six or seven, it operated as I expected it would,
It was a very light trigger, and I could dc if with one hand’
very easily. Why the change, I have no ideaj but the first

ones were very difficult, and the last ones were eas&.

We had never fired a full sequence of initiators in practice.
I probably had fired only one or two Just to get the feel of
them., For some reason or aencther, I had never noticed that
the numbers on the thing went from 0 to 21, which in actuality
is 22 pesitions., I started out on zero and I didn't really
know at that moment whether zero was a dead position for
safety, or whether it actually had a live initiator under it.
To my reccllection, zerc had an initiator on it, and I believe
that's the first one I fired. When I got to 22, apparently I
still had an initiator left so I was confused again, Had I
fired 21 or had T missed one along the way? It was & little

bit of comedy there that was unanticipated.
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The geophone was laid out in a feirly straight line; in fact,
8 very straight line as Al's photos will show. However, near
the end and pulling on the cable, it did knock cver the middle

flag and did pull the second geophone out of the ground.

While Ed was doing that, one of the things that I was deoing
was deploying the LRRR reflector. There was no problem w;th
that., It's a very simple device. You Jjusi take it out,
level it, and take the top off of it, which I did. I haven't

heard wihether they tounced anything off cf it or not, have youl
Yeg, they did.
Well, apparently, it was successful then.

Then the next thirng that I did was to move around in the area
of the total ALSEP arrsy and photograph it, showing the docu-
mentation of fthe bubble leveis and general location., Then
we discovered we didn't nave much time left at the end of

EVA-1.

One comment about lighting that's pretty much the same as
everybody else has said. There are, obviously, two areas
where it's difficult to see on the surface. 0One is looking

directly into the Sun, and the other is locking directly

dewn-Sun. The only time it becomes a provlem is in trying
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the RCU, If you're down-Sun, the shadow is such that there's
no way you can see that needle, You've got to turn cross-Sun
to pick it up. With respect to locking up-Sun, I noticed that,
as we were progressing in our ftraverse up to the Cone, we were
going Jjust about into the Sun; and the geclogical features and
differences in craters, surface textures, and so forth were
harder to notice — harder to pick up looking directly into
the Bun. If we had known thet shead of time and, consequently,
had planned to do most of our observing of craeters locking
down-Sun, and had we gotten up to the top of the Cone, we would
have done i1t the same way. It's Jjust something that everybody
should realize, Those sare two places where you can't see very
well ~—— directly into the Sun and directly down-Sun. Of

course, once you realize that, I think you can adapt to it

fairly quickly.

With respect to familasrization with the terrsin — if we were
coming at a relatively high rate of speed, as we were coming
back down from the Cone crater (we were kind of running in

a down-Sun direction), there were times when we had to be
careful. The crater is not wiped ocut by zero phase. We were
at a higher Sun angle, If you were running directly down-Sun,

there's an area where two or three more steps and you're going
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CHEPARD  +4o be in a crater., So, you're going to have to zigzeg a little
(coNT'D)
bit, vut I didn't have any problems avoiding those things. As
long as you can see two or three steps ahead of you, it's
sort of like breken-field running. The whole oprocess 1s so
totally much slower than you are used to orn the =arth. Ewven
when you get going in leaps and long strides, you can change

direction and get around the craters fairly well. You can do

this ever with a fairly high;speed lope.

I guess ihat's about it for the deployment of the ALEEP.
There's one gquesticn in the Crew Debrieling Guide about
transfer of the I2.0E cartridges. We had no problems deing

ol

that, They were in the bag and they wert on up as scheduled,

Let's see — ancther comment on the Crew Debriefing Guide
stroking — I didn't notice any stroking of the LM landing
strutz. The touchdown preobes were bent over, as we Indicated,
showing forward-direction motion gererally. The markiags
(decals) on all the ALSEP packages were adequate, I +hought.

We nad reviewed those pretty carefully during the preflight
period. We found — because cf all these little problems —
that we had less time than we had thought tc finish up the

EVA. We did press ahead and collect this comprehensive sample.
The sample was taken from an area that Included a circle of

perhaps 8 feet in diameter. We collected the small rocks in
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one bag. The fines were scooped up and ccllected in the other

bag, Just the way we had talked about it.

We did activate the mortar packasge before leaving the area,
because we were getting short on time., We did pick up some
grab samples on the way back, There really were no problems.
I guess we finished everything on the checklist. We Jjust ha@
less time at the end than I figured we would have tc pick up
documented samples., It was just & collection of little things
that got us — no one great big thing such as the things we
have discussed. The adjustment of Boyd bolts, the hard things
to see, all these little problems with the thumper geophone,

and sc forth Just gradually bit intc the time line.

So we did collect some samples and got on back and closed out.
We found that the brush that we hed planned to use to dust off
the suits was effective, It did teke off the first layer of
loose dust. I would suggest that Jjumping up and down on the
footpad or stomping cne's boots on the ladder is just as effec-
tive with respect to the bocts themselves. Just banging

the boots against the ladder is enough to shake off that dust.
From the boots on up the lower legs, backs of the legs, insides
of the thighs, and so forth, the brush did appear toc be fairly

effective in getting the first layer of dust coff.

GO NFIDENT | ivkig
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And effective in the sense that, after the fact, we didr't
end up with toc much dirt ir the IM. Although we had the

7B cable all over the ground, stomping on it, and covering
it with dust, when It came up into the 1M it didn'% have =
great deal of dust on it. It didn't snake a great desl of
dust in the IM wnich was very surprising to me. I den't anow
why it didn't, but 14 didn't. Either just.the tersions ard
the vibration of it wibrated most of the dusi of ¥, or you

shock 14 off.

Tre part that had dust on it never got inside.
Rezlly.

The parti between the nooks and the bag and yeour end of it

never got on the ground.
That's right!

“he part that was on the ground was the part that was going

tnrough your hands.
A1l right, that expiains it.

A1l right, we parked the MET and covered it over., We didrn's
have any problems in the techknique thai we used in getiing

the sample return container ur. %4 started ur the Zadder and
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got a couple of steps up, and I Just handed it up to him.
It's a lot easier to do in one-sixth g thar it is on the
ground. He tock that on up and left it on the step, znd

then he hauled up the rest of the stuff from the bag.

While we are commenting on moving the rock box up, on the
second EVA, for example, I carried it up by myself from the
ground level without any great problem at all. I !ust bounced
up from the surface to the first rung with the roex box in

my left hand.

I guess that the ingress and the closeout went jusi about as
planned., We had no real problems., As for post-EVA-1, I
don't believe we had any problems getiing in. None of the
fittings gave us any problems, The PL3S recharge went ockay,
the PLSS doffing was okay. It seemed to me that post-EVA-1
went along pretty much on schedule. I can't think of any

problems, Can you think of any probiem we had?
No, I can't.

Everything went as the checklist called for with no problems.
We're back on the Lunar Surface Checklist here for a while,
We found that it was easier to leave the side of the nammock

that was attached to the Commander's side of the IM hooked up

SONFDENT A
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so that, when the IMP pulled it cut of stowage, ke wouldn't
have to get deown on his nands and knees, “ind those fittings,
and hook it up. It worked out very well that way. Le didn't
hnave any rroblems with getting the hammocx oul. We have
discussed the feedwater. We origirally wanted to do that
twice — cnce after esach EVA. We firally reachel an sgreomeni
te do it only cnce. I guess they TQCELVEdIgOOd data correls—
tion., We haven't heard yet. We unstowed the harmocks znd
wert intc a rest pericd, We didn't seecm to nave any problems
there. As far as the rest was concerned, I didn't sleep veary

-4

much, I don't zrnow whether “d did or no:.
Lot too much.

5d, was this +the point where we had the nroblem with the

urine noge?

Tris was the serond time we had a problem with the urine nose.

Both times when we were scheduled to dump urire out ¢f the
UCTA inside ry suit intc the 1little bags, we found that the
hose leading from the UCTA to the suli fitting was a little

toc long and it was kinked. Consequently, I couldn't transfer

urine cut from the suit irntc the bags. We got arcund that by
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unzipping the suit and having Ed reach in there and straighten
out the hose. It transferred that way. We used up every

single cne of those damn urine bags.
That's a good point.
We didn't have encugh of those.

We could have used several more. There's a problem in the
stowage. The stowage of the urine bags on the right side is
great when they're empty; but when you fi11 them up, there's
ng place to put them. They're too big to fit into the stowage
compartment , and there's just no other place to put them.

We had them stuffed everyplace until we could put them in the

contingency bag for jettison.

I don't know what you can do to make that rest period more
comfortable., There needs to be some place to rest ycur head.

I didn't have a feeling I could put my head on anything.
I felt the same way.

We did find that we had to take the boots off because there's
so much dust in your overshoces that we did take those off

before we went to bed.

@OMFIDENT D
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In training, we thought that mayve that was an unnecessary
time—-consuming step and we'd probably sleep with the boots
on, but they were so covered with crud that I didn't want iz

siftirng down in my face during sleep, We took therm cof”.

thinx thet 1f there was some wazy you could make the head a
little bit more comfortable that you'd probavly be able to
sieep a Yittle petter. We did res%t and decided that, since
we'd gotten a little bit behind on tae time iine on the firsi
EVA, we'd probably betier start the second EVA early so we
wouldn't get hung up on geiting back in. We didn'i want to
be rushed for lift-off, I'm glad we d4id shat. It enabled us
to get a full EVA period in and sti’l have plenty of time after-
wards to get cleaned up and ready for lift-off. We actually

started asbout 2 hours early.

I might commenrt at this point back on the sleep period. Al-
thnougn we were only listing starboard T degrees, that was very
disconcertinrg during the sleep pericd. Although T degrees
didn't seem like much when you're standing in the cockpit, it
seems like an awful 1ot, especially when you're trying to
sleep. We both had the feeling throughout the rnight that the

blasted thirg was ftrying to tip over on us. Actually, we got
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up and leocked out the window a couple of times to see if our

checkpoints were still right where they were supposed to be.

We even got a little string, hung it up, and tried to figure
the angle. The platform was powered down, and we didn't have

the exact angle.

If we had to land at the iimit of the IM envelope — a slope
of 10 or 15 degrees — I think the guys would find it almost

intolerable to work in the LM and sleep in it at that angle.

If you know ahead of time you're going to land on a siope of
any magditude, what you ought to do is bang it in pretty hard
so that you dc end up with the cabin level. You'll get some
uneven stroking of the gears. But you ought to pick a rate cof
descent of 5 or 6 ft/sec and put in at that speed. I don't
think we strcoked the struts at all. We got up, ate a little
bit and felt a little better. We rested, although not well —
were rested and were ready to get off and running agein. We
powered up the IMU, the LGC and ran a P57. Again, we had some
pretty small torquing angles. All torquing angles were 0.1 de-

gree or less.

The EVA 2 PREEP seemed to go as smeothly as the first one did.

This time, when we got to the comm check, everything worked
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SHEPARD  fine. We stayed essentially on the time line as far as that
(CONT'D)
PREP was concerned. Again, we had no problem getiing down,
MITCHELL I discovered this at that point — I don't know when it
oceurred — my right glove wanted to move to the left and down
whenever I relaxed pressure on it. In order tc move it back
to normal working position, it took a great deal of effort.
Anytime I'd relax, it would snap over to that position. It
caused quite a bit of a problem during EVA-2. Tt limited to
a8 great extent the amocunt of things I could do with my right
hand without tiring. I could do most anything but it was Just
slow-and tedious to do it. Outside of that, there was no other
major effect of the glove problem. We brought back the glove.

You just have to look at it and see what the problem was.

Yes, after I said broke I wasn't sure that's what T really
meant. I didn't know what had happened to it, but it was not

performing as it should have.

SHEPARD  On EVA-2, we stayed right on the checklist and got everything
loaded on the MET. We went through the checklist, and Houston
checked it with us. We had everything we needed on there. We
repositioned the TV quickly and headed out on the traverse.

We went arcund and got the LPM out,
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That didn't present any more problems than we expected. It
vas a messy four-handed operation, but that we expected and

it didn't dizappoint us.

It takes two people to do it. ... manipulating al: of tihe

equipment to get 1t positioned just right,

I might say, in defense of the LPM, 1t gave good readings. We
kad to stay on high scale most of the time, so obviously there

was a magnetic fieid that we were measuring.

I thought the MLET worked very well., We had been living with
it for some time during the training cycle, and it had been
mcdified a few times to take care of some of the problems. I
thought it was generally worthwhile. It enabled us to operate

more efficiently than we would have otherwise.

We would have been 1n real trouble trying to move all that
stuff out with just a handtool carrier, and still get the same
amount of work done. T think that the MET stability was good
at reasonablec speeds. It was not hard to pull. It did make
vou change your gait a 1ittle »it. I didn't feel like =
balanced quite the same way with the MET as I couid without it.
You could ovull it up to fairly goed speeds without any stabil-

ity problems. It d4id bounce and hop and tipped tc turn over
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(CONT'D)
the wheel. It was not too hard to stabilize it with that tri-
angular handle. Al seemed to be able to move faster with it
than I did. That's because I didn't feel comfortable with the
stability of it. When we hit rocks and things, [ was worried
about it tipping over, and T really didn't want to see all that
eguipment spread out over the lunar 1andscépe. So I think I
probably tended to be a bit more cautiocus. When Al was pulling
it rapidly, he was controlling it well, and it didn't tend to

turn over. We did pick it up and carry it part of the way.

That was no great trick.

SHEPARD  Ed was in the front of it one time, and T was in the rear. We

lifted it up and carried it.

MITCHELL One time when Al was pulling it, I picked up the back, and we
carried it. We could move at a fairly rapid clip that way.
It was not as free & pace, as fast a pace, or as relaxed a

movement as you could make without it.
SHEPARD Didn't something come off the MET one time?
MITCHELL Yes,

SHEPARD It was that little SESC can. One of those popped off.
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Yes, that was on the way back. I stopped and picked 1t up.
(Other than that, things did not bounce off of it. Anything
that was tied down well stayed in place. The 16-mm camera
started oscillating. It came cut of its holddown and was just
sitting in the two retaining rings. Coming down Cone Crater,
it was swinging around very wildly. The magazine that we had
cn there didn't have any film worth looking af, although it
would nave been darn interesting to see it. The camera was
whipping arocund from side to side making 360-degree pivots.

It would swing ‘halfway and swing back very rapidly, and it had

come out of the tension fitting that held 1t in position,.
That was really held in only by gravity.
It kind of brushed up against cne side of the MET.

The closeup stereo camera had a slight flange fitting on the

other side, and that baby never bounced up.
It stayed in very well.

It stayed in there just as solid as a rock. In summary, we
had very little trouble with things bouncing off. Only cne

thing bounced off.

6 ONFIL Bhilviniad
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I think that's due in large to the fact that we insisted that
everything have a good retaining cliv on it. All the bags had

covers to help hold them in.

I really expected more dust toc be ccllected by the tires and
thrown up cn the MET. That didn't turn out to be the casc at
all. We dragged it through some fine-grained stuff rnear the
edges of the smaller craters; and, although the tires sunk in
mere, in that fluffy, less dense regolith, it still 4idn't

throw up an awful let of dust.

Dust didn't adhere in any appreciable amount te the rolling
surface of the tires. 'The MET seemed tc mash it down, bui
it didn't adhere. It didn't throw out a rooster tail as we

might have suspected.

Zven at fairly good speeds.
Yes, that was very surprising.
Did you get the LPM &ll done?
Yes.

I got the thermal degradation samples all done, and we took

photographs of footprints.
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MITCHELL The LPM cable was very difficult to roll out. The spring in it
and the backlash were such that I could roll four or five rolls
and not crank up appreciably any of the tape. It was just
tightening it up inside the reel. When I loosened my grip to
grab 1t again, it would unwind three or four turns. TIn addi-
ticn, the tape was rolling up in bends, and it looked like a
glant bow, very fluffy with lots of bends all balled up around
the reel. It was really a mess to handle. It tock abcout two
or three times as much time as expected to get the cable reeled
in the first time. T would have objected strenucusly 1f T had
had to do it a second time, and we had planned on three meas-
urements. I was seriously considering just trailing the rest
of that ribbon behind us and taking our chances with it. It
was reglly difficult. Tt was complicated by the fact that my

glove problem was making the mobility in my right hand difficult.

SHEPARD I felt that we had a navigation problem on EVA-2. T den't know
M why we didn't worry a little bit more about that preflight.

We did discuss the fact that points & and B were not very well

defined. Taey said, "Well, it wasn't too important to get

exactly tc theose two points from a geclogical peint of view."

This may be true, because we're supposed to be in contact with

nondescript material. But it sure made it tough to figure out
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exactly where we were as far as the progress of the EVA was

concerned.
Yes.

Until we really get a feel for navigation on the surface, there
should be.some strong check points to follow. First of all,

it gives you a feeling of security to know'where you are. You
know where you are distancewise and what you have left to cover.
Second, there's no gquestion in my mind that it's easy to mis-

Judge distances, not only high sbove the surface — that we .-

discussed before — but also distances glong the surface. It's
so crystal clear up there — there is no closeness that you try
to associate with it in Earth terms — it just looks a lot

closer than it is.

I certainly agree with that. I think there are two problems
that effect your distance measurements, Oﬁe, as Al described, -
and the second is there has to be a little bit of distortion

in the bubble, I don't know how much that contributed to it, |
but I think it contributed some. I believe that ocur primary
problem in navigation was the surprise brought asbout by the
roughness and the undulation of the terrain. We couldn't

see — one set of landmarks, the prominent landmarks -—— our

next set of landmerks from our present position. Large craters

otnngl
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MITCHELL which we expected to be able to see standing out on a reason-
(CONT'D)
ably flet plane were not on a flat plane. They were hidden
behind other craters, ridges, and old worn-down mounds. You'd
say, 'Well, this next big crater ought to be a couvle of hundred
meters away, or 100 or 150 meters." It just wasn't anywhere in
sight. So you'd press on to another ridge and you still didn't
see it. All you would see would be another ridge. Finelly,
you'd get over to it and there it was. You could not get enough
perspective from any one spot to pin down precisely where you
were. The undulstions over the neighborhocod were probably
10 to 15 feet. BSome of the big craters up to the north and to
the south looked 50 to 100 feet below our level, It locked
like we were in a large group of sand dunes. The wavelength
of the sand dunes would be much greater here, but that was kind
of the feeling I had., I never knew what to expect when I went

over the ridge of the sand dune or what I was going to see on

the other side of it.

SHE?ARD I think that complicated our problem. I don't know what to
suggest on that. I think that we have talked about navigation
vroblems before. We always felt that you know you'd see these
craters out here. Men have planned for them and they're very

well defined and we ought to be able to locate them easily, but

COMMSDEN o0
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that just isn't the case. There has to be more thought given

tc some better way of positioning oneself on the chart.

Maybe this thought will help. We could put some work into a
manual method of distance estimation better than your thumb
up against the IM. We need a better manual method of estimat- _

ing distance.

I think we did come pretty close to point A, and you and I were

8till arguing about where in the hell point B was.

Yes, we were. And T still don't know. It is probably still

there.

We were supposed to do our thing at point B.
Did you remark anything about the TDS?

Only that T did it.

Ckay.

I did what T was supposed to do and put it back in the bag.
I was surprised that there was little adherence of the surface
dust. I expected a little bit more. It didn't adhere very

much, We did all the things we were supposed to do at points A

O
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and B and we felt we were in the general area of where we should

have been.

Would you remark about your experience with the cvore tube where
you drilled at pclnt A, so we can contrast it with my experi-

ence later on at Triplet?

Point A is where I tock the double core. It went down all the
way. It went down relatively easy for the first section. The
next half of thne second core wasn't bad, reguiring just gereral
tapping; then I had to bang it very hard to get the last half

of the top core, but 1 did get 1it.
Did vou get it in all right?

1-3/k to 1-7/8. I guess it was twe cores, That's about the

deepest penetration we had.

I suggested that we use the tip of that thing for the wug
sample. We brought the bit back in a separate bvag. We started
up the hill, got over the ridge, found another ridge, got over
that ridge, and found another cone. There was some discussion

at that point whether we should continue.

]
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It started to get frustrating at that point. We know we

couldn't be too far and yet we couldn't see the thing.

If we'd gotten to the point where we'd been willing to do away
with the rest of the traverse, we could have made the rim all
right. But I personally wasn't willing to do that. T felt that
gathering more samples was the better of the two choices. We
looked at the map again today and described two boulder fields
that indicate we were probably within 150 to 300 feet -
depending on these two boulder fields —— of the rim and still
were not able to see it. That was a pretiy good-sized lunar
featﬁre, to be that close to the top of the thing and not see

it. That is just part of the navigation problem.

At this point, In spite of my personal frustration — and I
know Al felt frustrated in the same way — to have us stop at

that point and turn around and come back was a proper decision.

We stopped and started taking samples there. T feel pretty
sure that we have some new and strange rocks. They looked —
even to our eye, without looking at them through the magnifying
glass — decidedly different from some of the rocks we had seen
on the way up the slopes in the crater. I feel pretty sure
there are going to be some types of rocks that they haven 't

seen before. We took a lot of samples. We have some dacumented

Gn——
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and some undocumented samples. T think that all 'n all we
coilected quite a bit of rocks from up in that zrea, Tne people
on the ground helped us by realining scme of the tasks that we
criginally had scheduled tc de up there. Sore of the things,
like the polar survey and the boulder rolling we had intended

to do from the rim werer't applicable, sc they were discarded.
We started back down the hill. From the clevation where we
stepped, the view down in the valley was just fantastic., Eut
outside of that, we could see exactly wnere we were going at
thiz time. We sald we were golng back to Welrd and we could

see Welrd. There was no quesiicn abeout it.

It was Just 1like the map. Fortunately, there was a Zoulder
between us and Weird. We used it as a reference, but, 17 thaz
baby hadr't been there, I'm not sure that we would have found

Weird.
When we gct down on the flat, it ...
It wasn't there. That's arother remark about navigation.

Zven theugh tﬁcre was = :ittle confusion, we were able to stot
ourselves coming by Flank and then Fredo helped us to iderntify
the one by peint T, We knew where we were at that pcint but

after we passed voint Z and started locking for wWeird, it ‘ust

wasn't there.
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SEEPARD But the boulder was, so we had a good landmark. That may be

the way you'd do it.

MITCHELL We had to be within 5C or 60 feet of Weird. It was ‘ust a
matter of loping over to dc it. But et that time we didn't

nave 1t to do i%.

SHEPARD We did get there. We sampled at Weird and then we got into
the trenching business petween Weird and Yorth Trintet. I
started digging the treneh while Ed was documenting scme

samples.
MITCHEDL Yes, while I was trying tc pat thcse cores

SHEPARD You were making an attenpt to do a triple core. It lcoked as
i# Ed and I should have changed pesitions because it was not
soft enough for him and it was too soft for me. We practiced
digging the trench in the edge of the crater, because it was
mechanically and physically easier to dig the trench on the
slde of the orater. By the side of the crater, the dust just
wasn't cohesive encugh tc get a good sample of scil mechanics.
We provably did get a pretty gocd idea of what the composition
of the scil was, because it wouldn't hold more than a 60-degree
angle on the side of the trench before it all started felling

back downl in., We did the best we could without it. We wore
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running out of time again and it was either dc the best we
could with that particular trench, ¢r not do it at all. We did
go down througn three distinect layers (including the surface
layer) of differert material. They had different colors and
different textures. We attempted to document ithis with samples.
We alsc made an attempt to get the bug sample “rom the hotuom
of the trench. We prcbably 4id get scme soil from as mucu as
18 to 20 inches down; but it's all mixed up with surface soil.
It may net be definable as the bottom-of-trench sample., o
attereting to f111 the container with that materiai, I had a
problemi Fortunately, we had two of these containers., T tock
the cover off., The top ard bottom part of the container have
protective Teflon seals, The can itself was a knife edge. Tt
has a pretective Teflon sezl around it. The top also has a
protective seal, When 7 took the first can apart, both seals
came off together. This left a knife edge unprotected., We
discarded that one, We went after the other one and, forla-
nately, taat came apart all rignt. T filled 1t with material,
Fven after we put it in the MET, that's the one that bounced
okt. TFortunately, Ed was behind there and saw it bounce out,
so we didn't lose it. I don't know why those two picces of
Tefleon came off together. The top came off and there they

wers, I was leooking at the unprotected seal.

Giiidiiddd
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While Al was doing that bit of work, I was trylng rather un-
successfully to get the triple core in., The first one would
not go in. T was really beating hard on it. 1% just woulde's
budge. I think we saved that one, put aznother core tube on the
bottom and tried drilling again. Tt went 1in a bit further. 7t
didn't secem to stop guite as sbructiy, but it didn't &o in mich
further; all the while I was ‘ust beating the hell ocut of iu
trying to push it in. Tt was cnly inchine down a millimeter

cr less emch time T kit it. Finally, nad Lo glve up becosuse
ust wasn't golng In any fuarther. 7n the gecond one,

rove it i1 a core tube and a hal? and 1 taink we gob one core
wube out of 1t. T'm sure 2t pressed down sc that we didn't
get anything in the sceond core, We nad a lot of trouble wito
sample bags. We throew a lol of them away because the little
metal [lags that were supposed to help you rell them up were
getiing entangled with ecach other. 7Tt wzs almost impessible
<o sort them out ard pull ane bag cut of the dispenser. Geon-
erally, we pulled cut two or three and one cor twc of those
would get lost. Tt was Loo much effort to bend down and pick
them up. It didn's look like we were going to use a2ll of them
anyway. That particular plece of equipment is going to have

to be amoothed out, Tt waz time censuming and hard o use,
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SHEPARD  We pressed on from there to North Triplet. We took some more
samples and some photos. Then we came back into the LM area.
I went out to resline the antenna, and Ed went out to the
boulder field to get some more samples. T think the operation
of these cuff checklists is good. We had no problems in read-

ing them or in using them.

The gnomon was satisfactory. We mounted the color chart on
the gnomen, and it proved very easy to handle, The extension
handle was good. We didn't have any problem with retrieving

the solar wind foil.

The closeup camers operated fine. We would have liked to have
used it more but we just didn't have time to get to it. But,

when we did use it, it seemed to work well.

S0il mechanics we have talked about generally, We felt that
we had less dust throughout our area perhaps than the previous

landing sites.

MITCHELL Did you want to mention that on the EVA comm test we never

really found a boulder big enough to get behind?

SHEPARD Yes, there weren't any boulders big enough for the comm test.
We were more interested in getting samples of the boulders,

and I'm not sure what you would lose. Assume that you're going
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to lose comm if you get out of line of sight and govern your
operation accordingly. That's probably a pretty good way to

goe. It would have been nice to know whether, if you went behind
a rock, you would be able to hear them; but you assume that you

wouldn't anyway.
We'll let the Apollo 15 guys do that,

The closeout went about as scheduled., We had a lot of extra
samples and extra weigh bags. We used thiem — just about used

them all up.

A couple of things on weigh bags, sample bags, and storage.

It appears to me the geclogists are now wanting larger and
larger rocks., Rocks of any decent size at all are too big for
the sample bags, and to have to search arcund for rocks small
enough to go into the sample bag is an unnecessary time con-
straint. Either there are plenty of small-size rocks, or there
are not. 1In our case, most of the interesting rocks were too
large for the sample bag, and thus didn't get put into one.
When it came to stowage back in the SRC and returning the rocks
that we collected, there were so many large ones that we got
very few of the sampled rocks into the SRCs. Most of the rocks
ended up in one of the sample bags inside the LM rather than in

the SRC, which may be fine, but that's the way it was. BZo,
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MITCHELL mnost of our big rocks were unhagged; thus, we are going to have
(conm'D)
a . more difficult time identifylng them, I think.

SHEPARD Well, you are probably going to get some argument aboulb that,

depending on which geclogist you talk to.
MITCESLL That may be true.

SHEPARD There are going to be a lot of different opinicns. We ought
to get lots of little rocke and forget the big ones. Other
guys are going tc say taey would like to hawve more big rocks
50 they can pass them arcund. Sc, get more big ones than little
ones. I think that is going to devend entirely upon the geol-

cgist you taik to.

MIZCHELL Well, my voint is you can put a little reck in a big bag, but

it's sure hard to put a big rock in a little bag.

SHEPARD We were preopared to go either way. We had a little tag in the

little bags, but we didn't split any of the little bags.
MITCHELL DHNo, I don't think so.

SHEFARD They all held together. We were pretty well prepared to go
either way. We had more than enough containers to collect what

we had time to collect in that particular <ime period.
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Except I felt a bit disappointed with the skeitchy documenta-
tion we did on some of those rocks, that we couldn't do a
betier job of identifying — putting a number on a particular
rock so thet we couid subseguently identify which rock was
picked up where. Ti's going to be a hard job te sort it ous,

I'm sure.

With the geologists, we may be able to sort it out very well
in 2 matter of a day or so. We did get everything in that we
needed although we made two trips with the FTB and an extra
rock bag. We did get everything up there all right, with the

exception of one camera magazine.

Cutside of my own stupidity — missing that one magazine, This
was complicated by the fact that, in real time, we decided tc
take the extra magazine we hadn’'t used on EVA-1 out on EVA-2,
so that we had an extras magazine on the surface. In checking
things off on the checklist before ingress on the second TVA,

I very brightly marked off three magazines. We had threec

indeed. There was the fourth magazine sitting there on the

camera that we Just overlooked.

There was no preblem getting in — Just like tefore.
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Everything seemed to go along preity well here. We got the
PLS8s off, got the jetiison packages ready, and got everything
out of there. I have forgotten exactly how much anead of the
time Iine we were at that point, but it seemed to me we had

avout an hour to sit around with nothing tc da.
Yes, something likXe that. We got plenty of time to talk.

We had about an hour. We went in 2 hours ahead, VYes, but
something else happened in there, Deke. I don't know what it
was. Something else happened to take up the time. We kept

tusy. I don't recall what we were doing.

We spent a lot of the time carefully stowing. I think most
of our time went to stowage after we got in — stowing all the
extra rocks that we had, making sure that they went in the
right compartments, sorting our Weighfs, et cetera. This tock

quite a bit of time.

I felt that we might need the extra time. I think we sort of
had a feeling that we had about an hour's dead time. At one
point, I said to E4, "Okay, we're all ready to go now. You

got about an hour."

Wbdbhdiiinie
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That's right. That was after we completed stowage. As Deke
just pointed out, we used an extra hour stowing and we still

had an hour left.

We had no problem with recharge, changing ocut batteries, PL5S
feedwater collection, or dust control inside the cabin. We
seemed to have a little extra dust on the floor. Other than

that, it was not too bad.

A lot of that dust, I believe, kind of got whipped outside when
we did our dump repress. The cabin dust kind of swirled around,
A lot of that went out through the relief valve at that point,

which might have reduced it somewhat.

We did clean ana lubricate the PGA seals at the neckrings and
the wristrings. 1T think that was a good way to go. We didn't
get an awful lot of dirt, but we did get just enough of a
smudge on the wiping cloth to indicate there was a trace of
dust there, so I think that's a good way to go. It doesn't

take too much time and 1 recommend doing that.

Yes. I think it's interesting -~ I don't know whether that
had anything to do with it or not — but my EMU leak rate was
less on the second EVA than on the first. That is completely

inexplicable toc me. The only thing that was different was
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that we lubricated the rings. Whether that has anything to do
with 1t or not, I don't know. As I recall, I had only C.15
leak rate on the second EVA — T mean cn the pressure check
Por the second EVA, My leak rate was much clocser to specifica-

ticn during the second EVA than during the first.

All the load numbers were good, the pads were good, everything
was in specification, and the AGS calibration was good, As I
recall, we got our updated AGS. We got the AGE time set with
a great rush. It came out to 36 centiseconds which was quite

adequate for the vurpose.

Prelift-off checks of the control systems went all right. The
PST nefore 1ift-off was accomplished with no problems. However,
there was a little collection of the light in the ACT for that
one, It gave a little btit more bounce off the radar or some-
thing up at the top of the LM, That was a kind of funny one
because I located the star by going to a different detent, then
swinging it on back around, and following the action of the

star arcund. But once I had that part of the star, I had no

problem in making the marks on it.

It does point cut the fact that, ai certain Sun angies, the
reflection off the front of the radar antenna really complicates

locking through the sextant, loocking through the AOQT,

abibitidilinde
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We got our pads all right, got the takeoff-switeh settings
made, got the GO for lift-off, and the circuit breakers con-
figured. HNo more commerts on that up te 1ift-off. Launch

preparation was virtually nc problem.

I think the longer timc involved in launch creparstion was
probably because we xnew we had a lot of time o do 1t. Iu

had some bearing on it, Deke. We wanted to do 2 zoed stowage
Job. We had the time to do a good stowage Jjob, so we proceeded
to do i%. In my mind, par: of that time was because those
weigh bags, the contingency sample, and some of these things
were awfully filthy; and 1 wanted toc make sure thgt they wero
wall stowed out of the way so that we woulidn't nave a dust

rrowlem whon we got Into corbit. That was one of the things in

my mind when Lt came Lo proper siowage.

We had a good stowage “here — no guestion azbout 1. We just
toock a little extra time to do it. Everything was in the right
place, We did have more rocks than we vracticed with, those
extra bags. We have done that before, and you know it wasn't
anything new. Tt just tock longer doing it. We had no hanguaps

anywnere — Just wanted to get it right.

I guess, with repard to stowage in the cockupit, we snould com-

ment about the T8A. T4 kept falling off its retalning nocks
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over the PLSS recharge station. It was constantly in the way
during ingress, egress, and ETB gtowage and unstowage. ‘The
result was that we finally pulled it off the recharge station,
threw 1t in the back of the cockpit, and left it there until
we were ready to stow for lunar 1lift-cff. It was gquite a nul-
sance. The Commander's hoses caused a 1ittle hit of a probklem
in the way that we had them hocked up tc the handhold, It's
vory important that they be run into the aft of the cockpit and
then forward through the utility strap at the handhold, Oiher-
wisc, thoy are in the MP's way while he s gotting in and ocut
of the ccekpit and while e is trying 1o hardle the ETB.  ‘fow-
ever, with proper handling of the Commander's hncses, it is no
great tig problem. The ISA definitely needs to have the hocks
on i1t reconfigured so that they wiil stay in poesition during all

the cockpit cperaticn, esvecially during nard-suit cperations,
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LANDMARK TRACKING

ROOBA With one exception, the landmark tracking went extremely well.
I thought the lunar graphics I had on board were guite ade-
quate. I had spent some time before flight studying all the
landmarks. It was so easy, I guess maybe ﬁost of that time
was wasted now. You could take the graphiecs and pick up the
lead-in and track the landmarks I'm sure, without having seen
a picture of them with just one or two exceptions., I had no
trouble acguiring the landmarks or tracking them, with the
exception of DE-2. I really didn't get that landmark. I
had locked for DE-Z on the REV just before the cone in which
I tracked it, and I couldn't find it at that point. I was
looking through the window. At this time, I was in an atti-
tude for something else but with the high Sun angle we had
at the time of tracking DE-2, it just went right into the
background surface and I was unable to pick up the target.

I was right in the area and approaching the nadir. I did
pick up a small crater in the area of DE-2 and tracked it.

I was supposed to specifically track the DE-2 crater and it
was just impossible to find it with the high Sun angle. The

rest of the landmarks went extremely easy. I got the camers



ROCBA on the adapter, fixed the sdapter, and got pictures of them.
{couT'D)
I'm pesitive I got gocd marks on all of them. One word on
that sextant adapter. It was hard to get in and cut each
time, In reflection, it was difficult on the bench checks
zlso, I know we talked about this. I felt like we needed
a little grapkite or some sort of lubrication on that
adapter. I nad it in and out of that nanel aguite a feow
times. Hach time it was difficult to get it iIn and out.
A

Landmark %4racking at low altitudes was extremely easy., AlL

the pads came up in gocd order, even with ihe comm nrouble.
COMMUNTOCATZIONS

ROTEA It seemed as 1f eacn ADOS was difficult. You could acguire
with the high gain and i< would be showirg a slgral strength
that should nsve been adequate; but you had te go toc MANUAL,
WILE BzAM width, twist the dials, get it locked up agaln,
and then go btack to MEDIUM or NARRCW. You Just couldn't
believe the signal strength meter and say that 1've got a
gecod locxup now., Why this is so, I have no idea. We spent
rcst of that first day using MANUAL and MEDIUM BEAM widsh.
Scmewhere toward the end of that day, we tried AUTO and iz
worked well; Ior the sleep veriod, we zut the dead bhand

r

down te U degrees, 1 believe, so they would hold the comm

C @bdintbhinheiiistsns
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seemed as 1f they were always marginal. T would come
around and approach the other terminasbtor and we would get
good comm and would get all the data passed up for the
next REV. Coming up the other side, I would concentrate
mainly on getting my flight plan finished rather thar
worrying too much about the comm. I would try to get the

comm; and, if it didn't work, I'd press ahead with my flight

plan, knowing that 1I'd pick the comm up agair .ater.
PECTOGRAPHY

ROOSA I think T'11 Jump all the dim-light phctcgravhy under the
one area and szy that the procedures were rather complicated.
Bowever, I had run through all these in the simulator. I
was well sguared away on them in flight. I had no troutle
at all with getting the experiments done in the time avail-
able. The dim-light windowshade £it well. After our final
bench check, in which we sguawked about the length of part
of the shade, I didn't have a chance to check it again.
Ray Dell'Osso did. He said it went fine and anything Ray
said, as far as I'm concerned, was ccrrect. The shade fit
exactly in flight as it should have. Just as added insurarce,

I did tave the fleocdlights which are upr by ithe right-hand
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rendezvous window so that, when I turned off the floeds, I
wouldn't have the residual glow from that set of floodlights
because they were right up by the window. I put a piece of
tapé over the green shutter light so it wouldn't be blinking
right by the shade. In most cases, I turned out all the
spacecraft lights and o?erated the camera with the remote
cgble, counting the time with the timer down in the LEB.

If there was & chance for the dim-light photography to work,
it should have been on this mission because I was, in most

cases, in total darkness.

I would like to comment on gegenschein pheotography. The
first time we came to it, I had inhibit A-3, C-k, B-3, and
D—h, the forward-firing thrusters. The rates locked low;

so I turned off all the thrusters and went through this
sequence. There must have been a little residual rates left
on one of them after I finished my exposures. I checked the
attitude and we had drifted off about 3 degrees. I don't
think this is any problem at all, but I just want to let

the experimenters know that about the first gegenschein
photography. T was trying to do a little extra cn this cone
alsc, by turning off all the thrusters; and we got about

3 degrees off in attitude., I didn't do that anymore. I

only turned off the forward-firing thrusters from then on.

oe )
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I have confidence that ell of those turned out extremely

well.
ZERO~-PHASE QOBSERVATIONS

One comment on the configuration for the zero phase. Tt
calls for the PCM caBle, and the 70-mm PCM cable is not

long enough to reach when you have the caméra mounted in the
hatch window. As far as I know, I had never tried to hook
this up before flight, with the camera in the hatch., We

did not have a bracket in the simulator. We barely got the
one for the flight there in time. BSo, that was one minor
change in configuration for zero phase, as the PCM cable

was not used. I spent gquite a bit of preflight time worrying
about my targets on this one., GSome of the targets on the

back side were rather obscure. 1 felt I was really up on

T

them, and on that first "Gee whiz, look at the Moon," after

LOI, as I was coming across withoﬁt the aid of the map, I
picked up most of my zero-phase targets. I think I called
several of these out cover the loop. I felt real confident
from that point on that 1'd have no trouble at all picking
up the zero-phase targets, I was quite surprised by the
zero-phase observations. When you're on the back side, you

can pick up the target quite easily because it's at a good
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Sun angle and moving toward the zerc phase. So, acquiring
the target was no problem in most cases. I had plenty of
visibility esround the hatch - around the camerea mounted in
the hatch window, But I was guite surprised at the loss of
visibility of these targets on the bhack side, when you did
get to zero phase, I ﬁut most of this information on the
onboard tapes. It should be there. 1In general, according
to our rating system - and I applied this rating system
right at the zero-phase point - on area 1, I rated A as

Jow, B as medium going to low, and C as zero.
You mean you couldn't see it mll.

Zero means no acquisition of target or target area. This

vas phencmenal. You could have C in view and as it moved
inte zero phase, it, and everything around it, was completely
washed out. Now, the real key to seging the target at zero
phase or above - and, by above I mean with the zero-phase
point moving away from me. You have no good contrast in re-
lief on the back side. Now, on the front-side targets — say
you had & flat mare surface and & crater on it. Even though
the erater was not bright, you still had a relief. You had
the flat surface broken up with the crater rim. Then it was

nc prchblem at all., I only got to shoot two front-side targets

ABNRDENMT
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as the others were canceled because of the Descartes photog-
raphy. T had no trouble acquiring targets 3 and L, following
through zero phase, or seeing them exactly at zero phase.
But, on the back side, on targets 1 and 2 you really lost it.
There was Jjust the lack of physicel relief - structural re-
lief between the target and the surrcunding terrain. And

on ares 2, we only had targets A and B. Ilrated A medium to
low, and B was an absclute zero. It had nothing whatsocever
<o do with zero phase. I didn't have any confidence pre-
flight that I would be able to see target B. I couldn'’t

find target B at low Sun angle, good Sun angle, or bad Sun
angle. I looked for that thing on several passes before my
sctual observation of it. T sat through several briefings

in which the PIs would discuss which crater was B and they
would leock at these photographs a long time and so B was
purposely, I guess, a very difficuit target. And I couldn't
find that thing, and it didn't have anything to do with zero

rhase.
Too small?

Well, it wes nondescript. It was supposed to be a crater,
but it wag in & general rolling area with creters all over

the place. You're right in the area. I couldn't say
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specifically I saw that crater. Zero phase didn't affect
that one much. 7T alsc got & chance to look at target 1 on
one of the other passes coming around. It repeated exactly
what I'd observed on this one when targets A, B, and C went
into zero phase, Target C was completely wiped ocut., I was
gquite surprised. The sﬁructural relief is the best help

that you can have. So that toock cere of zero-phase targets 1
and 2, 1 gave a mark on the tape recorder when I turned on
the intervelometer and I gave & mark vwhen I turned the inter-
valometer cff. I did notice the cemera, approaching the

zerc phase. It seemed as if it clicked quite close to zero
phase on Just about each pass; so I think that the ground
T-start times were good. We should have gotten & picture
very close to zero phase on each target, While I'm speaking
about the intervalometer, it had quite a few of double
actuations on it Just as it did in our bench check down at
the Cape. We mentioned that, and théy completely inspected
the intervalometer again. Tt still had several double actua-
tions on it. The switch target time didn't work out too
badly. I set up my timer to give me a gross time to switch,
to alert me that my switeh target time was coming up. Then

I switched it the exact second by using the event timer and/or

my wrist watch, Then I finished up targets 1 and 2, 1 came
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sround to the front-side for zero phase on targets 3 and L,
I just read you word for word what my comments in the book
were. That's probably the best data we've got. The dark
mare surface made a good contrast with the bright crater
rims. That's easy to identify. On the back side, where sur-
rouding terrain is almost the same aslbedo as the crater, it
really gets wiped out at zero phase. Now,.I also want to
amplify that statement, particularly on target 3, where we
had a rather subdued crater in Ptolemaeus. I didn't have
any trouble at all picking it out. Now, targets A and B
were on the flat flocor cof Plolemaeus. I could find the
general area real fine by that little, small bright crater
to the right of B, but crater & was not a bright crater, It
was subdued, and I specifically concentrated on A as it went
through zero phase and it hung in there all the way. So
there's really a marked difference between front side and

back side as far as zerc phase is concerned.

Zodiacal light was probably the most complicated of the dim-
light procedures and it went well. I ran that thing and
ended up right at sunrise. T ran off my strip and the sun-
light ceme into the spacecraft. It was right on schedule.
About this time, I got a call from the ground to make sure

I had saved a couple of magazines because they were then
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thinking about the 500-mm backup for Descartes. I'm a little
surprised that we didn't shoot Descartes on the first day
with the 500~mm to get the lower Sun angle. I don't know

if this was ever discussed on the ground or not, but being
suspiciocus of the Hycon, it seemed maybe we should have

shot it the first day and bypassed some of the landmarks.
Anyway we didn't. We went into another serieé of landmark

tracking and I've sald enocugh about those.

The orbital science photography was specifically some hand-
held strips that had been coordinasted. I did net just want
to shoot targets of opportunity. I wanted specific targets
laid out that I knew I could shoot; where we would get the
most scientific gain. We had several of these and, on the
second day, almost all of them were scrubbed. 0Oa the first
day, I did get in about four of ocur targets. And as far as

I know, the pictures should be good. Some of these were

some long sirips you had to take with the spacecraft attitude
that we had., We had no specific attitude for the photography.
For a ccouple of these, I was crammed up against the panel
trying to get thet 500-mm lens in the right area. But we
knew in advance they all may not be suited for a certain

window, but I believe T got the four handheld tergets on

BB FiD b llvivimy
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that first day with good results., We'll have to see the

pictures. 1've already commented on the Hycon.
PLANE CHANGE

Coming down to the plane-change burn was Just like any other
burn. I was well ahead of time. I made sure that I didn't
get behind, and I scurried around and got éll the.equipment
secured. I was well up on the time line coming inteo it. It
was a nice long burn, 18 seconds. It went real well., MSFN
got the telemetry. 1 guess there was some doubt or some
questions before flight about getting PLO data, but they

got all the data, They were in a hurry at this point for

me to go ahead and get started on the maneuver. So, I just
let them read the residuals and I proceeded and didn't even
vrite any down, as scon as I knew they had them., I think
the largest residual we had was 0.6 in X oh this thrust. I
then went into earthshine. I had.to go through the gyro
torquing and I got the cameras configured for the earthshine
photography. That's rather a tight time line. I knew it
was going to be., I had simulated it and T made it with no
problem. However, it was tight trying to get ready from
the plane-change burn to start the earthshine photography.

Here again, I couldn't use the windowshade because we had
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up at that pass. That took me up through the end of dsy 1.

I knew the next day was going to be an extremely long and

an important day, sco I went through my presleep checklist,

had something to eat, and tried to get as much rest as I

could. I didn't work on the Hycon that night.
OPERATION OF SPACECRAFT

ROOSA I guess I really don't have anything to say on that. We
didn't have any problems to speak of. The thing went as
simulated. The only problem was our communications and that
seemed always to be there as a nagging problem, I didn't
sleep any better, any worse as far as the solo period was
concerned, than I did when we were all in there. I didn't
have any pangs of loneliness or anything like that. I got
up the next day. I had gotten all my magazines and cameras
configured because, from the simulations, I knew the second
day started in full afterburner, and it did as advertised.
As soen as I got up, I had some more cameras to configure,
a little bit of talking with MSFN, the VERB 49 maneuver for
the bistatic radar experiment {the uplink is dropped, and
I'm into the bistatic radar experiment}. Things went ex-

tremely fast. I know the first time I tried this in
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started right on time. 8o I had run through this several
times after that to make gsure that I wasn't caught behind.
It's a variable CRB RATE, soc if you don't get started on
time, you've got a little mathematics to worry about because
you're really pitching this 0.0830 instead of your normal
OEB RATE. 1 have nc idea how the bistaticlradar experiment
went. I got nc comments from Mission Contrel on it. We
got configured correctly and blasted the.lunar surface with
the various antennas. During this bistatic radar pass, I
had a long strip of handheld 250-mm vhotography. T got
95 percent of that long strip as advertised. J had tc switch
windows a couple of times because of the attitude I was ir,
but I knew the specific areas that were of higher interest
and I got these in particular. Although not in the flight
plan, I alsc took some handheld shots of the Crater _ansberg B,
where the Apcllo 13 S5-IVE was located. Its impact was close
to this. As it turned out, we shot thaet agaln later Jjust
before TEL in & superhuman effort, which we'll go into later.
One thing that troubled me during this handheld photography
during this one pass was that the windows were fogged up.
I actually had water condensed on some of the windows cut of

which I was trying tc take pictures. I noticed this just
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about cn each pass. They come on the end of the dark pass,
coming through the dark side. I could feel the humidity in
the spacecraft picking up a little. It felt a little clammy
and then I'd come out into the sunlight and some windows
would have condensed water on them and some wouldn't. But
coming across the front;side pass, everything would clear

up and I would be ready for the next one. It was not a major
problem, except in this case, as the water was on some of the
windows I was using [lor photography. I Jjust tock some tissues
and cleaned them off the best I could and kept clicking awvay.
After that one, I wernt into the dark side and started the
vertical sterecstrip with the TO-mm Hasselblad., I was to get
about 3 minutes of high bit rate data at the start of this,
As I went AOS, I went through my normal check of the tape
reccrder end it was not gray. So, I hit the switch to FOR-
WARD, COMMAND RESET. The tape recorder went gray; then I
forgot about i1t. I didn't check it again until I got ready
to start my vertical stereo, at which time I locked down

and noticed that the tape recorder was barber pole. I tried
a COMMAND RESET and it wouldn't go forward. Sure cncugh,

the tape needed to be rewound. During this front-side pass,
during the bistatic radar experiment we had no uplink. The

ground did not have a chance to rewind. I saw it just before

R I, |



RCOSA the start of this vertical stereo. 1 hit the REWIND and got

(coNT'D)
in a few seconds of REWIND before it was time to start the
camera. I went tc HIGH BIT RATE and STAKRT. I probably have
about LS seconds of high bit rate instead of the 3 minutes
called out. We did definitely get the start cf the strip
on high bit rate, bu£ it was not as long as we wanted. This
is something I had never thought of bhefore. The ground had
not either. Then came the front side in the attitude and
with the TO-mm getting our vertical stereo. T had the hand-
held strip on Langrenus which went well. T had a good
attitude. I had no trouble at all on that vhcto target. At
the end of this vertical sterec, I tracked the landmark with
the CCAS to calibrate the camers coming across the front side.
The ground had decided that this time we would be shocotlng
the 500 mm on Descartes instead of the Hycon. I had been
doing scme talking and going through the troubleshooting
procedures on the Hycon. They had duplicated the problem
on the ground and had decided that it was tco marginal tc
trust; so we talked a little bit asbout the COAS tracking
procedures, In the normal flight plan we do have this COAS
track to calibrate the 250-mm lens at the end of this vertical
stereo. So I had tried it in the simulator. It doesn't work

too well there because of the cloud occultations, but it was
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ROCSA encugh to check out the procedures. In flight, it went much

{CONT'D)
easier. The procedure I used for the COAS track was to start
in CMC, AUTO, RATE COMMAND, When I picked up my landmark, I
would command a full pitch and when the needle got down to
my half s degree command, I would then switch the mode switch
to FREE, give it a few clicks on the minimum'impulse to drive
the rate up to around the 0.7 to 0.8 that you ﬁeed ana then
fly minimum impulse for the rest of the tracking. It went
quite smoothly., I finished up with the vertical sterec and
at this time I received an extensive flight plan update
canceling all the Hycon and putting in some new attitudes and
procedures for Descartes. I used the back of the Sclo Book
and the back of a ccuple of pages towards the end. I think
the Solo Book should include two or three extra blank pages
tc write down procedures. The procedure for the CCOAS track-
ing was an ll-step procedure. I covered up one whole page
with it. You Just don't have room te write that in your normal

time line because you already have so much in there.

If I had needed anymore procedures, I was just about out of
paper. We have blank pages for checklist updates and they're
in the back of the Malfunction Procedures. We have plenty
of blank pages on board end I guess my roint here is that we

should have a couple of hlank pages in the Solo Boock. It was
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no proplem. I had room to write, but if I had received two
or three additional long procedures I would have had them
scattered all over. At this time we canceled all the rest
of the handheld photography and worked primarily on getting
the Descartes 500~mm CCAS tracking. I thought this went
quite well from my eﬁd. Descartes is an extremely easy
landing site to pilck up with the two bright craters leading
right in. There's no way one can miss it., I thoughkt my
tracking went well. I just locked at the pictures and I'm
guite satisfied with them. We have some real good 500-mm
shots., The first four, five, and six frames, I was manually
clicking off every 5 seconds. It sure would be beautiful if
cne had a variable intervalometer that could be put on that
camera instead of the standard 20 seconds. Wnen you're con-
centrating on keeping the CCAS on the target, counting 5 sec-
onds, and clicking the camera, it is sort of & three-handed
operation. A variable intervalometer wculd have eased that
prokblem., I noticed on the film that the first five or six
frames are overexposed. I fired right down the settings that
they gave me, They were 1/250th, at f£/11 and at infinity. I
was ceonsistently shooting about 40 frames. They asked for

L2 frames a pass. I was very close to that each time. 1

feel real warm about that COAS photography. DE-2 was an
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impossible landmark. It shouldn't have been in there at that
high a Sun angle. I did do the second set of back-side zero-
vhase targets. They went down the line as I commented before.
I made a lot of comments on the tape. I'm sure that the FPls
and I will get together on those. In area 5, I listed A as
medium, B as low, and C 'as low. In target 6, I listed A &8s
zero, B as medium, and C as medium to high. For any further
details on that, we can refer to the voice tapes. I made my
third COAS pass on Descartes. I did not get the high bit rate
on. The tracking was good. The plctures were geood, but we

did not get the high bit rate. I called the ground and teld

them so they were aware of this.

At this point, I started to get things organized for the
rendezvous. I had done almost all of my housekeeping earlier
during the previous passes. If I had waited until I got up
to 141:30 in my time line and had tried to do all of the
things that it said there, I never would have made it by the
time we had LM lift-off. Whenever I had a chance, I would go
ahead and do things like instelling the cabin fan filter. I
took out the vacuum cleaner and had it assembled and stowed.
T got all my pouches off from B-5, B-6, and sc forth. I
really jumped ahead on this and I was glad that I d4id. I

set up my camera. It showed an eat period in here. 1T dia

CONERENIMb
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RCOSA grab a fast bite, but most of that eat period was taken up
(coNT'D)
with getting the spacecraft configured for the rendezvous.
I put my suit on. I had no trouble with the suit denning.

It went Just as advertised, and that brought me up to LM

lift-off.

Cne other area to include here would be my visual tracking
pass on the IM. We changed the coordinates of the LM slightly.
I received an update to NOUN 89 values. I alsc toock the
coordinates off my site map. I bombed Intc the area. I had
no trouble at all. I had reelly smoked over the Fra Maurc
area and had certain lead-ins coming into it. I picked up
Cone Crater and Triplet and had ne trouble identifying the
area. I was looking on my map at these coordinates, and

they were wrong. They had the IM over on the other side of
the Triplet. Then I saw the bright spot - the reflection

of the IM and the shadow. There is no mistaking the LM when
you see that long shadow coming out from it. I had a real
good track on the LM. I don't remember how many marks I
took, but T got & good track on it, Then I changed the
coordinates on my site map and told Ron that I put the LM at
different coordinates on the site map. The next day, between
the two iandmarks that were listed, I had a chance to look at

the landing site again. This time the shadow in the LM was
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down, but I knew exactly where to loock. I saw the Sun shining
off the IM and alsc off the ALSEP package. I marked down the
coordinates of the ALSEP and phoned those down to Ron., It

locked to me like the ALSEP was right out there by this crater.

I would like to comment'on the sextant image. The imege was
not absolutely sharp. When you are looking at stars, there
is no problem. When you look at the lunar surface, the sur-
face always looks a little out of focus. It is not enough
to bother your acguisition or tracking but is Jjust enough

to blur the fine detail.
I noticed that, too. It is Just slightly blurred.

Yes. 1 have cone more comment on this rest-and-eat pericd

in the sclo phase. I had locked at my time line with a

pretty critical eye and felt that everything was adequate;

but when you toss in a troublesome Hycon and a lot of trouble-
shocting, you can use up your eat pericd in a hurry. I
thought the cans of the chicken salad and the bite-size foods
were reglly the only practical food that I had teo eat. I
didn't have the time nor the inclinastion to try to mix any hot
foods with water. That was a good plan for me anyway because

T like those kinds of food better.
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12.0 LIFT-OFF, RENDEZVOUS, AND DOCKING

We had no problem, we had an automatic ignition on the PGNGS.
The ascent stage went to locsl verticsl smoothly, right after
lift-off. From its lending attitude, I thought ascent was
Just about as we expected. I think that you'll see in the
film out the window that pitchover started. right about at

10 seconds and the dead banding of the ascent stage in pitck
continues all the way intoc the shutdown. The comparison of
the PGNE and AGES parameters during lift-off were good. I
really had no concern at all during any of the ascent phase.
We didn't have any anomalles that you noticed that over there,

did we?

No. I might remark that I was left occupied with physical
things. The staging {(that was shown on the film) blew out an
awful lot of crap from the interstage area; a lot of Mylar, I
guess, shrapnel from the bolts. A lot of thirngs olew out and
it looked pretiy messy on the screen as it happened. The
staging sequence and the thrust onset made a pretty gcod shock.
There was no buildup of thrust; all of a sudden it was there,

and we were flying.

There wasn't anything unexpected at all. Everything went sbout

as advertised. Xd did his little rcll thing on the main -
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and the ascent phase. 1 was all set to shut down to prevent any
overburn, but the PGNS shut it down with very low residuals,
which we trimmed out. As a matter of fact, that was when we

hed a ... tweak burn.
Everything was Just right according to the book.

The twesk was a minus 2 feet in X, plus 5 in f, and minus B

in Z. We were in attitude ready to burn. There were no
problems, I punched in the hreskers to get & lockon with the
radar. We did not lock, which surprised me, but here again

it may be part of the problem we had before, where maybe our
rendezvous radar was drifting away from where we thought it
was. We didn't get very excited ghout that. We came on

around after the tweak burn and went into P20 and got = lockup
right away, and started updating. We called up P34 and started
cur rendezvous navigation. Everything went right by the

money , right by the bock, we had no anomalies at all.

I was watching PGNS. We had a single NOUN 49, which meant

that the PGNS knew exactly where it was.

The vector was good.

The vector was good.



MITCHELL AGS locked good on insertion. AGS updating was started at
28 minutes. I might point out that, although we were completely
nominal with no probtlems, we did not get the 30-rminute R/R-dct
mark for the backup charts, which essentially makes those
charts worthless if you don't get that first orne., I have no
explanation except the fact that time just moves faster when
you're in that situation. Everything was aﬁsclutely noriinal ,
but we still didn't get the 30-minute mark. I was surprised
when I got the clock set and was ready tc go, and the clock
was showing 29 minutes. I started updating AGE right after
that and kept 2 completely independent AGS solution throughcut
that navigation peortion. — The AGS and PGHNS HA and HP, as
we compared them through the burns, were hanging in there very

close. We had good soluticons on both computers.

ROOSA The simulations were correct on the comm, During all of the
sims, I had extremely marginal comm, but I always had gocd
comm with the IM, On this flight, I had almost zero comm with
the ground, and almost zero comm with the LM. Our VHF wes
extremely bad between the two vehicles. I did tke two or
three things that we had gotten briefed on {(that's got to ke
at least & year ago now). I turned the rangirg off to see if
we could talk between the two vehicles, and I played with my

sgquelech. As I remember, those are the two things that they
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stressed in our briefing: to get rid of the ranging and to
watch the squelch. The squelch had not been moved since the

PAD so I tried both those. We had literally no VHF comm

between the two vehicles.
Certainly not at that pocint.

Yes, at this initial point, VHF ranging was ceftainly.acting
up. I'd get my tones just as advertised, the thing would lock
up and then mayhe stay on for 1 or 2 seconds, then drop out.
Or it might stay on for quite a few seconds, long encugh for
me to get an update, a NOUN 49, They were always bad; I was
getting some bad updates on the VHF, I kept rejecting them.

T got one that was somewhere down in the order of 5 miles or
something like this, and I accepted that one because it seemed
pretty reasonable. I'm not sure if I accepted more than one;
but, anywsy, before we went L0S, MCC cslled and said that that
was & bad VHF mark, to discontinue the VHF markings, to do a
VERE 93, and to reinitialize the W-matrix. I sort of questioned
the reinitialization of the W-matrix, but they said to do it,
so I did. I did it with a VERB 93 and a VERB 88 and pressed
ashead with sextant only from then on. When I had time in be-
tween my sextant marks, I played with the VHF ranging. I'd

get it back up agasin at times. I got a lockon and everything
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locked good. At 143:06, which is maybe 4 or 5 minutes before
TPI, my range con the VHF showed 18 nautical miles., That was
a little before TFI and obviously was an erroneous reading.

I was not accepting any of this. I was just trying to see if
I could get the VEF going. I cculdn't. OCther than that, the
sextant marks went just as advertised. I had nc trouble
seeing the LM tracking light in the telescope cr the sextant.
It was a no-sweat deal to take the sextant marks, but the VHF
was out to lunch. I'm not sure why. I don't have any answer

on that.

Now you got locked up very well one time, when ycu told us to

be guiet.

That was after TPI.

That was after TPI?

Right. After TPI, then we had geood comm between the vehicles.
The VHF B had come back in about then too.

Yes,

The VHF B was bad before then.
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ROOSA Yes. I hed tried the other antennaj I tried the antenna
sguelch and ranging off to see if we could do any gocd, and
none of theose really worked. Sc after we burned TPI, I asked
everybody to be quiet for about 20 seconds to see if I could
get 2 good sclid lockup. It locked up and stayed with me

through the midcourses 2ll the way down to TPI.

MITCEELL I think one of the significant questions is why we didn't
nave VEF B. And once we answer that, we might have an answer

to why your ranging wasn't coming in.

ROOSA Yes, and I'm not sure that it was the failure to lock up be-
cguse, as you xnow, I got locked up enough to get these
erronecus ranges., 1t was not a problem of never locking up.

It was the problem that I was getting bad VHF ranging data.

MITCHELL I think our talking in the cockpit would prevent your locking

up.
SHEPARD The modulation from the voice shouldn't have made any difference.

ROOEA o other crew has said that that has mede any difference, In
fact, they have stressed the point that ycu could go ahead and
lock up with the LM crew talking to each other. But our comm
wasn't even good encugh to discuss the situation at the start

of the thing.

(Qboinkibinbidsigieing



MITCHELL Yes. We could hear you sometimes very faintly, but you were

way down in the mud.

ROOSA That was the problem from my standpoint. We essentially didn't

have the one sensor up to TPI.
SHEPARD Well, we got the TPI solutions on time.

MITCHELL The PGNS and the AGS completely agreed. They were within
about 1-ft/sec of sach other. That's 1.6 ft/sec on TPI
DELTA-V. They agreed within 1.1 ft/sec on total DELTA-V TPI

plus TPF. 8¢ the solutions were right together,
SHEPARD  And your solution was right in there too.

ROOSA Yes. Ours was pretty much within the limits of our comparisan
criteria. I 4idn't write it down. It seemed like — on the
nev W-matrix — I had something like 12 or 1lb sextant marks;
I've forgotten. But I didn't write it down like I did some

of the others.

SHEPARD There wasn't any problem deciding that we had good solutions.
Because PGNS was active, we went ahead and made it a PGRS APS

burn.
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MITCHELL Yes, but I retargeted the AGS to the PGNS sclution rather than
leave the solution independent, so that we would have a backup

on the burn.

SHEPARD We burned on time. The attitude change was such that we main-
tained radar lock through the burn, and we Jjust continued to

proceed with the PGNS solution for the midcourses.

ROOSA We agreed within 0.5 foot on each one of the midcourses. I've
got your midcourses here that 1 loaded. You had 0.9, 0.2, and

0.6, I had 1.3, 0.1, and 1.1. 8o we were very close on it.

SHEPARD We were very close on MCC-1. We burned minus 0.9, pius 0.2,
and 0.6. On MCC-2, we burned practically nothing — minus 0.1,

plus 0.1, and minus 1.4%. We had a little Z in there.
MITCHELL And all residuals were plus one-tenth after that burn.

SHEPARD Yes.

MITCHELL BSo we had very small differences; these all sgreed with the

polar chart,

SHEPARD We came in with the braking on schedule, went through the
braking burns, and ended up right in there. 8o from TPI on

in, everything was nominal.
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MITCHELL The AGS strategy was to initielize after TPI, and I did not
initislize after the first midcourse. I continued tc keep the
AGS independent and updated it. The AGS sclution was on the
crder of 9 ft/sec at the first midcourse, which is generally
gbout what you see in the sims. But the AGS hadn't reslly
converged by the first midcourse after initialization at TFT.
I did not initiglize after the AGS second ﬁjdccurse, because
the PGNS differences were so small and the AGS was right in
the same ballpark. They were on the crder cof ternths and 2 or
3 ft/sec in Z. 1 discontinued updating the AGS after that
point except to prepare it for the braking. Ehortly after that,
the AGS failed us, and the ground called us. I had not lcoked
at the AGE in some time. 1 was configuring the cameras Tor
the braking phase and the docking. When the ground called us,
I went back to look at AGS and got no response cut of it.

In fact, I think that we had already completed praking and
were stationkeeping. I1'd called up 470 to monitor the braking
phase to give us back the DELTA-V monitor during braking, and
470 did give a proper readout. So the AGS obviously failed
after that point. There was no AGS alarm. None of the cir-
cuit breakers was out. The symptoms were that the FDAI AGE
ball remained locked at the point at which it feiled. I don's

recall those readings. There was no way that I could get into
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DEDA to call up numbers or to but in numbers. The DEDA was
completely blank. I did note, after that, that the inner glass
on the DEDA address register was cracked. The ocuter glass did
not appear to be cracked at all; it was cracked down inside
the DEDA itself, probably where the register numbers are
actually displayed. There was a fairly healthy crack in that

glass.

We came to formation flying position about 100 feet apart.

And Stu did his pitch maneuver. From visual inspection, we
noticed nothing unusual on the command module or the service
module., We also had pheotegraphy, of course, to go along with
that. But the CSM locked good and clean, even the engine bell
was c¢lean, nothing unusual or unsymmetric about the burning
pattern in the engine bell. We had been given instructions

by the ground for the docking. They wanted us tc thrust some
with the PGNS at plus-X during the docking. We discussed that
with Stu, and we mutually asgreed that it would be better to
give it one go at least using the normal technique with no

thrusting. That we did, and it worked fine,

Yes, we discussed that on the backside. We really didn't see
any advantage to that IM thrusting. I was shy of that. I

didn't 1like that idea of the LM coming on with thrust. We

Qbbb dbided
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didn't see where we had anything to lose by trying the normsal
docking method. If it didn't capture, then we'd try it.
Docking went smoothly; it worked like advertised that time.
There was almost zero oscillations of the IM, T don't know
whether it showed up on TV or not. I had the TV camera run-
ning, but it hit and the talkbacks went barber pole, and the
IM set there. It was nc problem at all, One thing about the
IM insulation (it showed up on the TV) — the bottom insula~-
ticn on the bowl, whatever tank sticks ocut there, was ripped
from your staging. The insulation was torn and flapping out.

There was a big rip across the gold insulation.
That would be either the oxidizer or fuel tank.

The other side was nice and c¢lesn. This had some big strips
flapping. 1'd say probably there was a 2- or 3-foot tear in
the insulaticon. So, anyway, we hard docked with no sweat.

We actually felt real warm on that probe because of all the
times we had banged it in and out of the drogue, and checked
the capture latches, rechecked them. T guess we still have a
big mystery about the first docking, but we felt pretty warm
on the probe. We discussed what we would or wouldn't do in
the event of not getting capture. 1 think our confidence

level was very high that we were going to have a normal docking.
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As we came into the docking, I think samebody was putting the
pressure on Bruce for me to change the LM weight in the DAP.
I must have gotten five calls on changing that LM weight. My
procedures, when we get 2 capture, are to go to CMC, FREE.
You either stay in CMC, FREE, or you go to SCS contrel for
attitude hold until you've reconfigured the DAP. I know
scamebody was putting the pressure on Bruce on‘that oﬂe, so I
changed the DAP while I was pitching around jJust to keep
everybody happy. Then sure enough, after I got in and went
to CMC, FREE, and was sitting there going down my checklist
in which it says, "Verify the DAP locad," they gave me another
weight that was different. I had gone to all the trouble to
load the first one while I was pitching around, so I guess I
got a little irritated at that call. GSomeboeody was worrying

about that IM weight when they shouldn't have heen.
It's not really critical anyhow at that point.

No, you're not doing an SPS burn or anything. Your procedures
are all set up to go to FREE; then you get your DAP squared
away. They must have been talking to Bruce pretty heavy on

it; he called us several times.
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13.0 LUNAR MODULE JETTISON THROUGH TEIL

In the IM, we started unstowing and making preparations for
transfer right away. One of the first things we did was to
get the hatch open., We didn't have any problem with that on
the IM side. OF course, it's a fairly easy procedure. Did

you have any problems with the hatch or probe, Stu?

No, the pressurization is supposed to be brought up to the
command module before the hatch is opened. It's also part of
the presleep checklist to bring it up to 5.7 each night so that
cabin pressure decay can be watched. So, the night before we
docked, I brought it up to 5.7 and it held pressure all through
the next day. When we docked, the cabin was already at approx-
imately 5.7 or 5.8. The first thing I did after we got docked
and got the cockpit clesned up was to take off my suit because
it's so much easier to handle the tunnel and the equipment
transfer without being hocked to the umbilical hose. I put my
suit underneath the couch and cleaned up the switches. Then I
went right into opening the hatch, and I didn't have to wait
to pump the cabin up. I tock the hatch off and brought the
probe inside. You removed the drogue and took it into the LM,

I never even got my hands on it.
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We arrived there at the interface at about the same time. The
original plen was to stow both the probe and drogue in the
left-hand side of the LM cockpit. But since the probe was tc
be returned, all we had was the drogue, and it fit in there
very easily. We practiced that postdocking transfer Just one
time in Houston using both the CM and IM mockups. We did it
over the Christmas holidays, as I recall, ju5£ before New
Year's day. ©Since we practiced late in training, all the pro-
cedures were fairly well established, and for the most part,
that one practice session was adequate, We didn't have too

much of & problem in getting things back over there.

i think we probably got our suits off a little earlier than
the checklist called for. I'd recommend that to future crews:
get the suits off as soon as you can. It certainly improved
our mobility. One of the first things you do after you get
the tunnel open is get those suits off and get them brushed
down and stowed. It makes it & lot roomier in the cockpit and
gives you easier access to everything in the cabin., We were a
little bit hesitant when we planned, in the time line, to re-
move cur suits that early in the game because of the dust prob-
lem. 3But we went ahead, took & chance on it, and wrote it
that way. BSince we didn't have any dust, it worked out real

well,

APt Ehiiddniy
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Yes, the suits seemed to come off pretty hard. Of course, we
had them on a long time, and we had some perspiration in them.
I guess they were pretty well fixed to us,; consequently, they

seemed to come off a little hard.
They did.

I don't know exactly why that was, but it aid také a little
extra time to get those things off. I guess because it's
easier tc bend the upper torsc down and get the V-shape neces-
sary to get your fanny and backside out of the suit under

cne g. We struggled with those a little more than we had in
the past. The vacuuming procedures seemed to be satisfactory.
I think with each pass with the vacuum brush, you could see
the dust coming off. In other words, you make a pass or two
on the side for example, or on the back, and you'd see the
loose dust, off the top, that was still there, come off into
the vacuum cleaning bag. So, that is an effective procedure.
At least, you remove just one more layer of dust. Of course,
the smudges were still there. I think that, as a general com-
ment, using the procedures that ve used, as written, we got
very little dust back Iin the command module. The things that
were dirty, the suits, were put away in bags right away. Stu

was ready for them and they went into the bags, the L-shaped
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baeg. The rock boxes and so on were in the extra decontamina-
tion bags. I thought the commend module was remarkably clean.

It was a lot cleaner than I had expected it to be.

I thought it was exceptionally clean. When you passed the
suits over to me, they were dirty, but they weren't dusty. In
other words, there was no loose dust coming off the suits.
The only dust that came off was when as I was shoving them
into the bag; but that was a contact thing. There was nothing

floating free &t all from the suits.

We felt the precedures that were suggested, perhaps by
Apollo 12, and carried out in our time line, certainly reduced
the dust to & minimum. Can you think of anything from the LM

side that was confusing?

The only thing that resulted in a bit of confusion was on

page 15 of the checklist. We were fairly well into it when

we got the LM/CM weights, which is actually item number 2 on
that page. Not wanting to break my continuity of procedure at
that point, I Jjust wrote them down and went on. I did not go
back and reload the PGNS at that time. When wé eventually
came to reactivating the M for Jjettison, those new weights
had not been lcaded in the DAP. Ground had to notify us that

we were getting some unnecessary firings out of it. I don't



MITCHELL
(CONT'D)

ROOSA

MITCHELL

SHEPARD

MITCHELL

SHEPARD

oMM 13-5

really have a suggestion without thinking about it a little
bit more. Either I should have had the informaetion earlier,
or we should meve that block down so it doesn't upset the

continuity.
Didn't you get that as soon as we docked?

Well, in reading this over, I tend to agreé with you. 1In real
time, it seemed to me that I was already past that point in my
checklist when those came up. So, before I say anything else
about it, let me read through the transcripts again and see
Just exactly how that went. Anyhow there was a bit of confu-

sion there and I think it might have been my fault.

Yes, it's written down here, and as Ed points out, it's pro-
grammed to be put in there right at docking where 1klL:12 is
the correlated time. But the point of the matter is that both
the MODE CONTROL switches go off at docking, and they don't
come back on again until near 145:50. So, it's kind of super-

fluocus to load the DAP at that particular time.

In any event, there was some bit of confusion. In my mind, it
didn't seem appropriate to be doing that at that time, and for

the life of me, I can't remember just exactly why.

We may have an LOS problem here, but I don't think sc.
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I distinctly remember getting that DAP load, because I said
ves. They were bugging me about my weight prior to docking,
and T didn't want to change it then because I was going tc
change it after docking. But they called so many times that I
changed it during the loop. As socon as we docked, here came a
welght that was actuall& different from what I had lecaded. I
releoaded 1t again at that peoint. It seemed tﬁat 85 SOo0on &8 we

got the hard deock, we had a new DAP.

Yes, Reading through the transcript confirms what you said,
Stu, and conflicts with what I had in mind. So I'll just have

to think about it and see what was wrong there.

Nothing was wrong. Tney were going right by our time line,
It says configure the PGNS. We needed the DAP load from MSFH,
and they were going right by our time line, It's obviously in

the wrong place,

We've already commented, in general, on the decontamination
bag. The procedures for vacuuming and tne decontamination bags

worked cut fine.

I think a lot of the credit on the way the stowage went over
nas got to go back to Dell'Usso, again. He reaslly had this

figured out. We all went through this together one time over
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ROOSA the Christmas holidays, but Rsy hes gone over the Command Mod-
(CONT'D)
ule side with me at least twice in addition to that., He made
sure I was organized on the equipment as this is an extremely
tight time line. There's very little room to be fiddling

around from the time that you dock until you come up to Jetti-

scn. 1 thought Ray ﬁid a8 magnificent job.

SHEFPARD All the men invelved in this effort — Dave Schultz, Jim Ellis,
Scott Millican, Ray Dell'Ossc, Terry Neil — they are all to

be commended for their efficient training.

We even had time to get a few extra goodies out of the IM dur-
ing the transfer. Most of these went into a B-4 bag that's

officially known as the ISA.

MITCHELL As I recall, we were within & couple of minutes of the pro-

grammed times as we turned the page and came on down here.

SHEPARD Which, I guess, means it's a falrly good time line since we
had time toc remove a few extras from the spacecraft. Got both
of them. After we closed the command module hatch and just

about 2 minutes before jettison you said, "Hey, did we do this?"

MITCHELL Well, I had been geing down the checklist and I had marked a
slash by every item as I did it. After we got into the command

module, I was reviewing that to make sure that everything had

Ry
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been completed, Just before jettison, I got to the bottom of
the page and the only thing that hed not been marked was verify
uplink data. Now, they had access to the computer before, and
I was reascnably sure that the data switch was in the DATA
position, but that particular item, number 6 on page 16, did
not have a check mark by it. I nad a moment of sheer terror
right there that we were going tc let the IM go with fhe updata
switch off and they wouldn't be able to get into it. As it
turned out, it had been accomplished, but I had not checked

that one off.

We transferred some extra items that were requested by the
ground in connection with the tieing down of the prcbe: the
100-foot tether, the waist tether, and the webbing, in addition
to the Hasselblad and the EVA gloves which we talked about
before. I never did figure out what they wanted that waist

tether for. We never did use that.

I think they wanted one for the probe. We used all of the
normal entry tiedown ropes on the probe, so we needed scme for
the PGA on the right side and one to tie down the PGA bag. I

think that's what they were thinking there,

Well, the impression that I had as we came into this final

part, was that when these items were requested, the final
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stowege in the command module hed not been simulated here and
people wanted plenty of tiedown materiasl in case we needed it,
We ran out of the webbing, and then we used the EVT line, We
never used the 100 feet of tether but we d4id use the waist

tether. I don't remember how much of it we used, but we used

some of i,

Well, how long is the waist tether?
It's gbout 20 feet long.

That's the one we used on the FGA bag.

Part of that webbing was used to tie down the support arm of

the probe.
We used the bulk of it, though, on the PGA.

We had to rush to stay on the time line. That went very

smocthly.

T might add one more comment. Due to the fact that Stu was
doing some things in the command module while we were doing
other things from the 1M, the coordination was not absolutely
perfect. I didn't want to stand around and wait while he was
doing something. I proceeded on with different portions of

the checklist, This makes it absolutely mandatory that you



MITCHELL mark off each ltem because if you skip around with the check-
{CONT'D}
list at all, which I did in crder tc get everything done, you're

going to leave something out if you don't mark it.

RCOSA You seem to imply that we had more time there than we did.
We barely made the time line. We didn't have enough time to
completely wait out the full time on that hatch integrity
check, if I remember right. That was sort of a hangup: the

10 minutes that you're supposed to wait.

SHEPARD That's right. We were venting down a couple of minutes late

on that.

MITCHELL Except, I think we closed the hatch right on time, didn't we,

Stu?

ROCSA There was no pad in that time line. We finally made our time

but you've got to be ready for it.

MITCHELL As Stu says, we did make it, but there wasn't any extre tine

in it at all.

ROCSA Won't they have a bigger load of rocks in subsequent missions,
because of the Lunar Rover? It'11l take them longer to get

theose transferred.

SHEPARD We didn't put down the time in which the tunnel was cliosed,
did we?



MITCHELL You were hollering at me that we hed 5 minutes to get the

SHEPARD

" MITCHELL

tunnel closed up, when I started to come through. And, it was

within s minute or two of the time line time.

It was very tight. There was nc loose time in there at all.
According to the plan, we were suppesed to bleed down the tun-
nel for 10 minutes prior to Jettison, and I was up in there
deing that. Seems to me, we hed decided that it would be less
than that. We said, "Well, we've got about 2-1/2 to 3 minutes
toc go. 1 felt that there definitely was some pressure in the
tunnel at the time that we Jettisoned. Now, what the pressure
vas, I don't know, because yocu've got to switch position to
that valve in order to read up the pressure and then put it
back in the vent position. The last reading was something
like 3.3, 3.1, 3.3 or something like that. Then it went on
back inte vent position for a minute, so the chances are that

we probsbly had a DELTA-P of about 1.

No, I don't think so, Al. I didn't write them down — but you
didn't get it down to the needle peg as it called for, but
then you just put it in vent and we said, "Lock, we've got so
much time prior to the burn." It was time for you to get out

of the tunnel. 50 you just went to vent and left it.
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I left it, but I took a reading vefore I did that end it was
something like 2, 3.1, 3.3. Thet means that we didn't get it
down to zero. We had somewhere sround 1.0, I'd say, by the
time that thing finally let go. So, there was some DELTA-V

recorded as a result of that. 1'd sey about 1 psi.
I bet you it wasn't that much.

Anyway, it wasn't zero. So, that should have been started a
littie bit early. But it apparently didn't perturbate the FOD

guys very much,

That jettison was so smooth you can't believe it. I was watch-
ing the LM through the COAS on the docking target. You hit

the Jjettison and the IM sat right in the target and Just moved
away. There was absolutely no perturbaticn on either vehicle.
The IM just backed off and the docking target and everything

else were still lined up. And it was just moving awsy from me.
It wes steady as a rock out my way.

Docking in reverse?

It really was. Like running the camera backwards.

We had no problems with jettison separation., We did a P52 and
torqued and & GDC aline. Apparently everything went along very

well.



ROOSA A comment beck on the jettison SEP. I just stayed right in
the same attitude, and 5 minutes later did the SEP burn. It's
g 1~ft/sec burn. I did a three-axis rather than go into a
pitch maneuver or anything like that. And it worked out real
well, As it turned out, you had 0.8 of that 1 foot in the
Y-axis. So, basically it was a one-axis maneuver, but it
really worked out smooth — jJjust staying right in the same
attitude, going back in to PLl, end pressing right on in and
doing the SEP burn rather than trying a manual pitch or any-

thing like that in that time frame.
SHEPARD  Yes, you probably save gas in the long run.

ROCGA Yes, it was just the procedures of it. I think everybody's
geing to do it the way they want to anyway, but these proce-

dures were pretty gocd.
SHEPARD  Okay, we had some updates here on the 500-mm lens.

"MITCHELL We had originally planned on taking some Hycon pictures, on
the REV just prior to TEI, of the 5-IVB impact. Everybody has
asked us if we were sure we wanted to do that during that busy
time pericd and we said we did. However, when the Hycon camera
broke, and we decided that it wasn't working; we had eliminated

picture taking from our minds. We hadn't planned on it, and
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it was stowed. I would have left the Hycon box open if
we had planned on doing this. Then they passed up the proce-
dures to use the 500-mm lens to take the S-IVB impact. That
was really a call beyond duty at that point., I had the 500-mm
lens and brackets stowed and everything out of the way when
that call ceme up. We did it and the pictures look good. I
hope they're in the area where the S-IVB is. They juét teold
me to aim on the northeast corner of Lansburg B, and that's
where I shot. I hope the impact point is in that. We were
getting awfully tired at that point. That was a pretty good
effort to get all that stuff unstowed and up for those pic-
tures. I think it's just a case of, at the end of a long day,
doing something you hadn't really planned on. You know, we
were all for getting the S5-IVB pictures, but that's when we

had planned to do it,

Yes, I guess the message is that's a bad time to update any-

thing that's a major departure from what your flight plan says.
Because you are tired.

Going into the docking, I had the command mcdule gtowed just
as thoroughly as I could, because I knew we were golng to be

getting & lot of stuff back.




SHEPARD The next item was the TEI burn. We got into P40 all right.
I think there was plenty of time for MSFN to look at it before

we had LOS there.

ROOSA Twice. We went to PY0 once to make sure they saw it. Then we
had to go do the maneuver and so forth and then we got into

P40 again, before we went L0S. So they really saw.PL0 twice.

SHEPARD Okay., I don't believe we had any real problems with the TEI

burn.
ROOSA There was a little vibration at the end of it.

SHEPARD We had some discussion about a buzz in connection with the 8PS
burn earliier, which I thought I noticed. But neither one of
the other two guys said anything abcout it though. OS5tu mentioned
scmething about a small, barely perceptible hum or buzz toward

the end of the burn.

ROOSA Yes, it was about 20 seconds to the end of the TEI burn. There

was a definite buzz in the SPS. It wasn't there before.

SHEPARD  Anyway, it didn't seem to be anything off-nominal as far as T
could tell about that burn, in comparing DELTA-V time, for
example, with the DSKY readouts of the DELTA-V. Operating,

the engine seemed to be real good all the way through.

G
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Beautiful burn. How else could it be?

We had the residuals at cutoff of plus 0.6, plus 0.8, and
minus 0.1. Then we trimmed to plus 0.2, plus 0.8, minus 0.1
per flight plan. It was Just & good burn. We then came
around and maneuvered to the photographic sequence attitude.
That is the attitude for tsking pictures of the departing Moon.
And as everybody else has said, it really is a sight to see
that Moon shrinking. Everybody had a view out of the windows.
We moved back and forth looking out each other's windows. Ed
and Stu were manning the cameras. I don't think we had any

problems during the photographic sequence.

I saw my one and only earthrise. It came right up, ocut of my

window.

It was Just & slim sliver of the Earth on our flight. It
wasn't very large just prior to PDI. . While we were over in

the IM, it was fairly nice. It was the best cne we saw.

On our second pass, I guess about all we were capable of doing
was taking pictures. I had the feeling that all three of us

were as tired at that peint as we had been during the flight.

Well, T don't think there's any doubt about that. I think we

were wiped out.
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Did you have any comment sbout PUGS operation?

The PUGS were absolutely nominal. Of course, change-over had
already occurred on LOI. So, during TEI, it was Jjust a matter
of controlling it in the green hand, which I did. I think i.
tock one or two movements of the valve to keep it where T

wanted it. No problems.
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14.0 TRANSEARTH COAST

We indicated here that we all slept fairly well. A general
comment is that the day after TEI, we were still rot up to
full speed as far as I was concerned. We seemed to have
trouble getting curselves into the flight plan. We didrn't
miss anything big. We really didn’t have any big items but
the little things seemed to keep missing. At the time, I
thought that was the day which was the roughest of the total
mission. t other times, we were pretty well on the time
lire, but somehow that first day after TEI, it seems that we
Just never did get hold of ourselves for some reason. I thinx
it was because we were still loggy from the day before. It
is always embarrassing to have somecne from the ground call
your attention to an item already in the flight plan that
you should have picked up. Here again, there are always
little items missed, but it's still an indicatiorn that we

probably weren't functioning at maximum efficiency.

There was nothing abnormal concerning the postsleepr checklist,

except on something as simple as a canister change. It looks

like we were an hour and 40 minutes late.

There was one comment we made at the end of that day. On this

particuler flight plan, the P23 informaeticn was incorpcrated.
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There sre other things golng on in the flight plan simultane-
ously, so that we ended up in & situastion where Gtu was down
in the LEB, and Ed and I were flozting around elsewhere in the
spacecraft. The flight plan was fleating arcund with us, and
I think that turned out to be part of our problem. There was
no one checking off tﬁe‘items in the flight plan toc be sure
that we got them done. 1In tﬁe future, meyhe fhe besﬁ thing
to do is to break up P23 informastion intoc a separate book,
so that the guys working the P23 open loop can go ahead and
do that. Whereas, the rest of the flight plan can be checked
off by the other guys not involved in the P23s, or at least

superficialiy involved in the P23.

Yes. I think they ought to be in the flight plan just as they
are shown here if people are going to run & whole series like
we did. But these same sheets ought teo alsc be, say in the

back of the sole bock.

It seemed like I started a P23, and then they would want to
have a flight plan update. 8o, then we'd have a shuffling of
the flight plan around or have them stand by or something
like that. 8o, you should have the transearth coast P23
listed on scme separate peges in whatever book you put them.

It's a dealers choice.
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The P23 takes up such & major portion of your time when every-

body else needs the hook.

There's quite & few hours in which you are tieing up the
flight plan on a P23, during which, nobody else car handily
look &t it. We passed it pack and forth, but it's not a good

arrangement.

There was also something else going on at the same time. We
were trying to run some of the inflight experiments. This
wasn't the first day after TEI; this wes the following day.
But that was another thing which reguired time sharing cf the
flight plan. You really had three things going cn, the P23,
the experiments, and the cocking of these metal samples, in
addition to the ncrmal routine functions of the spacecraft,

They were all in the flight plan, so there we were.

The tabs on F-1 and F-2 compartments stick up in the plus-X
direction. They would get hung up when you're trying to get
into compartments R-2 and R-3 in that area. These tabs were
always in the way. I see no reason why they can't be rotated

180 degrees and pulled from the bottom. This is just & minor

item. Another item on the B-3 cushion: the 10-mm and T5-mm

lens kept floating ocut. Every time you pull that cushion out,

Ginbiineianip



we  (ENFIDENTIAWS

ROOSA those two lenses would come floating out. They just weren't

{conT'D) '
stuck in the cushion hard encugh.

SHEPARD The helmet bags have four straps placed at 90 degrees around
the bag. Each bag has @ snap on one end, and the other end
goes through adjustable_rings where you loop through the rings
and tighten it down. Normally, all you do is.to just snap
cne of these babies on a snap on the bulkhead shelf or wherever
you want to snap it. The others Jjust came loose in the area,
and you'd find these helmet-bag straps floating around all
the time. So, there cught to be a better friction device to
keep the straps from unraveling themselves and sliding out
through those two keeper rings. They were floating around.

The idea is fine. It works, except there's just not enough

friction on them. ’

MITCHELL The other three that aren't being used always float awegy.

ROOSA I would like to comment on the P233 at this point. As every-
one knows, basically I was trying to run a no-comm series of
P23s all the way back. These were fitted in not at the exact
time &s you would shoot them on an actusl no-comm situation
with the exception of those you would take right after TEI.
I think the totel number was the same even though we shuffled

them around a little bit because of that CRYO DTQO and the rest

@ NFIDENT ek
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periods. We kept the state vector that we burned TEI on., We
did not update it, and the next day we started shooting P23s
on that vector. This was sort of a worst-case ccnaition. Ycu
had loss cf comm, but you didn't get in tke post TEI sighting,
and so at that point, we started hammering in thne P23s. I
guess there's nothiﬁg much else to talk about technigues.
Everybody will work that out for themselves. I dia, I think,
in planning, make cne mistake. I agreed to shooting ccniraint
stars as well ag stars that I would use for navigaticn. This
essentially doubled the amount of sighting that you have to
take, and that's fust too many. By the time you get down to

entry, vou just had ‘oo many P23 sightings. 1 think if you're

‘zoing to ran & no-comm case, 1'd shoot the stars needed for

navigation. I woulan't shoot the constraint stars. It just
made too many sightings. To do P23s takes a good bit of mental
concentration and a good bit of effort on the minimum impulse
centroller.  And you just flat gét tired cf shooting those
constraint stars. The state vector, I think, came hemmering

ir and stayed pretty well.

As we came down on the last day, the P23 state vector was in

great shape and then converged, and I understand we were 0.0

scmething off in gamma and 0.5 mile in perigee or scmething

like tkhat. Then I screwed it up on the next tc the last two
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sightings that you do on P23. I switched from the Earth to
the Moon horizon, and, during those series, I screwed the
thing up. I blew the state vector as the result of several
things. When I shifted bedies from the Earth teo the Mcon, I
was expecting a big update, and the other cne was that I mis-
read the demn decimal ﬁoint. Al gave me & little help in
there, but it was my ball game, and I screwea it up. BSo, I
got some bad updates into the state vector there. I think we
d¢id show that P23 was a pretty good program and can bring you
home with & good stete vector. I think we also showed cne of
the pitfalls: when you do switch to the Moon, you've got the
possibility of getting the wrong horizon., You have to just
pay a little bit more attention to it. I felt real bad about
that. I had put in a lot of work on those P23s and had taken
a lot of sightings. I sure wished that hadn't happened, but

it was a screwup.

As far as I'm concerned, it's a hell of & blow for freedom.
T think Stu put a lot of work in on this thing, and results

certainly show it.

I ncticed that the recycle is s bad move because of the num-
ber of keypunches reguired for recycle. Certainly there

ocught to be the ability to reject the mark. That's consistent

GED| kil
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SHEPARD with the ability to reject marks in P52 and 57. There's a
(CONT'D)
way that the keypunching cperation can be cleaned up a little
bit. But as far as I'm concerned, it's a hell of a fine
demonstration that this kind of a program in onboard naviga-

tion will in fact work. It ran be cleaned up & little bit,

but it's a damn fine program.

ROOBA That recycling is much worse than what it sounds at first count.
The number — 1, 2, 3, 4, 5, 6 — it takes you some 6 strokes
in waiting for a couple of comp cycles to get back for your
next sighting. And the way you're working in minimum impulse
you can never stop the vehicle cold on the way home. You're
too light. So you get it down to the substellar point and
you've worked it down. In many cases, you don't have a land-
mark that you can pick out and bring the star back to. Many
times you're having to fight the spacecraft back to the sub-
stellar point again and again. 5o you get it there, then
you accept the mark, and then recycle back to where you're
ready tc mark again. You have to go through this half a
dozen DSKY operations and a couple of computation times while
it has to recompute its attitude again and flash you the option
for the maneuver and so forth. By then you've drifted off

again and now you've got to bring it back. It's really

G
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troublesome. You really need just a fast ACCEPT on the mark,
and then a fast VERB 32 or something to bring you right back
down to the flashing 51 again. It weculd really aid the

operation.

Well, the program as currently designed only allows you oneg

mark for a geries. Right?
That's right.

What you're really saying is that, if we're geoing to do more
marks, we cught to be able tc make more marks withecut going

through the whole program.

That's right. I guess the cnly other thing on P23s, as I
mentioned before, would be if they get the slide in the CME —-
I think they're working on them right now — it will be an aid.
It was an interesting exercise and it took a lot of work. I

surely do feel bad about those sightings at the end,

I think iz's the kind of thing that you can make operatiocnal.
We have, for example, ground rules on NOUN hgs_when you're
updating. You've worked with it in treining, and you Just
get to the point where you just reccgnize that one of those
that's out of the ball park was a state vector thaet was dis-

placed bercause of sync malfunction or something. And you



SHEPARD recegnize them and you Just get in the habit of not accepting
(CONT'D)
them. The seme philosophy could epply to the P23s. I think
it was a damn fine demonstration myself. I'm glad it came out

the way it aid.

We got to the point'where we had a DTO on CRYO O2 flow, and
that got updated. They started a little bit esarly and that
got us a little bit confused. 1I'm not sure that but what we

didn't foul up a little bit on that one.

MITCHELL We only ran it for an hour instead of — what was 1t — 2 hours

or something?

SHEPARD No. We ran it for an hour but I think, didn't we find that

we had panel 251 open?

MITCHELL If so, thet ceme as an sanalysis later, Al. There's a discus-

sion about that but I don't know that we ever verified that.
ROOSA I know we used Myrtle during that period of time,

SHEPARD Yes. That was one thing that I guess we were a little sur-
prised about. None of us could remember being briefed as to
whether or not we should mske a urine dump during that time
period or not. And the test was terminated early. We'll
probably find out specifically why during our Systems De-

briefing. But, in looking back at it we said to ourselves
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SHEFARD "Well, have we ever been briefed in any discussions of this
(CONT'D)
DTC whether or not we should have been venting through Myrtle
or not'"? Yone of us could remember having been. So, if that

were the case, if we're not supposed to maske any cther wvents,

then it wasn't obvious.

ROQSA If we left Myrtle open that was a mistake on.our paft. Whether
or not that would Jeopardize the test, I don't believe we had
ever been told. We were on and off with that fool vent on
Myrtle for varicus and sundry reasons. The P23s and trying
to update the flight plen to run the CRYC DTC — you know the
flight plan was back and forth — and I'm sure that added to

the confusicon here.

MITCHELL We moved the beginning of the setup for the test to coincide
with your P23, and the flight plan was being shuffled all
around at that point with updates, etc. It was a little bit

confusing, certainly toc me.

SHEPARD I think it was, because we were guestioned about the position
of the circuit breaker later on during the test and it wasn't
immediately obvious what had happened tc it. 5o, it was a
confusing pericd there. But anywsy, the test ran for aen hcour

and I hope that the requirements cf the DTO were fulfilled.

BEMRD chibiship



e e

SHEPARD But it was & little shoddy, I thought, at least from our point
(CONT'D)
of view, We didn't feel like we were, on top of the thing all

the tinme,

SHEPARD Talking about transearth cosst, one of the systems that we
used was the urine dump system., In general, I think that
Myrtle worked well. There were two problems: first.cff, I
think we're pretty well agreed that it was not getting any

PTC as soon as we expected because of the docking problem.

ROCSA That's the way it sppeared to us., I don't know what they had
advertised as the capability of those heaters. I don't know
whether our heaters were up toc the normel capacity or whether
they can't hack & long attitude on the dark side. T guess

we'lre convinced we froze up at least twice.

MITCHELL Yes, it's significant to point out that it didn't take long
being in the Sun or being in PTC . until it thawed right out.
So in my opinion, the freezing had to be very near the end of
the line. As soon as we got back in the Bun, it melted right

away.

RO0SA We tried to troubleshoot it & little bit, but that's a tough
system. It's either working or it's not working. We tried
to switech the heater. We thought maybe we had a filter clogged,

80 we switched filters. I don't think either one of those
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€
actions solved the problem. I think the problem was solved
when we got & little sunlight an it. When the heater freezes
up., you build up pressure in the line. 1 guess, frcm the out-
gassing of the urine particles that are in that line, i1l

builds up pressure and will Just blow the top right off cf

Myrtle. That heppened two or three times.

I suspect that, waen it clogs up, the residual heat in the
spacecraft expands the gas inside that urire system znd blows
the 1id. Farly in the flight, when we didn't reelly znow the
answer, we convinced curselves that maybe the fiiters were
clogging up. Sc we established & procedure cf keeping that
system flushed. We used an awful lct of water flushing that
gsystem cut to make sure it was cliean all the time. When it
initially froze up, we thought it might be the clogging of
the filter. So that brought that home to us very strongly.

From then con we didn't teke any chances with it; we flushed

it 811 the time.

It's probably Jjust a matter of being familiar with the system
recognizing the pitfalls. From the standpoint of hardware,
the little switch in the top of Myrtle, with the vent closed
position, has not toc much friction on it. It alsc has a
string that is tiéd to the bottom of the receptacle to keep

the top cf the receptacle from fleoating away. Thatit siring is

COME)ilng
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tied to the handle and would get wrapped around. The practice
of leaving the panel wvent open and the receptacle vent closed
was the mode we opersted in during the day. And, that little
vent on the top of the receptacle would get open halfway and
we would be venting and didn't know it. 8o a more positive
gtop, I think, would prevent that, plus detaching that lanyard
from the handle and also somehow drillingla hole and putting

e fitting on the top itself =zo that the action of the lanyard
and vent valve can be separate. Outside of those things, if

a guy 1s familiar with the system, it works fine. There was

8 little spillage. Of course you must have a little tissue

around.

Yes, I think leaving the overboard vent open all the time dur-
ing the wake period helped out quite a bit. Like previous
flights, we had less urine floating around when you took the
cap off and so forth. That's prebably a good procedure —

like you gay — fix that little dial.

That's egbout all there was on that day, I guess. At the start
of the following day at 186 hours, we went through the usual
wakeup routine, updsastes, and so on. Generally, what had been
planned for the TV shows — this was kind of Stu's ides to
start with a long time sgo — was that there should he some-

thing different on TV shows besides the astronauts floating
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around upside down and throwing pencils back and forth. 8o,

es & result of a lot of effort in the interim period, four
experiments were proposed, and we felt that a couple of these
ought to be usable on television. I think it turned out thet
this is probably the casze. I'm sorry to hear that this wasn't
picked up too much by the networks, but apparently, as far as
the control center people are concerned, they.were vefy in-
teresting experiments. I didn't feel that that reelly taxed
us too much. Other people did sgll the work on that. They had
all the scripts written and all the good words and everything
else. Obviously, we trained with them, they had some training
equipment down st the Cape that we went through a couple of
times. They were very straightforward, foolproof technigues,
end I thought that that was & very worthwhile show. I'm not
sure that the press treated it the same way. Originally, we
felt that these were the kinds of things that might be able

to do us some good. I guess time wiil tell what the response
to that was. It did not detract from the time line. It was
a quiet time period. PFProcedures and equipment were in such
gocd shape that we found that it was easy to accomplish these

experiments within the time line of the flight plan.

Here are the notes on the heat flow. We Just went down the

checklist and photographed it as we were'supposed to. And
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SHEPARD the anomely we noticed here was where Krytox fluid that was
(CONT'D)
supposed to go into the cup and flow evenly over the bottom
of the cup (that is, the side of the cup *“oward the instrument,
the heating panel) didn't work that way. It flowed very nicely
over the bottom of the cup in cne g, but it sure didn't in
zero, It made a beautiful fillet, because of its surface ten-
sion, I guess, the difference in surface ténsion between the
sides of the cup and the bottom. And we ended up with a bubbly
Xrytox fluid trat hed a beautiful symmetrical fillet =nd went
right up the sides of the thing. We photographed it that way.
We made an attempt with our finger to put the fluid down in
the heating element =t the bottom part cf the cup and some

of it steyed, but we never did get any real gcod Berard zells

development like we had gotten on the one g stuff,

MITCAELL We gaw the movie film of that iast night. t shows that

phencmenon very dramaticaelly.
SHEFPARD Will they show the cells?
MITCHELL I don't know.
ROS5A No. 1 locked for that. I didn't see the cells.

MITCHELL However, we were running the film backwards since they re-
corded the damn thing on the roll backwards so we might Just

have missed it.
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I guess on that Krytox, there were far too many bubbles in
the fluid. Now, if they are going to run this again, they
ought tc have some way to insure that you don't have the
bubbles in the fluid. I don't think that was the basic prob-
lem. The basic problem was that it wanted to go on the sides
and not on the flat surface on our plate. But T know there
were too many bubbles in it, and I guess maybe a miscalcula-

tion on the surface tension kept it from flowing out properly.

Other than that, the experiment seemed to work very well. And

it's been photographically documented.

Yes, the photographs I saw last night of the crystals loocked
real good. The focus is good and it's c¢lear, so they\should
get all the data off of that one with the exception of the
Krytox. I think they were anticipating trouble with that any-
way , because our procedures said, try twice and if it doesn't
cling te the surface, stuff it full bf tissue and quit. 5a,

I think there was probably some question on that.
We tried it three times.

Oh, we tried it four or five times. We gave it a good show,

and it just wouldn't work,



EOOSA

SEEPARE

Concerning metal composites, there's not toc much to talk
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able to tell from the dats whether or nct it's worthwhile to

continue this kind of experimert.

We did Just like we were suppcsed to do on the liguid trensfer
procedures. We pumped the fluid, toox pictures, and did it on
televigion., By the time we got down to the actual piecture
taking, we nad a few more pukbles in the fluid than we had
earlier sc the video tape probably will document that as wel:

as the film.

The fiim locks gocd, but it does have the bubhles in 1t that
Al menticrned. Hepefully, they can cut some tapes ¢f the ini-

tial transfers tnat we 4id on TV,

We cculd see the flow patterns. That thing wes pretity spec-

tacular, It worked real well.

It shows she importance cf baffles; youa can't work that fiuid

without it.

We lost a little fiuid when we first opened it up. That was

due to internal pressure, I guess.

The last of the four experiments was the electrophoresis.
This Is the organic experiment, and as far as I can tell, it
was an ablect failure unless somebody can see something cn the

ilm that we couldn't see. We started the red and green dyes,
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and instead of coming out in bands, they came out in a very
thin streek and moved across. That was the only action that
we saw. We saw nothing out of cell 2, and they said that we
prcbably wouldn't see anything in cell 1, but would have to
take it on the film. We ran through the procedures Just as
shown, and Ed documented extremely well what happened in
cell 3 where the red and green dyes were, We togk all the
pictures by the book, but I'm a little leary about this ex-

periment as to whether or not we got anything.

I'm a little leary sbout the photographic documentation as
well because the red and green colors were so darn faint we
could barely see them with our eyes. 1 don't have any hcpe

that it came out on the film either.

Yes, I have doubts sbout whether the film will show the dye,
but you've got that. And hopefully, the films will show if
anything happened in cell 1 with the infrared light behind it.
We took the high-speed film of it, and if there was anything
happening, it was there. But I'm a little leary about the

whole experiment, and I'm disappéinted too, because I thought
this probably had the greatest hope of being a significant

breakthrough in something. I'm discouraged ahout 1it.
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SEZPARD So that brings us back o the flight plan at 166 nours. You

had z comment abeut Lhe oplics panel tesl.

ROCEA Yes. 1 have a commer: about the test switch on the optios
paznel tc test the lignts. In the TEST pesilion, the only
ligkt thst weuld come on was Lhe MASDTZRE ALAEM.  To wouldn't

vest my other warning lignts on the onuics panel.

MITCEELL Wus that only =t <hat peint in ftinme

ROOGA o, *his was through <he wheole Zilght. I finalily

ef 1% here to remind me of it.

WP ARS That was whorn we did a VEEZ 2% later o0,

THTVET A T

SOOGA The DGHS Tight would come on when

the lighss tnerselves worked, nut not with Lhe teslt switaon.

R ‘- .
SHZRAED we had s

ress conference TV show an [9%:730,

)

Ltporn this szhead of tirme, assuming everyihing e_se was

along well . And everything else wus going uw_cng well oo owe
went akhead and d72 it. The comment wos thal 1t o wasn't o oany
crobier to us. It was at a Time during the time line wacn It

was now 4ifficalt Lo it it din.

AITCHELL Dxcept, &z I roeall, 7t owas 2 1fut_e rashes st ounnn point

because we wore busy Tying down the rprobe or something,
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Yes, but we had it tied down to the point where it wasn't go-

ing to float awagy during the TV show.

But the press conference is scmething that takes zero prepara-
tion, As it turned out, we taped the camera down to the head-
rest on the center couch, and according to the monitor, it
looked like we were in a gcoed spot. So you don't really have

any preparation to do other than get the camera ocut,

The technique we discovered in flight, which I don't think

had ever been mentioned, but obviously somebody had thought

of it beforehand, was to Velcro the monitor onto the television.
If the guy who is running the television has them right
together, he can watch the monitor while he's working., In

the case of the press conference, we Jjust turned the monitor
around so that we could see it and still be on camera, and

kind of gage what was going on. It worked very well that

way .

Well, it's the kind of thing I think cught to be a real-time
decision if everything is going along well otherwise, It's
okay to go ahead and do it. I sure would hate to cormit to
that ahead of time though, because you could be screwed up
with some other problem in the flight and you'd just he happy

to be on the way home and wouldn't want to talk about it.
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Ard with the JETTISON and SEP for the LM modeled in tne 197
burn. The time line seemed Lo be good the last day. wWe
didn't seem to nave any real prcelems that we'wve noted down

nere,

would like to comment o the Teresight svtar Tu Hydra.

b—

don't know where they came up witn it, vut Alhena was a much

[#]

better star. Wu dyira wasr'. even n the wirdow urles

scooted my hezd way down.

We oousdn'i figure out the beoresignl star Tor the eniry a-

titude, Weo couldn'l figure cut why they uzed Lhow partloular

ot

cne unless they were trying to pick orne thabl was sa ohsoure

. rchedy b ever heard of if.
that nchedy had k d of 1t

3y thelr own data, 1t was up 77 degreces Irom the zenter of

the COAS. Thet put it out of the window.

Aryway, 1L passed the sexitart stuar cheox.

I you're goirg Lo have a beoresigns star you rnig

Ty
=
ot
i
o
=
D

have =z gocad one.

I didn't Zee? rusned or behing our schedule on entry 2zsy. Ve

Just xept woraing away rignt on down cur time line and aotu-
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care of most of our stowage the night before. We stayed up
real late to do that and Jjust nad ithe peripheral items for

stowage on the morning of entry day. After we awakened, which

2]

was readily accompiished, we were in real great shape for the

ertry. We weren't rushed at al.

That's guite a ©it on entry.

The point being is that it took some preplanning 1o do it.
Yes, it dig.

I felv we were in preity gocd shape. 1Ii was all that pre-

s
8]
o
5l
.
-4

pianning. Did we ever decide whether we had

REFEESE pump or nov,

Ir my nmind, we did., It leaxed down abouit taree iimes and

at Zeast three times we punped it up.

recember pumping it up twice. Gur REPEESS package did go

+

dowr:. The first time I neticed 1%, I was by mysel? i Junar

crbit. I pumped 1t up end never got around tc <zlling the
grourd on Lhat one, We pumped It up onre on the way back.

And we may have had a slight ieax in 1t.

You pumped it up cnee in lunar orhit, and I participated in

VWO pump-ups. Cne time, we Trougnt it up tc the Tottom of

S Guiai G ntiinnly



FITZEELL the green bard, ard Lker on entry, we Dumped it uxz
(coar'Dd)
wag pelow tne greer a liotle Bit, We brought It clear uo to

the middle of the groen Tand.
L

Flslalz ¥ o .

oD A S0 it was three Limes.,

We kad wvery little condenssticon. fThe only tire that we hod
any water cordensaticn in the tunrel srea was when woe nad 1
packed Tull of the rcok bags, Lhe probe, snd so Torth. The

eir was not colreulsting, up Lthere. Ornoe wo hsd the turnnel

nall woy clear we hod no condensatlion.  fAs we montlonoend Toe-

Tore, woe had zove dust.,

SHmBan Yes., This was tne temporary slerage loeations

3
E
r1:

-

pobne sioon wreas elear st night, wo'd rir o choso oabkilos

AR there to oget thoew cut ol the way.,  Whaen ilhe tunnel

hecred coefore ertry, there was & thin film of cordonsation,

Wo ned no protlem wilh cpdates. Thn entry atlitudes woro no

RO05A We wert to the eortvy antisude; you ol Lhie slev cheoky anld

tnor you roccived a cortified copy of Lhne P95

Ther we marcuavered ur to ithe horizon-check atlitude wb

LTSy fu T ey tyen e v 2] o . Cente T e T g N ~ T Ay ! ORI S
26T degrees,  We nad ouodare hoerlzon wnleon clan't bouner s



RODSA much. We didn't get the horizon check but T never considered
(CONT'D)
that a big deal.

MITCHELL Let me make one cvomment on updates. On the entry pad we re-
ceived, both in simulation and in flight, a large number of
addiliconal comments. There's just no place to write them on
the updale pad except aleng the margins. We ought Lo make
some provisions for that.

RODSA I think scomebody should take = look at revamping that entry

pad since there's so much more data on it now.

We had no horizon check, and we were riding aboun 10 or

1% minutes ahead of our tinme line al the zverage g point.

From then on we stayed right smack aau on the time. At ninus
30 minutes, the main bus ties were broughi cn right on tino,
It was daifficult te hear the CM ECE thrusters Tire. After
BEP, they woere cvasy Lo hear. On the first ring thal we
checked, we went around it twice, and T really ooulldn't wverify

Lthat I had heard every thruster.

MITCHELL I think we Tinally verilied by looxing ouat and seeing the

particles Ily by the windows.

Volhiiiinbieinor



RGOEA You ccould see some of the thrusters fire. Then the ground
called and said that the ring locked good. T think the reircs
probably want you to use Just as litvle fuel as possitle bo-

cause they've gov taat taken intc account cn thelr [/D.
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15.0 ENTRY
ROOS A SEP was a great experience. Everything transferred. Every-

thing was backed up per the checklist. Flying the vehicle
manually was great, 1 had flown the CSM manually. I went to
one ring minimum impulse and it was a little less responsive,
T thought, than the CM3, Tt was very close. ‘'he CM3 ig
extremely good, but a 1little eusier to hold your attitude
than the CM. We pitched down, picked up the MHoon, and about
this time we did see the horlizon. We were watching the
horizon and watching the Moon come down toward it. L conlled
moonset. My call over the alr may have been 2 or 3 seconds
early. LlLet me mention that both EMS checks went extremely
well., The one at EI minus 30 hours was real fine, and the
cne as we approached EI also looked good., As we approached
0.5g, everything was nominal. | was not far off my 15L degrees
watching the mocnset. Around 154 degrees, I started watching
the time come up for 0.%g and started picking up the Ioniza-
ticn. Ohe started turning red ocutside o little sooner than
what T expected it to. As we hit 0.5z, Al called switch to
Pb4, The way we had practiced this worked pretty gooc on tie
entry. Jon Earpoeld gave me excellent instructions, ana Al
¥d, and I had coordinated real well In the CMs, T thourht

we really had the entry down pat., I waited ry 3 seconds. 1

Sy
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didrn't get EMS started. I went back up, and then EMS rolled
0.5g, Ther goming off of pezk, Al would call cut the DEXY
roll commands. I'd be sitting there wailiing, We'd all adis-
ouss the time to roll liftdown as we actproached Sqats.  IG
rolled right on time. We went right con thrcugh the easry
Just like in the simulstors. It wanis to dig in a little bit
too much, and it kicxs off a Iittle more poftential than you
like to see, but that's the G&N en:iry. Ve came cut of tlack-
cut and kad geod zomm. Just pricr Lo entry interface, Lne
comm was beautiful, After blackout, I keuzrd Bruce loud and
ciear., I don't know how our fransmissicns came through to
the contrel center, but it was gcod in the cockrit, ALl the
way thrcugh, the E¥MI and (& were checking very cicse, &
calied that to Houston after hliackcout. The ftransconic realon

kas been mentioned before and it's simulated well.

Trne stedm pressure peg wWAas somewiere betweer 5 and 10 seconds
late, I was rmore interested in watchirng the steam press gars
than the time point. At 636 it still had not siarted to move
up so I switched to seccendary. It hada'it moved either, and T
remarked abour it to Al., About that time, it started Lo move.

I don't know exacily where the steam rress pegged

£
L
-
o+
[¥H
Lt
E
m
w

within jus+t a few seconds. After iha®, Ztu said thait he was

cff the peg at £0,000. 1 noted the time and it was about
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30 seconds after I had steam press pegged that we were down
around 45,000 to 50,000 on the altimeter. In my opinion, the
steam press pegged somewhere under 80,000 feet, probably
between 70,000 and 80,000, If we had to enter on that and go

by times, I think we might have been In trouble.
How did the time of those compare with the pad time?

I don't know, Al, because I was more interested 1in watching
steam press. We've been told that's cur more accurate check.
If we get the steam press peg at 90,000, that's the thing wo

ought to go on., That is what I was doing. was iate

according to all other indications.
Do we have the transcript yet of entry?

I have it right here. We don't have the last part of it, T
started cross checking against the cabin pressure, and sure
encugh, my watch was rumning somewhere between 2C and 30 sec-
onds late from nominal., I started it at steam press peg., I
did not have time to check that. I was using the other checok,
We were at 6 pounds of pressure shortly after drofues. It
started moving past 6, I was using cabin press as my cross
check as opposcd to time at that point. And the rains did

come out precisely at 10 pounds cabin pressure which would

be right at 10,000 feet.
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Okay.

The tape ‘rouiatlicn on She cuhside of Lac command nmodule

was tearing off, cou.d see it

The Mylar blanket?

I nad not aeard anvobody comrert on this before, You can sooe
AT

it tearing off and pgeoing by ‘the window. Thoe AUTS Tunotiong

o7 tho drecguss and chutes wen

Lhing was acnminal,

mezmaal backups were wsed fov oany of the aunbo Munctlons,

We were on the chules and wo started goings Lhorow
list, We burred out the fuel and then we purgedl ih. In the

CME, every time you pet on Lo main ehites yold set Lhere and

trhe doggone ball rotates arcund.  We commenited thal we suro

woaldn't wont to wrap ur on Lhe risors Iike Lo,
Zov orn she wain chuates, there we wore rotating wround, wWe

coulan's heliove T4,

The risers woeron't Lwisling the zhutesy tney wern (lying
themselves around.
Hdotn ringsz buarned col oand LRIt gwibhon, my Lhe

rod out tho window as we vurged the »ings.
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16.0 LANDING AND RECOVERY

Splashdown was easier than what 1 had anticipated.

1 couldn't hear them too well. Seems like there was a lot of

talking going on.

There always s that problem as far as comm is concerned. Uhe
man in the recovery area is the announcer for everybody, you

know.

I might comment that the S-band, right after blackout, was
phenominal through ARIA. That was the first time 1'd ever
heard of S-band, after the blackout through the ARIA, being
any good. From our point of view, it was phenominal, just as

clear as could be.

The fellow who was in a helicopter following us down said,
"Okay, stand by for impact con the third mark," and he went
MARE, MARK, MARYX, and we =till hadn't hit. 8o, he was slightly

off.
He was off by a 100 feet.

Ll was standing by to punch in the pyros on hls mark. I almost
went for them then T realized that we hadn't hit. T ccounted

about 1, 2, 3, and we hit, I went to pyro at that point.

o ]
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The impact was very gentie. It didn't seem to be anywhere

nesgr wnat we

expected. There was virtually no rotation of

the spacecrart, There was a general tipping, perhaps, down

toward the fe

breakers went

stakble 1. I%

and that the

<

gtill had ohe

wasn't encugh

et and back up again. OCne guick nod and the
ir; the meins were released; and there we sax,
appeared a5 thcugh 21l taree chutes relezsed,

shroud Zinez on one cf therm came down and wrapped

ground some kind of a fitting up here. That's the reascn ve

nute attached to Tthe Tton. In any event, 1T

te puil us over into stable 2. We zat thero

very comfortably, going through the postlanding checklist.

The main bus

At BOC feet,
power or: the

0T around

[

I didn't chee

a contact fal

nocked ur. T

ties came off at BOJ feet,

whern you turn off the main bus tlies, we still had

mzin bussez. And d4id have afiter we landed uantiZ

to vuliing the circuit breskers on 275,

ky T guess it's possible that we coulid b
~ure cn the maln bus tie switches that Rept us

Yt ocertainly was different than in the simulatcr.,

that a ccupie of times <o be sure that we nad all

in the right nlace. Az Ztu says, in the simulator

we powered down the busses, It 2ign't harven the same way in

CORNFIDENH—
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the spacecraft. There was nc over temperature and no hign
humidity. We went down, opened the vent, and turned it on.
Everything was fine, There was nothing flying around In the
spacecraft at impact. We were not seasick and had nc Ziscom-
fort. It seemed like they were ready tc come irn and get us
about the same time we were ready tc get out. We waited =z

few minutes before we clcocsed the postlanding vent and waited
around a few minutes tefore we charged the hatch bottle. There
wasr't much waiting srcund. The conversaticn at taazt point

is good hecause we have z real good view of what wzs gelrng on
outside. I don't reazlly have any sdverse comments at sl
about that pericd on the water, Everything seemed tc go along

Just as scheduled.

Tney were well trained. They had a good spray out there,
Those men knew what they were going to do, and they did i%,
carefully and deliberately. I thought they did an excellent
Job. We had an opportunity to take a locx at the wnole TV

coverage cf 1t alterwards.

The decontamination swimmer ceme up ard opened the hatich like
we'd practiced it. He threw the gear in, and we put it on as
we practiced it, It is a iittle unceomforiable to wear the

mask, but at that stage in the game, nobhody cares.
» [ H a4y
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I hed one anomaly on *the egress that was surprising to me.

Tre CO2 bottle on my Wae West was loose and the vest woald not
inflate when I first pulled the handle. Witk the help of the
DECCM swirmmer, we troubleshot it, and found 1ne Totile was

Zocse. I tightened 1t, pulled the lever, and it Inflated.

The bcttle had backed off in the fitting.

After egress to the raft, everything went right on the money
and they got us bacxk abeard in record time. t leooxed 11xe
it was Just as advertised. T4 waes a clean cueraticn. It

always i=.

The waves must have oveen less than they were cut In the Gulf
wnen we practiced. Gelting cubt of vhe hatch and intc the rais

zeemed easier than 1t wes In the Gulf.

Ezgerrness might have had something to do with it. ‘hey added
the sea wnchor to the Billy Pugh nets after we practiced In.

That stavilized It guite a bit.

T wart to mention that we used ike vent procedures for the
hatch ard the bungee bottle. That enahled the swimmer to get
the haten closed easier., We didn't nave arny problems with

thet this <ime.

WS FIDENTI
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17.0 COMMAND MODULE SYSTEMS CPERATIONS

17.1 GUIDANCE AND NAVIGATION

I have nothing to say about the IS5 modes. The optics worked
fine. One time there was a particle on the telescope just a
little beneath the center. It locked like a little piece of
material. Later on, it wasn't there, I don't know whether
it was frozen condensate or what, but it went away and it
never bothered me again. I had no trouble with the optics

at any time. All the G&N worked well. The computers worked
fine. The only thing I have on the G&N controls and displays
was the test switch in the LEB. It woulidn't check all the
lights. It would just check the master alarm light. It
wouldn't check any of the PGNCS or CMC lights., They worked

but that test switch wouldn't check them.

Do you want to mention something on the optical subisysters
about the reflected light, the particles, the difficulties

seeing stars, even though you mentioned it before?

We talked about that. Everyone has commented about it on
previcus flights. 1 made a special point of locking, on
the way back without the LM, after getting myself dark-

adapted to see what I could see through the telescope in
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the way of constellations. We were continually venting and

we haed & million particles out from us, so the only time

thirk yeou could really roeccgrnize constellations thnroagh the

telescope would be in the morning after you'wve geone all nlgh:

1ong witheout verntling.

What about =zhe sctray light and the falze images that you zZet

cn the film? Did you see those? When you're looking at the

film zrnd you're phetograpning tne lunar surface in your dim-

light photograchy, there seems to be some false Images acg

resalt of refraction in that prism, 2id you see that?

Lid ycu see some of the film tazkern througn therae?

Yes.

1 naven't seern any [ilm but it sure is there. We commenteod

cn tret in real time. Thst rmust have been the barth 4im

light. That's the onty dim-~_Ight photography we took

warough the sextant.

Itowas also evidens

irn your sextant tracxing.

You have some images Zn that sextant ard we commerted orn thot

time. Wwe had & lot of scattered light ard z2lco a false

image ¢f the Earth in the sextant.,

SONFIDENT*®
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It appears to me that the sextant makes a rather pcor photo-

grapnic device.

Peorle don't put a lot of stock in that. I didn't realize

ﬁ.
il

we had that £film back., I'1l have to teke a Zook st it., The

ct

Iiring the

A

landmnark line of sight hnas that filter on
723s, wken you lock at the Earth's horizon, using the star
line of sight you could see the alrglow and occasionslly
we'd get a false image on the sextant. Unce you went tc
attitude ang were sighting with the landmarz Zine of signt,
that filter really did = tremendous jcb. It knocked of'f
the airglow and made the Earth's herizen real definite to
me, I did notice it cut down a lot on the light =zrans-
rmission, and in many cases it was real dark. Some of the
sters that I shot thal were cut near the Sun hzd some scal-
tered light. It would tend tc wash oui that Tilter and
Ty

actually made 1t easier to mark. The dcuble images are nc

proclem running.

I kave a comment aZout the platform. We've icoked at a 1ot
0f g-sensitive bizses and non-g-sensiiive biases in simula-~
ticns and lcts c¢f torguing angies that were larger than what
we saw during the sctuzl case, bus that platform was really

rignt on aXl the way. We very seidorm had & tcrqguing anegle
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that was big as 0.1 degree; usually 1t was in the hundredths

of a degree.

You know ¥ was always tne biggest. The X and 7 were generally
gquite a it lower thar Y. Iif we had any at sll, Y was always
significantly larger. The G&N was besutiful. I think doing

a P51 on the stars would be pretiy tough. It would reguire
using the urine bags several hours before the time, btut one
should be able %o dc ar Earth/Mcon or an Farth/Sun and get

the area. I don't think there'd bve any trouble there. =
would have tried a couple of backup modes, backup alinements
Just tossea in, if we had had the time. I <hrew those cut

on entry day because ve were stowing the probe and everything

and I didn't want to get off the time line.

The CMC S2S TVC was sbsolutely bveautiful and worked as indi-

cated in the simulater without malfuncticns. It was solid
»

T

as a rock with very little transient attitude changes. The

steering was sciid.
17.2 STABILIZATION AND COETROL SYSTzZM

We used the 5CS very little —— just fcr attitude hcld a few
times. I already made rmy comment about the S5CS conirol at

IM undeocking. We didrn't use the thrust vector contrsl. 1

GO NFID ENFv.
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thought ocur GDC may have been better than what had teen re-
ported on past flights. Coming into entry, T ran a LS-minute
check and I'd say the GDC drift ir that pericd was cn the
order ¢f 1 Yo 1-1/2 degrees or scmething like that. [ thought
that the drift was pretty good. We expected a falrly large
arift and I guess in reality it wasn't as bad as T anticipated.
We kept the GDC allnement up as much as we could trying to
have some sort of alinement In case we lost the platform, 20
we could go back and do a ccarse alinement. During a night

of PUC, the GDRC would get off 15 to 2C degrees. IJuring the
day, when we kept tweaking it up, the GILC was beaut ! ful.

sort of erratic

il

The EME was as we had been briefed. It wa
and jumped around a little bit and we toox the DFLTQ—?C whe
people gave u4s cr the pad and loaded it, We repocried no
bias and that was about all we did, as far as that went.
I didn't use it at all cn the undocking. 1 went through
the procedures but I thrusted cn ﬁime ard =o forth. Anyhino
we did an RCS5 burn, like the separation burrn or the C.7-foot

midccurse burn, we just took whatever we were showing on the

EMS. Eo we really didn't sweat that much.
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17.3 BSERVICE PROPULSICN SYSTEM

I've already commented on the thrust vector alinement. I
thought we got very little transient at any startup. We
didn't use any of the DIRECT CN, DIRECT ULLAGE, THRUST ON.
We had a 5-psi bias; in other words, with the GP8 off, the
PC was indicating a plus 5. During the burns, the PC itself
was & little lower than what I had really expected to see,
For example, in the LCI burn in the simulator, with both
banks on and after crossover, we'd get up above 105, to 106
or 107. I don't think I ever got to 105 at any time during
the mission. It was generally right around 1300, not very
much over 100. This was of nc concern. 1 just mentioned

it because it was a little different from simulaticns. We've
already commented on the PUGS and I want to make sure pecple
go back and get those comments because they weren't as

briefed.

Before we leave the 8PB, did you want to reiterate on the
ball valve, the speed at which the ball valve indicators

worked?

The ball valves were moving very slowly and they closed very

slowly. They do not work like the CMS,
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HOOSA The THRUGT CN light comes con, and then a fraction cof a second
behind the THRUST ON light, you fee:l & kick in the pants.
It 's really a nice feeling. 7You got down to zero ard you see
thet light, and you're sitting there walting feor it and pow!

Zt comes on and nits you.
ST7.4 BEACTION COWORCL SYSTEM

RCOGA We had no provlems with the service module RCS. T think the
guads stayed pretty balanced., I thought marual contrcl of the
SM RCS was like the simulator, If not better. 1t wus very
solid, positive. I've already commented cn the CM RI3; we hud
nc troubles. All the quads worked, both rings worked, all the

pressures stayed up; 1 couldn't ask for anything betier.
17.5 ZLECTRICAL POWER GYSTHEM

ROCEA The fuel cells were as advertised. Battcry charger wernt down

tke line. Whenever the flight plan said %o charge, we chargod.

MIZCEELL 1 ovgerved that whenever we brought the main Zus ties on “hat.,
arless the vatteries were fully charged up, they were indica-
ting considerakly less than the voltage we saw on the simulator.

Gercrally, the batteries were indicating arour? 21, 32, sonme-

times 30, and it only tock bringing them online “or just a

—

few minutes unti! they were irdicating arcunda 27 or 28 or an

CSiniiiniiing
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open circuit. OBo the open-circuit voltage on all the batteries
decreased very rapidly with usage, which was an interestiﬁg
observation. It didn't upset me particularly, except I

hadn't expected it. I expected the open-circuit voltage to

stay up around 32 and it didn't.

That is a point I'd forgotten, Ed. After my circularization
and plane-change burns, I'd go back over and turr the main
bus ties off and lcck at the battery voltage. It was down
so far I was amazed at the drop. It called for a battery

charge right then.

Well, one reason it becomes important is that in monitoring
the bus ties, if you have had the batteries on for a con-
siderable length of time, you don't see any marked change in
the battery voltage, when you take the bus ties off. This
happened on at least one occasion, and probably more then

that.
You shcould lcck at the current.

Yes. That's a good point. The current monitors are a better
indication that the bus ties are on or off, a better indica-

tion, than the vcitage drop.

@ NFID EMehirke”
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Have you got anything to add on the fuel cells, Ed?7 I think

they worked very well.

They worked very well, The only comment I would make Is that
right before entry, when we tock fuel cell 2 off the line,
the H2 and O2 readouts dropped very slowly to zero whereas

in the simulator they zipped to zero. It's just worth it

knowing that that's the way it is,

I turned the battery charger on and off, and it brought the
battery voltage up and the current decreased while it was on.
In the dc group, I noticed in our presleep readouts that
battery C just stayed right in there., If we'd go back and
look, I don't think we'd every see any difference between

battery C or the pyro batteries for the entire mission,
If we did, it's probably just parallax in reading it.

I think maybe you were reading one at 37.4% and I was reading
one at 37.2 or something like that, depending on who read it,
but they were right there. We had no problems with the in-
verters. They were on when we got in and that was the last

we played with them.

We didn't mess with them anymore.

STy
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On the main bus tie switches, we commented on that one instance

at entry. There may be & funny in those,

Yes, Jjust for the record, why don't we get it in here alsc?
When the main bus ties went off before splashdown, it didn't
appear that the buses were disconnected cr at least the
indication in the cockpit was different than in the simulator.
And it was surprising to us. We didn't seem to lose main

bus power until we pulled the cireuit breakers on 275,

I don't have any comment on the nonessential bus switceh., I
played with it a few times during the Hycon troubleshooting.
I went from main A to main B and back and forth and I didn't
have any problems with it. As far as the platform goes, the
G&Il power switch was never used. We turned the optics power
off each night and I turned it off during the translunar
coast when there would be long pericds of time when we
weren't using the optics on the way out. On the way back,
we were using the optics so much that I don't believe it was
ever turned off except at night. The cryogenic system went
as advertised with the exception of the midcourse, when we

got a cryo press light.

MITCHELL Yes.

@ FIDENFArke



ROGE I guess the thcory is stratification in tiae G? tanks.

MITCHELL I might add one more comment about & continual flubk on my

pars. When cycling the H, fans, I fourd the only way

Pt

could possibly remember to turn them off was to set the
timer. We generally hsd & checklist bock on spring =lips
up over the switches {which centributed to the problem as
well); but for some reason I had a mental block against

reremboring Sc turn them off without the Simer going.

RGOSA Management. 2 the oryc system was pretiy well up to the

4

the switoning peor the

o

grocund ans the flight plan. We 4z
Tlighkt plen and reai-sime ecallicute., 2 thougal the cabin
lighting was esxcellent. We got some Bun shzfling in =

couple of attituaes, tuv as Tar as the darkness operation

geces, it was peautiful. We didn't have any Lrouble at wll.
SIEPATRD Yes. That's right. Most of the time, we had no provlems.

FITCHELL  We were slways split bus. The only commert we have to make
is the cre we made earlier that fuel cell 2 was puttinzg out
mare than the other two, as 1 guess you'd expect, except the

i\

simulater lsn's that way. As s result, ithe gimbal motor

trangients showed up much more chviously on gimbal motor @
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than it d4id on 1. I weould suggest as a monitoring techrique
on the gimbal motor using the ammeter, not the fuel cell

flows. There's too much iag.

The comment on split bus probably has to do with maintaining

even modes.

Yes, I'm not sure what they're driving at there. We didn't

have any trouble or problems.

We seemed to be running eround the 65-, 67-amp current level
almost continuously. And 1 don't even remember it departing

markedly from that except when we had the gimbal motors on.
17.6 ENVIRONMENTAL CCNTROL SYSTEM

Other than the comments we've already made cn the cabin
pressure, I dor't have anything to add here. The flow-rate
test we've already talked about, and I guess we're ready to
talk to the systems people on that. The cabin atmosphere was
fine. On cceasion, I was a little chilly, but Al and Ed

weren't, so I guess that was my prchblem.

You didn't eat encugh food, Stu, that's all.

SONFIDENTIAd
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I did mention that I could feel the moisture come up a little
bit going through the darkside, but it was certainly no

problem,

As far as the water gun went, it was beautiful; I thought
the temperature was great. In fact, I was pleasantly sur-
prised. It was nice and cool and the water tasted gocd.

I don't think any of us ever had any problem of the water
tasting bad to us or feeling like we were getting too mucn
gas, In fact, whether we used the separatcor or not, I never

really noticed the gas much.

I think if you loocked at it carefully, you could see the
increase in the gas bubbles without the separator, but we

never found it particularly troublesome.
Yes, I think it helps a little Dbit.

Oh, yes. 1I'm saying it helps, buf the way we worked the
water and the foot ports, we ended up — We started coff
putting the separator over on the food preparation panel

and trying to use it for hot as well as cold water. We
didn't have too much Juck with the separator on the hot water.
It looked like we built up pressure in the separator and it

would always dribble cgut. We always had a leak in the hot
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ROCSA water faucet anyway. And the separator on there just aggra-
(CONT'D)
vated the problem. BSo after a day or 2, we tock the separator
of f and never put it on the hot water again. We left tiae
separetor on the water.gun and mixed cur cold food with our
water gun and drank with the water gun. For the hot foods,
we Just put it right on the tap and used it. It was really
troublesome to try to use that separator with the hot water.
Even with the separstor off the hot water faucet, it still
had & bubble everytime you mixed up food; it dribbled a

little bit after we were through and ended ur with a tig ball

of water on the end.

MITCHELL We might alsc comment that we broxe the string on the little
cap on the hydrogen separator a couple of times and had to
repair that. And it invariably was getting in the way when
we were flushing ocut the urine system. It just seemed to
find Myrtle and go right on in and wanted to be sucked right

down intc the systems every time.

ROOSA Yes, and you know that's about a four-handed Jcb to try to
held the cap on Myrile, Myrtle, and the cap on the separator
and squirt the water gun. Just a tab of Velero on a place

where you could stick it on the back of the separator or

@ONFIDENT e
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ROCSA something like that would be nice, but that little cap on
(CONT'D)

there was all over the place all the time.
MITCHELL I think it's probably an appropriate comment for the cap

cn Myrtle, too; maybe a tab of Velcre so you can at least

secure the thing while you're using it and flushing it.

ROCSA Are there any other comments on the water system? That's
one system we sure used a lot. We want to make sure we

get all our comments in on that thing.

SHEPARD I den't think we had any real problems other than the ones
we talked about. By a coordinating process, it was not
bothersome the way it was done. So it looks like those

procedures are good.

ROOSA We had no probvlem with the water-glycol system. Everything
went as advertised. 1I'd go arcund about once a day with my
little gray tape and do my screen.cleaning and that's about

all we did with the suit circuit system,.

SHEPARD Yes, that's got to be a pretty effective system (not only
the return hoses, but alsoc the cabin screen) of clearing
that cabin atmosphere. We were obvicusly picking up lint

and the system kept the cabin very clean and very few things
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SHEPARD came floating arcund, except for a little while after Stu
(CoNT'D)

opened the rock hag right in front of everybody on television.
MITCHELL Yes. I thought maybe we might have gotten some criticism

about that, that we shouldn't have been using the rocks,

but okay.

On the ECS, we knew beforehand we had & bias on the surge
tank, but it didn't give us any trouble. In faect, it was
almost exactly a 50-psi bias; when the cryo D70s came up,
we were Informed about that, I guess the ornly comment I
would make would be that we should have had that patech in
the CMS a little sooner. Anytime you've got a known bias
on the gages that you use &ll the time, I think you might
Just as well toss it into the CM3, I finally hit Joe
Sundra Jjust a couple of weeks hefore launch and they got
around to putting that patch in, but we knew we were going
to have that Delta from the time of fhe altitude chamber
run on., Anything like that that has been bought off and
that is geoing to he operating in the spacecraft should be
plugged into the CMS, so the crew can get used to looking

at it.

I guess there were 8 few times we were confused. I was con-

fused in looking at the flight plan. It called for a surge

SEONFIDENT Ay
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tank pressure; and, because almost every other number in the
flight plan had been corrected to a proper indicated value,
I was confused as to whether the flight plan meant indicated
or true value. 1In this case, it meant true value and the
number had not been corrected as indicated. Because it was
a 50-pound difference, it was rather significant. 'This is

what came up on the DT0 test.

We used the evaporator so 1little of the time., Did you have

any troubles with that at any time?

No, it came right online when it was supposced Lo and it was

secured when 1t was supposed to. It operated as advertised.

I think we've commented on the waste management system
pretty thoroughly. We hit Myrtle. T guess we had plenty

of blue bags on board. If you really begin to use many of
them, I don't think you're going to have room in that com-
partment. T don't know how big it is, but it seems like the
lagt time T tried to get one in there (we hnad six in therc,
1 guess), it seemed like we had it pretty well filled up

but, that may or may not have been sco. We may have been

able to push more down in there,
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MITCHZLL As a comment, I personally feel in the future that, if there
is a choice between the Hycon camera and a better fecal

system, we ocught to go with the fecal system.
SHEPARD  That sure is a messy operation.
MITCHELL Especially when you've been storing it up for about 6 days.

ROOSA The CO? absorbers caused nc problems. They were all marked
and in the right spot. It was a very easy thing as the
flight plan would tell you where to do what and we would

do it and that was that. I thought there was nc hitch in

that at all.
SHEPART That was painless.
17,7 TELECOMMUNICATICNS

ROOBA We've nit everything on telecommunications with the excepticn
of the VERB 64 — as far as the VERB 6l could get the pointing
angles. Al, you remember doing that once and it worked out
fine. Generally, the ground was always right there with the
angles. During the simulations and the flight, I got the
idea that the ground prefers their own angles anyway to a

VERR 6h. I think they're going to be on top of the antenna

GONFIDEN Tkl
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and give you all the angles you need. Anybody want to comment

any further on anything in the communications?

Let me meke cre little pitch., Maybe it's more in the irain-
ing area than the communications area, but I s%till feel,

and I guess we all recegnize, that handling of the communica-
ticone system is our weakest poirnt in the simulatcors. Arnd I
would maxe & strong pitsch for the next generaticns of space-
eraft to do more nigher fidelity lob or cormmunicasions
sirmulatior. I thiak that, if there wes any rlace 1 was un-
certain about wiether I had fouled up or whether 1t was
really the syster fouling up, 1%t was in communications; simely
because in practicing, you cycled circult breaxers or you
threw the switches as per ithe checkiist. However, bLecause
you were genrnerally hardlired mest of the time anyhow, ycu
didn't get an effect ir practice or simuletions if you did
screw up., BSo, it never really got home to you — what the
effect c¢f maxing 2 mistake or having something in a different

configuration than you wanted was.

For the CMPs coming up next, I really believed the signal
strength meter during the simulations and the sigral was
always there. If I ned a good signal strength, I had good

corm, In fiight, that's not true at all, You can have good
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signal strength and not have any comm at all. Now, how that
happens I den't know. But there were several cases in which
I weuld have a good signal strength and I would have to go
back and break the lock manually, acquire it again, asnd then
I'd have it. I guess in our system debriefing we will kit
this a little bit again. I know Ed Fendell touched on this
before the flight., I think, as far as future training is
goncerned, that we should keep in mind that that signal
strength really is not an absolute indication that the comm

is good.

The only time I used VOX circuitry was during the IM separa-

tion and you said you could hear me good.

We didn't use VCX at all.

We Just didn’'t use the portable recorder for anything except
entertainment. Had the flight plan not been so full, we
might have done some debriefing, but we seemed to be busy

all the time doing flight plan items,

I know we had plenty of batteries. This was some question
about that before the flight. So we really 2idn't use the
tape recorder as much as people had anticipated we would use

it. So we had no trouble.

GONFIDENThive
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SHEPARD We did not do any emergency keying.

ROOSA As far as DSE operations were concerned, the ground pretty
well handled that. I guess T had to start the recorder a
couple of times and I've already talked about the rewind on

that one pass.
17.8 MECHANICAL
ROOsA We've already discussed everything under mechanical,

SHEPARD Let me say only one additional thing about the couch struts —
about the Y-Y struts being too loose at CDDT. We asked that
they be tightened up. There was some guestion as to whether
or not they would be too tight because they were adjusted to
the minimum specification clearance. Let me say for the
record that we had no problem in locking and unlocking those

struts at that clearance wvalue.

ROOSA In fact, you sure didn't want them as locse as they were at

CDDT.
SHEPARD I thought they were satisfactory where we had them.

ROOSA During the boost phase, the only time that you got any motion
at all was when the couch sort of banged sideways like you

were on g railroad train. Everything else was extremely
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ROCSA smooth and it would have heen disconcerting to have had all
(CONT'D)
the slop that was in there at CDDT.
SHEPARD As far as the strut unlock mechanisms before the landing
vere concerned, no problems were experienced. I'm sure

we didn't stroke anything. We didn't hit very hard. Do

you want to say anything additicnal about the probe?

ROOSA We've covered everything we know about the probe. 1 don't
think there's anything else we can add to that. We covered
the drogue. If anybody wants to talk any more about the
scratches on the drogue, I'm ready, but I don't think we

need to say anything more here,
SHEPARD We had no problem with hatches.

MITCHELL I guess it's worthy of making a comment on the windows under
this category. Our windows seemed to remain relatively
clean throughout most of the flight.l It was noticeable near
the end of the flight that they were crudding up some. From
time to time, we got a little ice on them. But that would
melt off in the Sun. By the last day of the flight, there
were quite a few specks on them so that you really could

notice it. It was cutting your vision a little bit, but I
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don't think we were in nearly as poor a share as has been

repcrted on previcus flights.

Of course, you're operating pretty close to saturation,
There is some condensation, as Stu has already pointed cut,
plus the fact that I think some o0il condernsed on the windows.
However, I never thought that using first a damp rag

and then a dry clicth would not get the inside of the window

clean encugh to thotograph through i%.

I guess we mignht caution people about rubbing their noses
against the windows because you wlll put a smudge on ther ac

sure as the world, and ycu'll have tc take it off.
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18.0 LUNAR MODULE SYSTEMS QPERATIQONS

I noticed no platform problems st all. I was pleasantly
surprised to find that the telescope was easler to use in the
real case than it was in the IMS. We've commented about what

we think the drift is for the rendezvous radar.

I might remark agsin, just for emphasis, Al, about problems

on the lunar surface. They weren't marked but nevertheless,

it is tedicus to get those marks on the lunar surface with the
AQT. Any shafting light, like off the rendezvous radar,

around the back toward the Sun, definitely cuts down on the
number of stars you can see. The bright ones are the only ones

that are easily picked out.

That's right, particularly at the higher Sun angles like in

the alinements close to lift-off when the Sun angles are higher.

I guesgs that I would make a pitch-for all future generation
spacecraft to have optic drives rather than fixed optics

in which you have to drive the spacecraft around to get star
marks. It does take & finite amount of time and fuel to get

alinements in the IM.

Rendezvous radar seemed to work great all the way through.
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Outside of the drift we menticned, the rendezvous radar seemed
to work fine as long as the computer was willing to loock at
it. And the landing radar worked fine. Both rendezvous radar
and landing radar passed their test and we got all the numbers
if anybody wants them. They're written down. T don't know

if there is any need to discuss the LGC anomaly and the abort

bit; that's been pretty well discussed.
You want to make any mention of the self-test terminstion?

Yes, I guess so. The self-test routine in the LGC, which is
started after powerup, is entered with the ten code and
stopped with the zerc cede. I thought I'd put both codes In
for start and stop. But apparently it did not get the stop
code because we were asked to repeat that. When it was re-
peated, it apparently worked because I haven't heard any more

about it. Is that what you're talking asbout?

I think it's worthy of locking at because it was checked off,
and Al and I felt that it had been done. So, whether it
actually didn't take that enter or whether we actually forgot
it, I don't know at this point. 1 feel that controls and

displeys worked Just as advertised.
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Such things as cross-peinter operation, tape drives, FDAIL
operations, and so on are really recognized in the IMS, We

didn't run into any surprises at all in that area.

I didn't find the tape meter to be disconcertingly jumpy.
In the simulator, I think it has been changed so that it is
Jumpy, and I think we probebly overdid it. I didn't find that

tape meter drive disconcerting at all. Did you, Al?

Ko.

It seemed tc be quite smooth and easy to read. We had no

trouble with it.

As far as the procedural datas is concerned, I guess everybody
likes their own checklist, but I think that the way we had it
all written ocut in our checklist enabled us to go through the
total flight with a minimum number of miskeys. We didn't
have any miskey that I can think ﬁf that was at a bsd time or
screwed up anything too much. So I think, in general, the

PGNS was just great, outside of the abort bit.

As far as the AGS is concerned, it functioned absolutely as
well as the PGNS. There were no problems. I did notice the
Jarger CAL numbers, and I believe it was in the Y and 2 gyros.

However, those numbers were known; they were in there;

]



16-1 L a

MITCHELL different people know abouft them; and they seemed to work

{CONT'D)
guite well. The AGS tracked the PGNS very well both during
the descent and the ascent. It takes a lot of practice to
do that manual radar updating, but since we're changing the
procedure for Apollo 15, maybe they won't run into that. I
would suggest, however, as & manual mode that, 1f you really
have to rely on the AGS, you're not going to have the PGNS to
help you with that rendezvous radar updating. It takes a lot
of practice —— many, many hours of practice to do the independ-
ent AGS radar updating smocothly, and without making a mistake.
In fact, it's the only thing that's going to do it for you.
So, I would recommend strongly to follow-on crews that they

practice the manual AGS updating with the rendezvous radar in

order to not make an error.

SHEPARD I think we were ready for thaet, although, that's a terrible

way to operate it,

MITCHELL It is. We kept AGS independent all the wsy up through the
second midcourse, and it performed admirably and agreed with
the PGNS, when given the opportunity to do so. The only in-

explicable anomaly we had was the failure right before docking.
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MITCHELL guess we'll talk more to the systems people about that. I
(CONT'D)
was very pleased with the AGS operation, and it Justified

every bit of faith we put in it in the past.

SHEPARD We didn't have any opportunity to cbserve AGS engine commands.
Ag far as the burn programs are concerned, Ed was monitoring
AGS as I was monitoring PONS, and I guess you might want tc

comment on how you felt they were comparing.

MITCHELL I thought they were comparing within 1 to 1.5 ft/sec DELTA-V
or velocity, whichever was being monitored at the time. They
were right with PGNS all the way, and so there has never been

any hesitation in my mind to shift over to AGS.

SHEPARD  We did not notice any control and display problems, other than
the one you mentioned with the DEDA base. The outputs to the
controls seemed to be fine, for example the AGS ball. All

cutruts seemed to be good all the way through.

I can't say anything wrong asbout the propulsion system. The

descent or the ascent engines jJjust seemed to be great all the
way through. There was no burping or snorting or chugging or
anything. We did, on the descent engine, use manual throttle
up, and it went very smcocothly. The ascent engine, during

both burns, was as steady as & rock. The ignitions were crisp,
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SHEPARD and the shut-offs were good. There were no problems al
{CONT'D)
21l with those engines.
The RC5 modes that we used worked fine. The LMS fidelity was
good, and I didn't encounter anything during the sctual light
thet I hadn't already seen in a simulator. We did not use
AGS control medes accept during the checkout, and they worked
Just fine then. 5S¢, we had no reason to assume that they
would not have worked during flight, had we used them. The
operation of the translaticnal control system was good. The
forces on the handle and the accelerations wversus the time
of input were Just like the simulator shcocwed. We had no

problems with either trimming or formatior flying.

There were no electrical problems with any of the ACAs or TTCAs.
We had no anomalies on the pressurization of the systems. They
locked real good aill the way through. As we pointed cut
eariier, outside cof the dynamic phasés, we operated in pulse

almost zll the time.

MITCHELL T don't have much to say about EPS., The battery % vroblem is
already well known. It was indicating & few tenths of a volt
low with an open circuit. I might comment here, that T was
surprised, as in the case of the ccommand module, to find that

the open cirecuit dropped very rapidly from its full-up

8C ONFIDEN
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MITCHELL voltage-charged condition with only the removal of a few amps

(coNtT'D)
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or a few watts out of the battery. After we tock a few amps
out of it, and it open-circuited again, both batteries were
approximately 32 volts instead of the 37 that we started with.
It wasn't long before we were required to go to high-voltage
taps. The low-voltage tap operation was only a few minutes.
The de-monitor switches and gages worked preciself as the
simulator showed they would. The ac c¢ircuitry worked precisely
as expected. We encountered no problem with power transfer

between the two vehicles.
It went smoothly.

Very smoothly indeed. I don't know what to say about the
abort stage configuration because we actually did all the
power transfer before we staged. 8o, the abort stage really
didn't de anything to the power. There are no more comments
on the mgin busses or dead facing. That was all done manually

and operated very smoothly.

I'd like to comment a bit on the lighting. There was adequate
lighting in the LM, most of the time, without any additional
lighting. Of course, only on dark-side passes do we really

require lighting. Sometimes you turn a little bit on to light
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a dark corner, but even on the lunar surface we had adequate
lighting in the spacecraft, and I think we used very little

lighting.
Yes, we used lighting only during the dark side.

I think Houston asked us about the amcunt of lighting we were
using. If we were really short on power, we could have bheen
much more conscientious about turning our lights off when we

weren't using them, to save a few amp/hours.

Some lighting is required in the interior of the LM during
the surface stay because you're almost directly dowﬁ—Sun,
and there's nct much reflected light coming in. For such
things as the timers, the rheostats had tc be turned up a
little to see them, but generally spesking, the lighting

was good.

I think we can add the comments that, Just for general work
in the cockpit, there's adeguate reflected light, but if you
want to lock at something particular on a panel scmewhere,

you probably need to turn the light up.

We apparently had no problems in the main oxygen supply system
of the cabin except for the one preflight oroblem, which every-

body knew about, and that was the bias and the transducer for

MCONFIDENTe
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the number 1 ascent 02 tank. I felt it might be a problem
on the ground and we'd have to worry about monitoring it.
However, the one monitoring technique we had through the
PL3S-recharge line-pressure transducer, had to be used only

once, and that was as clean as could be. So, we didn't have

to fret with that bias at all.

And the cabin was tight so that, even during the entire ren-
dezvous, it stayed at the beottom of the green barnd. ©So, we

didn't lose any oxygen in depressing the cabin.

Tre LCG cocling was more than adeguate. I didn't use it all

on my side.

I turned it up occasionally to get a shot of cooling and then
immediately turned it back down, because It deces chill you if

you leave 1t much above the minimum setting.

We had no water preoblems. We used the water gun and dérank

freely from it. It didn't leask and it worked fine. And of
course, we used 1t during the recharge process con the EMIs,
We'll prebably get into that later on, but it worked as

advertised.

Let me make a pitch in here, while we're talking sbout the ECS.

Trying tc rendezvous with helmets on is a bloody nuisance.
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Grumman has always been very upset sbout the idea of flying
in the IM without a full suit integrity, and it appears to
me, that if we're wglling to sit on the lunar surface without
our helmets and gloves on, we cught to be able to take them

off after we are in orbit.
It is pilot option as far as we are concerned.
Grumman doesn't like it at all. They always fuss about it,

When vou try to follow the checklist religiously for davs,
you get a little nervous doing something the checklist

doesn't specifically tell you to do.

Yegs. And if you're going to take your helmets off, vou ougnt
to go to the CABIN position of the oxygen regulators and the
REPRESS position on valve, But Just as sure as you do that,
the ground is geing to holler at you when you come around the
corner AQS. Bo, we elected not to cﬁange these valves, and
I think we ought to make it loud and clear and get the system

to agree that that's an acceptable thing to do.

The suit circuit is the only thing we haven't discussed., It

performed as advertised,

€ ONFIDENTis
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MITCHELL I guess we have criticized the S-band steersble antenna enough

{(CoONT'D)

SHEPARD

during the other parts of the debriefing that there's nothing
more to be said here. It was irratic in operation. At some

times, it worked admirably; at other times, it gave ug fits.

We talked previously about our VHF problems., The EVA antenna
went up and came down like it was supposed to, so it operated
well mechanically. We had no electronics problems with it.
The audioc centers worked fine, and there were no problems

with the recorders.
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16.0 FLIGHT DATA FILE

19.1 cCsM

I didn't see anything vad about these tnings since we helped

author most of them.

I think Chuck Stough and nis asscciates did a greést jeb, I
think they were more than eager to worg with us in anything
that we had. I started working witn Chuck real early on the
flight plan and the Sclo Book. They were more than eager to
try to maske 1t the way we wanted It. I think the system
worked real well because back when we said we would go with
one flight plan in January and a differert one ir March,
everybody held the line ard there were few changes. I thinx
the system reacted to that excepticnally well. Prcbably that
cryo DTO was about the only thing that came in after that time

frame, sc the system 1s tc be congratulated on that one.

The only thing that I might add here, Stu, is in reiteratiocn
of the idea thsat we would perhaps need to change the format

for the entry of the update format.

The next crew should take a look at the dats they are getting
or. the entry checklist to see if they want to change that

and everything else I read down here: +the checklis®t, the ~ue
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cards., We've already cormented on how we need to break out
all those P23s and add a couple of pages in the Solo Book.

I thought my Sclo Bock was very good.

In all fairness, we'd have to say that we didn't really
exercise anything but the nominal parts of the flight data
file. 5o, everything else is untried. The Systems Data, the

Malfunction Procedures — none of those were even opened.

I have to make Just a couple of comments on the lunar graphics.
Before flight, we had a lot of discussion comparing the shaded
relief orbit map with the photomosaic map. Actually, I think
the shaded relief map doesn't really give you what you want,
but it is perfectly adequate., I was not sure the shaded
relief map was good in telling me what T wanted to know in
orbit. By the time I got to orbit, I knew the groundtracks

so well that I really didn't need that map. If you really
need a map to get you around the orbit, the shaded relief map
is not very good. About the only time that I can remember
locking for something specific on that shaded relief map was
Lansberg B, I had already loocked at it on another photomosaic.
All the targets you're specifically interested in — your
landmarks, your zero-phase targets, this sort of thing — you

have & photeomosaic. I guess you carry the orbital chart

QONFIDENTA9
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ROCSA Just to keep you in the general area and identify the large

(CONT'D)
features, anéd it's adequate for that. But, you get no good
identificaticn from the shaded relief map. The rest of the
graphics — the lunar graphics book itself, I thought, was very
good. The photos of the landmarks are so good you can just
take them and rurn them even if you have never seen them before.
I didn't even use the contingency map. Ed locked at 1t and

decided it was pretty worthlese. That map by its nature has

to be that way because 1t's got to cover such a large area.

MITCHELL The shaded relief map, toc.

e
m
1)

ROOEA
19.2 1M

SHEPARD Well, as far as the 1M is concerned, I'd like to echec Stu's
cemment.. I thought the preflight support here in Houston and
at the Cape was excellent. The system was very responsive,

I felt we were In great shape on all the items we used.
Again, as in the comrand module, we didn't use any of the
contingency items, but we had used them in preflight simula-
tions and felt our total data file was in good shape in all

respects.
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You can arrange these items and package them almost to crew.
preference, I guess. Everyone has his own feelings about how
the different bocks should be packaged. They worked fine for
us and I was very satisfied with the way we had them packaged.
I have a couple of comments on the LM Orbital Monitor Chart.
Preflight, I didn't really see the need for an Orbital
Monitor Chart that covered the entire Moon. Thus, I didn't
make an& effort to change the one we had. It turns out I
would have liked to have had it because on a couple of the
back-side passes, there wasn't much time to move around, and
there was no chart that covered that area. Our chart only
started a short distance before the landing and I really

didn't know where we were except in very general terms.

I wouldn't make a recommendation to change that though., I
would think that the chances of using that on the back side
were so slight. Assuming everything was going fine, you

ordinarily wouldn't have time to look around,

Well, all you have to do 1s just add a couple of leaves to
it. The infcrmation is already there. They just happened
to cut our chart off so that it was thinner, that's all.

You can get along without that. I would suggest including

the Ascent Moniter Chart, We didn't have to use it, and I

@ONFIDENTN®
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MITCHELL always locked at it critically during the last few days before

(CONT'D)
launch when we were flying manual ascents. I don't think ithat
our Ascent Monitor Charts are adequate for either pilot
manually to fly an ascent and control the azimuth as you go
intg orbit, We need to lock at that again. Specific comments
are that you need very precise navigation immediately after
lift=off, and we didn't have a track plotted on anything. I
thkink the crbit startec properly. Then, cn the large-scale
maps, the detail is not there to help you plot it. Especia’ly
in the Fra Maurc aresa where, as socn as we left the landing
site, there was bare ncthingness. Sc, 1 suggest the fcllowing
crews lcok at that Ascent Monitor Chart and see 1f they can
get scomething suitable for their particular landing site and
their needs for a manual, direct ascent, Everything else

was in excellent shape.

ROOSA The 650,000 map that I had, I didn't even use. It was on

board beczuse I guess 1t had been on board. I never locked

at it. Ali the maps in the Sclc Book are sort of an individuanl
thing. Everybody maxes up his own mind cr that. The simu-
lated obliques that we made up — I don't know how much it
coste to make those obliques — I really found those of mar-
ginal use, alsc. ©So, if we're lcoking for ways to cut dewn

on cost, I wouid take a lock at the c¢bligues. I just didn't

find thcse too useful, particularly on the zerc-phase section.
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Now one simulated oblique on a low-altitude landmark, if it's

easy to cbtain, might help you out & little bit.

I think preflight everyocne was instilled with & fear we
wouldn't recognize where we were arcund the Moon. By and
large, after a couple of passes arcund with one map, those
craters stand ocut more. Whether you know them at alX or nct

you can spot them rignt away.

Yes, the orbital work was so much easier than I expected.
Looking back at the preflight worry over the maps, I think

perhaps it wasn't worth it.
Maybe a1l that work is what made that possible, 3tu?

Yes,
19.3 CHARTS AND MAPS

On map updates, the first day in lunér orbit, I was éopying
the 180-degree crossing time and I never used it once.
Finelly, I toiq them fo stop for the second day's operation.
It's just that much more data the CAP CCMM has to read up
and you have to copy. Your maps are set up for time after
the 180th meridian, As soon as you come ocut in the light at

the terminator, you lcok cut the window, see a crater, and

GONFIDENFIw



ROOSA know where you-are. And from then on, you can go on that.
(CONT'D)
So, I did not use the 180-degree time on a single occasion.
If I were going to rewrite my Solo Book today, I wouldn't

even have a map update in it.

MITCHELL Again, I think that was because you were so familiar with

thozse maps.

ROOSA Any CMP's going to be as proficient when he gets there. Again,
I think those are such personal things, they're probably not

worth recommending.

MITCHELL I have one more comment that we made previously, but needs to
be included in this section. The EVA-preparation and post-EVA
cards. We need to find a different way to tether them to the

main panel, when we're accomplishing EVA preparation.

SHEPARD Cur EVA traverse maps were satisfactory. I would make no
other additional comment, although I think the scale map
should be used in geclogy field trips before you actually get
to the lunar surface. We did that on ocur last two or three
trips. The last two gecleogy field trips were in areas pre-
viously unfamiliar to us. We used that scale and T think

that helped.

MITCHELL Very definitely.



19-8

SEEPARD

ROOSA

MITCHELL

ROOSA

CONFIDENTH®

19.4 GENERAL FLIGHT PLANNING {FDF)

That's the kind of information that wiil vary from crew to
crew because there will be some changes necessary as a result
of changes in mission objectives, or DTO0s or updates to

to programs. These things are going to be going on all the
time and each crew tries to make as few changes as they cen,

However, personal preferences gre always gcing to get through.

I think the Solo Bocok has to be a personal thing. I don't

think you can take cre Soio Book and say that, because it's
good cn this flight, it should be good on the next flight.

I think it's made up only for the individual and should be

shaped the way he wants it, I think this system is well

geared for that.

Especially because the book is a cue to your memory. The cues

for one crewman may not cue the next CMP itoo well.

Yes, that's right. In parts of my Solo Book, I wanted every
step listed. 1T didn't want to trust anything to memory and
rerhaps the next guy thinks he has a febulous memory and

maybe he deesn't want as many cues.

& ONFIDENT | /e



19.5 PREFLIGHT SUPPORT

SEEPARD As far as I'm concerned, the system is in excelient shape and
I cen't think of any dercgatory or negative comments about

the preflight support that we had at all.

MITCEELL The chaﬁges that did come through, came through in exceptiorn-
ally smooth fashicn. The system at the Cape worked well.
“re communications linxed back here by telephone were kent to
a rminimum., Wherever changes did come through, the boox
managers always gave us a caii and the Cane coordinatea with
us before they pushed it on threugh., In ry cpinicn, Lhe

syster worked admirably.

HO00SA This is a small thing, vut ¥ know It came up a ccuple of
times. They always ensured that one copy of the chnanges to
thne cnecklist and flight deta file, as they went in, got tc
me if it concerned the C5M cr the 5clo Book. This worxed
well, I used tc taske those and read them in the evening, and
I was never sure what items got tc Ron, or whether cr rct no
wanted that whole stack. I think that the opackup crew should
get those same changes. Tt may have been that I was sunpoesed
to read taem arnd pass them cn to him, but it seemed as i wo
always had a littie conflict there. 1'd be aware of changes

that Ron was not. It's Just a matier of meking anolher copy
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and putting them cn his desk, too. There were several changes
that resulted from meetings that I was aware of and Ron wasn't.
Ron and I talked & lot and we worked together closely. But

it's Jjust a matter of two crews on two different schedules.

Yes I felt that, by and large, when those change copies came
through, I'd already know about them by telephone, prcbébly
before they came thrcugh. I was never sure whether I'd

menticned them tc Joe or whether he'd gotten a copy of them.

It tock a great deal of effort to coordinate with him.

I think it woulé be s gocd change. I really think our backup
crew was tied ir closer than scme of the other ones and Ron
did a gregt job in trying to stay up; however, in this one

area, we sort of arcpped him out.

®© ONFIDENT Aoy
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20.0 FLIGHT EQUIPMENT

coM

We had no trouble with any clock except maybe a wristwatch.

Our mission timers were besutiful. The event timers and con-
trols caused no problems. The crew compartment configuraticn
goes back to my hero, Ray Dell'Ossc. He was there. Everything
was properiy configured and I was thoroughly briefed, I nad

worzed in the mockup and it was great. 1 never used a mirror.

T think that my Omega might have gotien some dirt or something
in it because 1%t would not run when it wound down very much.

T nad to keep it wound up at 211 times, ané so I was windine it
three or four times a day. It stopped on cne occasion when T

don's think it should have.

It was a pleasant surprise to us that the pockeits in our cover-

alls had zippers on them. Our tréining coveralls nhad flaps on

them, and everybody we talked to had talked about the flars.

But, when we tcok our coveralls oui of the PGA bag, there were

zippers on the pockets. T don't think we could have kept thinsgs

in our pockets without the zippers, sc thai was a very pleasant
Tar

surprise., I guess the other thing related to the IV ciothing

would be that one dosimeter that crunched out, and we commented



20-2

RODS!
(CoNT'D)

¥

SAEPARD

RO05A

SHEPARD

RCOSA

{CONFIDENT/ Avie

on that. The other dosimeters were carried in the pockets.
They didn't get out, and we could drag them cut each morning
and read them. My PGA worked fine. We've already talked about
couches. I did not take down the center couch before the ren-
dezvous sc I 4id not do any dismantling of the couches at all.
We had no trouble with the restraints. They were out of the
way. [ kind of expected them to be fleating around in tﬂc way
a little more than they were, but I didn't have any problems

at all. We actually used the Inflight tool set when we took

the probe apart, and Al took tool E with him to the IM.
T breought it back.

That's right. I don't know what they mean by data ccllection

here.
I don't either.

I think we've commented on the thermal control. We had mno

major ccndensatlon problems.

Well, we've talked about the Hycon, I alsc menticned that the
TO-mm FCM cable was not long enough to reach the center hatch
bracket. I alsc commented on the intervalometer,. that we'd

get a double firing every now and then. I sure wish we had a

3G ONFID EN-lddnisd
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variable intervalometer. The other camera equipment worked
fine. We had no cameras jam, no magazines jam in the command
module at all, and I can't think of anything else to add on

the camera equipment.
LM

As far as crew compartment configuration is concerned, my only
comment is that it's just tight. There just really isn't any
extra space around there on that thing, and I felt that the
preflight trgining we had done on the mockup down at the Cape
was invaluable in that respect and in the pre-EVA and post-EVA
planning. It helped us Immeasurably in that area and T think
that any crew that's going to have to operate inside that com-

partment will have to do the same thing.

Yes, if you don't practice it, it's just going to be complete

chaos.

If everything doesn't go in its place the way it's supposed to
and the way it's been worked out, it just gets all jumbled

around.

There was not enough stowage area for filled urine bags, and

maybe we can take a look at that.
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We've already talked about that. The restraint system worked

as advertised.

I feel that the pull on that restraint system is still a little

bit strong, but it doesn't slow you down particularly,

The tcols we used were the special tools we took with us for
dismantiing the vehicle. No LM tools were used because we
didn't have any occasion to use them. Do we corment abcut EVA

cameras here?

Let me talk about the flight camers first. The mounting for
the 16-mm camera on the crash bar worked very wéll.. Tt's a
very hard thing to do in one g, because the camera won't stay
on that bar. However, in ocne-sixth g, with a little hit of
tape around the crash bar to give added fricticn on the utility
bracket, the camera holds on there very well, is steady, and
takes good pictures. That's a good way to do it. TIt's no
great trick to slip the camera from one bracket to the other.

That particular kluge worked very nicely.

I don't know why, but, during the flight, I had a problem with
the tightening screw on the handle of the Hasselblad I used.
I had never had a problem with that before in any of the train-

ing camerss that we have used. For some regson, I couldn't

O& O NHBEnidivp



SHEPARD seem to get that thing tight enough to keep it from loosening
(CORT'D)
up. I don't know what the problem was exactly. The handle
never did come off, but it was always flopping around and I

had to keep tightening it up a&ll the time to keep the thing

cperable,

MITCHELL I guess to summarize, on the LM eguipment, you can't argue
with the successful way that the guys had it stowed for us

and the way we operated with it.
SHEPARD  Yes, I think that our camera problems were certainly superficial.

MITCHELL In this section, I'd like to reiterate the problem we had with
keeping the ISA in the PLSS stowage area. It wouldn't stay in

that particular location at =all.
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21.0 EMU SYSTEMS

SHEPARD Why don't I Just go through the discussion of my EMU systems
and you can go through yours, and you can go through yours,
Stu. The biomed sensor problems have already been mentioned.
LCG operated satisfactorily. I found that I had to cut the
strap that held those hoses where they manifolded together;
they come up under the vertical riser on the underwear., I
cut them loose to make a good fold to prevent bunching under-
neath the suit. Once that little retention strap was cut,
everything worked fine. I had no problems with the helmet
and no preoblems with the LEVA. 1 had no problems with my
gloves; my skimned knuckles are finally healed. We discussed
the bent hose in the UCTA. I used the EMU maintenance kit
only as we had described before, to clean the seals one time
between EVAs. It wasn't a problem. The drink bag worked fine,
and antifog worked fine. I had no problems with the PLSS
other than the strap problems which we discussed before. Cool-
ing was good. Comm was good. No problems with connectors, no
problems with controls. RCU preflight adjustment problem was
discussed, no other problems. The OPS worked fine, no leaks.

We did not use the BSLSS.
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MITCHELL ©No problems with the biomed sensors. They've already been
documented, I might edd, in addition to that, that the sen-
sors caused me no problem until after the EVA. They started
itching and irriteting a little bit at that peint. It wasn't
where I couldn't live with it but it was uncomfortable. I did

heve a few skin erupticns under the sensors postflight.
SHEPARD And he still has those.

MITCHELL The LCG worked properly. And the helmet and LEVA operations
vere all right, except it certainly is easy to scratch up the
heimet and the LEVA. The scratches cause shafting light or
diffused light problems and that obstructs your wvisicn. All I
can say is that you have to be darn careful with them when
you're using them, Just the slightest touch can cause &
scratch., My glove prcblem has been documented slready., Let's
see, my UCTA worked fine. I always used it with trepidation,
but nevertheless it didn't fail. We will skip EMU maintenance,
because Al described it. I thought I exhausted my drink bag on
the first EVA. I was very surprised at how quickly it seemed
to empty. Sure encugh, I had not emptied it, because when I
went to bed that night, with the 7-degree right wing down, it
drained around my neck. So, there had to be some residual water

in it. I think what probably happened was I sucked the bag up

COMNFIDENTIAL



MITCHELL against the inlet to the hose and just cut off the flow. It

(CONT'D)

SHEPARD

was very welcome on the second EVA and I did drain it on that
one, T might remark that the antifog we had on the flight
seemed uYc be much fresher than the antifog we used in train-
ing. It didn't smell as much like a barn, which was a pleas-
ant relief. I have some comments con the PL5S PGA operasions.
The OPS brings to mind all the push-to-dot festeners on them,
I know that my fingers got completely worn out befcre the
lunar surface operations were over. HNot only with the 025
push-tc-dot, but with Bil the rest of them. In the trziring
cperaticns, we used those things enough that they came off
fairly easily. But cn new eguipment and new hardware, those
things are so stiff and there are so many of them 1t really
gets to your fingers; you're sore before the coperation is
over. And I mean really score. So sore you can hardly toucn
them at times. The only thing I can suggest is maybe it
wouldn't hurt for the troops thaf are PIAing and locking over
that equipment to cycle them a few more times and maybe locsen

them up Just a tad.

All right, to wrap up the comments as far as the E¥Us are
concerned, I guess we prcbably put more time in our suits
thaen previcus crews have., I felt that it was ali wortna it.

I never at any time felt unfamiliar, 11l at ease, c¢r had any
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concern about the operation of the total package. I think
the time we spent in the suilts before the flight in preflight
training was well worth it. We got our meney's worth in

those training suits.

The only wey to get where you can ignore the discomfort and
the difficulty in operating the suit is just go and do it

util you can ignore the problems with it.
Ckay, Stu; do you have anything?

Gee, my suit fit so well and getﬁing in and out of the sult
went so smooth, I guess my only comment would he té echo the
rash on the biomed sensors. I don't know if that's a problem
that can be overcome or not. Mine started approximately

2 days out. I started getting a rash and itching on my chest
and it stayed with me the rest of the time, I still have a
rash now. It was no big deal. It's Just scomething that
itches a little bit. I don't know if there's any solution
for it, but if you wear s sensor for 9 days, you know you're
bound tc get a little irritation. That's my only comment on
the thing. And other than that, all the suited cperations
that I did went extremely well. I think all of the times
when I got in and out of the suit by myself during the train-
ing was well worthwhile. I think that was really goed, be-

cause then it Just mekes it so easy in flight.

QGONFIDENTIA ke
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-22.0 VISUAL SIGHTINGS

During countdown, we saw a few clouds out the window; that's

about all we saw.

We saw no rain. I don't see anything about this that we have

to talk about.






23.0 PREMISSION PLANNING

MISSICON PLAN

SHEFPARD I think anything we say about how ocur mission plan was
developed would not necessarily apply to the develcopment of
anybody else's mission plans. Spacecraft changes, prccedure

changes —— these are rather unique t¢ the missions themselves.
MISSION RULES AND TECHNIQUES

MITCHELL I would make one comrent on mission rules. I thinx we made
a concerted effort with our flight directors long in advance
cf the missicn to review those rules, which we considered
eitner not applicable or holdevers from previous missions,
and had ultraconservatism in them. We discussed, in great
length, thosgse mission rules which locked like they might te
subject to change in real time and tried to make them realis-
tic., I think each mission ought ﬁo do that — to review the
anclent rules that have been held over and get them resolved
prefliignt. I don't believe at all in having mission rules ang,
at the same time, saying, "Okay, we'll probably not abide by
that in real time." I think mission ruiles ocught to be mission
rules and you krnow that you're going to abide by them if the
occasion arises. And I think we did a good job of reviewing

them witn that in mind.
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Well, I think that certainly the data pricrity grcup and

Phil Shaffer did a hell of a good Job. I think that certainly
his cocrdination btook was a good one. It seems that when ycu
give him an item to ccordinate, he seems t¢ have the right
avenues of coordination, because he shakes everybody out cf the
trees and there doesn't seem to be anybedy he misses. BSo it
seems to work pretty well, as far as those kinds of changes

are ccncerned. And we worked well with him; T fthinx he and

his group are good people o work with.

You know, on the same subject as this, we're talkirg about

there though, mission rules that are written with the idea of,
well we'll change that if it really happens, and I thing a

good examwple of that happened on launch. Your biomed, you krow,
there's a mission rule that says it's mandastory to have a biarmed
on you, which they waived. Well, I think it's a bad mission
rule to start with — this thing that you're going to held up

a launch because you're not getting biomed on a crewmenber.

There aro mission ruales like that that I thirk should not be

in there,

Well, the whole mission ruies volume is so voluminous that
at least I didn't look at all of those. I locked at the

summary of them, you know, and tried to work on what we

$ ONFIDENTIALe
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thought thoge ought to be and to hell with the rest of the

big thick bock, I'm sure a lot of others are archaic,

Well, that's whet prompted my comments here. There are sc
darn many that you Just don't ever review all of them on

each mission. It's a continuous process.

You get down to the nitty gritty, but now like anything up
launch; you know, you really don't have time to even worry
about those. That's probably where that one was hidden in

there.

to
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24,0 MISSION CONTROL

Well, let me start out with a general comment that I thought
that Mission Control was excellent. The overall work that we
did with the control teams prior to the flight in the mission
simulations, I think, brought out lots of problems, that is,
semantics, and these had all been solved, by the time the
flight lifted off. Again, one of my favorite subjects is that
I feel, the fact that we had astronauts invelved as communica-
tors on all these shifts, helps to smooth out the semantics
problems, And shifting into the first item, GO/NO GO's, I
felt that those were good. I never felt that I was waiting on
the edge of my chair for a GO or NO-GO from Mission Control.
At any time, they're always prompt and certainly on time,
Updates, I think we've talked about the areas where we thought

the updates were superfluous.
I don't have anything else to add to that,

The consumables updates were fine. We charted most of those
as far as the command module is concerned, Everything was so
nominal in those areas that really the consumables charts

didn't become a factor.

L N
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As long as vwe had as much reserve and as much margin as we
did in al} systems, there was never a concern in your mind

when you were close toc the line or not.

We started off low on the RCE fuel. We made that up at the

first opportunity.

As far as real-time changes are concerned, we discuséed rmost.
of those in detail already, but, I wouid like to reiterate

that the real-time changes, as far as the LM PDI sequence o
touchdown is concerned, I thought was really handled remark-

ably. From our point of view, it couldn't have been bvetter.

I think we had sufficient rapport, understanding, and agree-
ment with the flight controllers that we saw a minimum o

procedural changes during the flight, only those dictated by
contingency. I was real pleased to see that, because it

hasn't always been that way. We've done a lot of procedural
cnanges in real time in the past. I had hoped that we could
avoid it on this flight, and I was very gratified tc see that

we did aveoid it.
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25.0 TRAINING
CMS

T think we have already commented (or have we?) gn tne sLOWage
of the CMS. It turned cut to be excellent. We ended up the
rast part of the training with thnings stowed extremely woll.
“he fidelity of the CMS, I thought, was absolutely super. Ko
question on the availability; it was there. The wvisual
systems: I have talked with John Mitchell or tnis and alsc
Riley. If we are spendirg any meoney for thcse films in the
optics, we should discontinue it. Tt Is my understandinrg
that it is just as easy to leave the visual systom alone us
it is to take it ocut. In fact, it might even be cheaper. Eut
the films {or the landmark tracking are never calibrated wiik
your orbit, it seems. 8o, they reaily don't do you tnat muach
good. You don't need them. If it is costing us a penny, we
ought to think seriously about doing away with them. Films
out of any cther window but the optics are really a waste of
time. Just prior to the flight, I 4id take & lock at some of
the lunar herizons out some of the windows. I don't thirk
they are trying to keep those systems up well either. I

thirk if it 1s any money savings at all, they shculd take

them out of all the windows,
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As far as the star ball goes, that's in good shape. In fact,
the star ball through the telescope gives you too much light
transmission. There is not much to say ebout CMS software,

I don't think there are any major differences between the CMS
and the CMC. I guess in some cases the asctual CM computer

has the tendency to round off a little more than it deoes in
the CM3, but this is such a minor thing that it is hardiy
worth noting., 1 would say, overall, the training in the CM3
was excellent. I certainly got plenty of time. I think ERoger
Burke on CMS-1 is the only one in the system who is really on
top of the G&N as far as the training goes. He is aggressive,
he is extremely smart, and he pursued the subiect. Whenever

I had a lot of any detailed G&N guestions, 1 would slways be
calling back to Roger on the telephone. He really is the
giant among the training people, as far as I'm concerned, as

to knowledge of the GE&N.

We will go ahead with the LMS comments. I thought that the
IMS was excellent, alsoc. We put a lot of time in it. It
was very much — could pg the single most important training
device of the whole spectrum. We didn't really use the LMS

for crew station stowage since we had a mockup at the Cape
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for that purpose. So, we didn't really use the LMS5 for stow-
age, and that situation should continue as long as ycu raln-

tain that mockup for that purpose. It is a lct easier to g0

into the mockup and bang sround with suits on, pressurized,

and with lightweight PLS5S8s than 1t is in ithe IMES.

As to LMS fidelity, J didn't notice any difference in any of

the flight parameters. In the IM5, obviously, you car use all
the contingency mcdes. Of the contingency modes which we did
use, I was act surorised by any inequalities or Infidelity cf
the instrument presentations, decals, or anything. 1 thought

the IME fidelity was extremely gocd.

We had no problems with LMS availapility once we got Lo tho

ining,

Cape. There were some times in Houstorn, early in
when we had to cancel a couple of times becausc of switchover
of tapes or something which neld us up. 3Rut, certainly simu-

lator availability at the Cape was never a problem.

T will leave the L&A out for ccmment later. The starball was
good. Far the manual ascents we specifically had, the horizern
hzd to be picked up ard calibrated ahead of time. [T was

not automatically in for the condition that we uscd througn
tre cverhead window; but you xznew ahead of time you wore going

te rur cne so they could get 1t all calibrated and tho manua’

S
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ascents could be done. The AOT in the LM doesn't have any
blind spots in it like it does in the IMS. The software in
the LMS was very close to the flight rcepes. In general, [

thought it was very good.

I would like to add that I think the follow-on crews ocught to
take advantage of the ability to shift the wvisual system to
the right window and to use it there quite a bit. We didn't
do this until near the end of training, and I found it quite
valuable. T would recommend we do some practice of the
manual lift-off with the visual display in the right window.
I don't think the display we have down there is quiﬁe adequate
for it. I am not sure that it requires a high-fidelity tape
or high-fidelity film to do it, because what you are really
practicing is a tracking pass. If we can put a film in that
right-hand window that the LMP can practice tracking on, it
deoesn't really matter whether it is high-fidelity lunar land-
scape or not. You can always find this landmark chart, pro-
vided you get 2 good ascent marker chart. The IMS was an
exceptionally good training device, and I have no complaints

about it.
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CMB/LM3 INTEGRATED SIMULATION

As for integrating between the CMS and the IM3, T had no way
of knowing whether our problems of integration were any more
or any less than the previous crews. We did have a few times
when we toock the simulation unintegrated because we couwldn't
get it going because of buffer problems and an-line computer
problems. But, somehow we seemed to get it done. 1 suppose
that the procedure is so complex that there is bound to be

some start-up problem when you try to run twe of them together.
I didn't feel we were suffering from lack of integrated simu-

lations. T think that's about right.

I think they are very wvaluable training at a certalin point

in time. Once you reach that point, it is very important to

do quite a bit of it, because you have all your time lines

and your checklists fully coordinated between two wvehicles.
Even now, the semantics problem exists of having to communicate

between vehicles.

That is another advantage of the short rendezvous, You can
get In a bunch more in one session — two, maybe three

rendezveous in a day, which is pretty good.

[

Bo, from a real~time standpoint, this has been a valuable tocl

so the two can talk to each other.
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NETWORK SIMULATICNS
We had — what? — 1 or 2 days more then we have had previously?
Five mcre.

Tnese are always valuable, It is up to each crew to welgh
whether or not they need simulated network simulations more
than anything else at that late point in the training. We
chose to do every cne that was scheduled. We even did the
opticnal one. I feel that every one that we did was certainly
advantageous tc us, because you're not always talking in the
same terms as the FOD pecple. You get to the simulated net-
work simulations, and you work directly with them on a
reailistic basis. You really get a feel for how it's going

to be during the flight.

I don't know how the simulations people did it. It was a very
fine jcb of getting through them and; at the same time, reai-
istic on their simulations. They gave us a good workout,

yet, at the same time, did not go coverboard in nit-picking
iittle things that really don't amount to anything. They

gave us gocd hard-core failures to play with and train on.

¥We were very impressed with that.

GONFIDENTIAL
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ROOSA I would like to make a comment on the simulated network simu-
lations. I made this comment after we were welil into tae
simulaticns, and I thirk it got fed back to the simulaticns
people about comm malfunctions. I think they have a reluc-
tance to put in comm malfunctions during simulated network
simulations because they are afraid they may btlow the sim-
alaticn. Personally, I would like to see more corm malfunc-
tions in the simulated network simuiations. There is no way
to simulate commurnications until you zre tied in wizh EHouston,
That is not the time to be reluctant about putting Iin comnm
malfunctions because it is the cnly place in the system thas
you can get it., If you put in some ccmm malfunctions, and
you blow a PLI simuZation or rendezveous simulaticn, then as
least everybody has learned a lot about comm out of iz, You

can pick up vhat simulation iater. They really ought tc bere

in cn the comm problems on those simulaticns.
MITCHELL I agree with that comment.
DCPS

SHEPARD LCPS is a good training device., I would not have wanted any
less training than we had on the DCPS. Thnere is no other
place that I know c¢f where you get the latest dcpe on launch.

I think Mike Wash has done a continually fine lob in that

L
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SHEPARD area. He is up to speed on all information coming out of
(CONT'D)
Huntsville on crew procedures. He was aslways a willing in-
structor and, I think, one who conveys the sublect very well

to his students. I can't reslly say enocugh for his capability.

RCOGA It is the one scurce in the system that you can always go to
and get the latest straight answer on the DCPS5. He 1is really

gcod.
LMES

SHEPARD I didn't use the IMPS very much. I didn't use it at all.

We used it for a couple of practice rendezvous.

MITCHELL I used it very early in the training cycle. My opinion on
the IMPS is that it is good for running G&N systems for
people who have not bheen through & training cycle before or
who do not nave access to the LMS. But once you have access
to an IME, it is not really worth yéur time to work with the

IMPS.
CMFS

ROOSA I recorded a good bit of time in the CMPS during the earlier
part of the trairning cycle. I think it is & valuable tocl

even late in the iraining cycle, not so much for the machinery

b w
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of the CMPS but for the people whom you have assembled. You
have a group of people there, who up until guite late in our
training cycle, were boresighted only on rendezvous. I think
they have now switched to entry simulations, also. You have
this group who do nothing but boresight in on the rendezvous
phase. You can get some real good instruction out of them
even though the machine you are sitting in certainly hasn't
the [idelity of the CM8. 1 got a lot of good instructicn on

rendezvous out of the CMPS. 1 thought it was very worthwhile,
CENTRIFUGE

Centrifuge is the next item. We have a lot of experience

now on acceleration in the transverse position. I am noct

sure that the centrifuge is as worthwhile now as it used to
be. I think perhaps a refresher ride for everybody every so
often is worth while. It is kind of like going to the alti-
tude chamber. You have to do it énce a year, maybe Just as

a refresher training item. Perhaps the CMP may want to assure
himself that he can fly the vehicle under those acceleration

loads one time more as g confidence builder.

I am not sure that the centrifuge is available to us. 1f the
centrifuge were availsble, I think it would be extremely wval-

uagble for the CMP Jjust to fly it — fly EMS entries on it.
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The CMP, faced with the EMS entry, will feel a lot better
about it if he performed guite a few of those con the centri-
fuge. I don't think you need to get used to, or try tc get
accustomed to the g aspect, but I think it is the idea of
integrating the control task of the EMS type entry with the

g load.

Well, I think all the other guys who are faced with the
prebability of working the hand controls are going to feel

like they should have tried it on the centrifuge.

The other guy (CDR) is just going to have to do it if we are
ever faced with a manual entry. I think that doggone centri-

fuge would be valuable time then.
D3

I worked on that and thought it was valuagble for me., I never
had to dock in that mode but always-felt that if the occasion

ever arose 1 was adequately prepared to do it,.

I used it in the command module mode several times until they
tore it down. The initial dockings were just like the TDS;
you Just drive into the drogue and stop. It Just felt like

the same way.

shamaansswl
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ROOSA I don't think you need it. We don't have it now, but I
(CONT'D) -
don't think you need it at all.

SHEPARD I think that the fidelity of the visuals now, both in <he

IMS and the CMS, 1s adequate for this task.
NR EVALUATOR AND GAC FMES

ROOCSA The docking training you get in the CMS is more than adeguate,
I used the North American Hvaluator about 2 years ago now —
anyway, quite early in the training cycle — and it was all
right because there wasn't anything else available. I never

did fly the actual hardware evaluator.

HAITCHELL I used the FMES early in the geme. With the fideility of the
IME at this point in time, I don't thirk it is a necessary
training device. If any questions arise that cannot be
adequately answered on the LM5, we can always pose the gues-

tion back tc Grumman and let theﬁ work it cut. Irn looxing

4]

at the fidelity of the systems, it is not necessary as

training device anymore,

SHEPARD When the availability of the LMS wasn't good, it was used as

a backup. But, I wculdn't suggest its use any more.

SR
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SHEPARD That is something everybody ought tc go through once. Once

is enough.

MITCHELL I think we are overdoing egress training at the Cape. When
we went through egress training for the chember snd egress
training for the PAD, in my recollection, we went through the

darn thing three times, didn't we?

ROOSA Well, that was just because of the slipping in the launch

schedule,
SHEPARD You see we have the LM mockup, also.

You ought to get something ocut of being there. Once for each
training cycle is enough to refresh you how to do it. Fire

training is & pein.

ROOSA That was kind of fun, you know, out.there playing arcund.

PLANETARTUM

SHEPARD I think that the level at which we use the planetarium is about

right — for me anyway.

RIS



GNP o

MITCHELL I think the two or three trips we made over an 18-month train-
ing cycle was adequate. I think we ought to make those trips,

and I was very pleased with the results.

SHEPARD I don't have any preference as to which is better — Griffith
or Morehead — whichever is closer. I think the two are equally
good as far as training is concerned. They have good instruc-

tors out there as well as at Morehead, so either one is good.
SIMULATOR TRAINING PLAN

SHEPARD  Well, we told Riley's guys that we didn't want to be decidine
what we should do in the simulator. They were the exvertis in
training; they could tell us what we needed. If they left it
up to us, we probably would end up doing more of what we wanted
to do rather than what we should do. 8o, that's the way we
played the game. T think they 1liked it that way, and I think
it was more profitable to us to do it that way. It was just
about one less decision for us to make. I recommend the sub-

sequent crews leave it up to the simulator training people as to

exactly what the crew should train on. They can tell pretty

well what the crews need and what they don't need.
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SYSTEMS BRIEFINGS
I guess we had just about enough of that,

I would like to make a comment on that. Tne briefing versonnel
whom we get cut c¢f Jorth American are goed. They are the cnes
who know the system. But even at this late date, we've still
got a little reluctance on their part to brief totally from the
FCOD schematics. They spent years ocut there develcping their

own schematice and their own training guides. They wiil use the
FOD schematics only if you insist on it. What : worry abcus is
whether we are paying them extra money to keep up two sets of
szchematics and their triefing guides, If HASA is vaying them
any money for their own training material, they should discon-
tinue that. That training should be strictly off the ¥FID sche-
matics, nothing else. It is the only thing you will carry. You
will come into a systems briefing and they will give you a big
pile of their training booklets. If you had nothing else to

de, I doubt if you still would ever get around tc reading them
anyway. Certainly under the training cycle press, you would
never read these but‘would Just put them off in the corner

somewhere. Tt is another pile of paper that is wasted and,

¢ CONFIDENTIALS:
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I am afraid, money wasted. Those briefings should be conducted
with the FCD schematiecs only, and NASA shouldn't be paying them

any money for any other material.

I believe the IM briefing team used to be pretty good at Grumman.
It nas vretty much been digbanded, I doubt if there are more
<han one or iwo people left in the whole Grumman systen who

are adequate briefers for crews. T thirk we have found that

we knew as mucn as the people they were trying te send down.
They probably got pulled in on aencther job scmewhere. The re-
placements weren't oriented towards our problems as well as

the original veople we had in the system. Whereas at one <ime
they had some very excellent briefers, I guess with contractural
problems they no longer maintain that group of peoplie. The same
comment applies about training from the FOD schematics. 1 ne-

lieve those are the only schematics we really train from fer

systems briefings.
Une nmore time —— T did not use the ADE.

I want to cormment on the ACH, too. Here again, 1f HNASA Is
spending any money at all on that AOH, it cught to ve discon-
tinued. TIt's not only wasted money; in many cases the AQ2A is
negative training. Volume 1 particularly is not up to date.

You can get some wreong information cut of it. Volume L shouid

SE—
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be totally discentinued. T persconally don't see any use in
Volume 2 either. I don't know if anybody uses that, but if

we are spending any money onr tne AOH Volume 1 and 2, it is a
complete and total waste. Hopefully, Skyleb will not get hogged
down in tnat sort of an operation, but that is probably alrezdy

decided by now.

T think I got into a unique situation on the AOH last fall.
Last fall, I came uv with some time on my hanas, recuperating.
At that point, I had already had quite a few hundred hours in
the simulator, and I decided I would Just go hack and read
through the AQE. It was an absolute waste of time,.and _ike T

said before, in many cases was negative ifraining.

What information 1s in there is definitely not oriented toward
our needs. t might be oriented toward somecne else's, but

definitely not flight training.

It is & waste cof money.
TOPOGEAPHY TRATNING

The next item is topography training. From my standvcint, it
was primarily localized to the landing area. We didn't get
too mueh gereral topography training, and so T won't comment

on that until we get down tco lunar surface training.

|
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ROCBA I certainly felt well trained in this area. You do have a
single-point failure in the CMP's orbital science training in
the form of Farouk El Bazz. He is the only one in the system
who is adequate to train the CMP. Any lectures that I got,
other than his, I didn't think too much of. His were extremely
good. He has the talent to train the CMP. He also has a lot
of other jobs, Tex Ward may have had some problems scheduling
the exact times that we wanted, but I think we got most all
our session in. They were extremely valuable. If the CMP
works with Farouk he can essentially chuck the orbital mar by
the time he is ready to fly. I wouldn't waste too much time
getting briefed by anybody else. We didn't work with Farouk
too much on the landmark identification. The book that we make
up on the landmarks is sufficient. My book of landmarks and
the photomosaics that they had for them were extremely good.
I'd studied them prior to flight, and during flight I could

recognize them.
LUNAR SURFACE TRAINING

SHEPARD During the one-sixth g training, I used the KC-135 twice. We
did not use the WIF or the POGO. I felt adequately prepared to
cope with one-sixth g on the lunar surface. Quite a few one-g

walkthroughs were made down at the Cape. I think the number that
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we got was tust about right. T Just don't feel that a man in
a pressure suit, working in a time line on the lunar surface
can define minerals as well as he can in the 1lab., The same
number of geology field trips but fewer classroom briefings
would be a better geology training program. The SESL training
was gocd, but the plain old altitude chamber run gives the man
the confidence and the ability to go under a vacuum. .The heat

flux is not that greet an addition to the training.

Ls far as briefings were concerned, I thought that the informa-
tion we had from previous crews was good. The Information we

got from the field geologists, the PI types, was good.

I would like to elaborate on the elassroom training. As long
az we are working under time constraints, like we're working
under on lunar exploration, we ought to emphasize the things
that are most useful: sampling techniques, and recognition of
Tegtures that cameras don't show or that the geologists need
in real-time to help real-time planning in the traverse, I
think we were fairly effective in working with the field geoci-
cgists to develo? the descriptive technique and the thinking
processes that allowed us to be flexible in real-time. This
doesn't include much mineralogy and rock identification,

et cetera. It was fundamentally the cperational problerm of how

aap———. .
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you describe the terrain that you're seeing and bring back
samples that will allow them to work for the next 2 years di-
secting what you bring back. I think Jack Schmitt has done
quite a bit of work in this area, His ideas should be listered
to very strongly. T know he has encountered quite a bit of

resistance earlier in getting that type of training.
CONTINGENCY EVT TRAINING

To continue with the EVT training. We did only two one-g walk-
throughs for contingency EVI. We did it once integrated with
the mockup and the CMS. T think one one-g walkthrough was
sufficient. We did so damn much work with the suit in
cne-sixth g, I think that by the time you get to contingency

EVT training, there is no problem.
EvVA PREPARATION AND POST-TRAINING EQUIPMENT

For PREP and POST-EVA, I think we had Just the right amount of
training. Training equipment was good. It was sunnpcorted very

well., Secott Millican did & geod job in that area,

We Just flat wore out all our training equipment. It's a good

indication that we had encugh.

T,
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EMU FAMILIARIZATION CHAMBER TRATNING

The EMU familisrization chamber I think should be a test before

the wacuum chamber run,
MOCKUPS AND STOWAGE TRAINING EQUIPMENT

I thought that everything we did was good in the area cf mock-

ups and stowage. The command module mockup was excellent.
PHOTOGRAPHY AND CAMERA TRAINING EQUIPMENT

We didn’'t do too much camera training other than during specific
exercises, and we didn't take the cameras home with us very
much. Only on & couple of oceasions, I think, you shot some

from the T-38,

I had one sessicon in hand holding the 250 in the T-38 %o get
a little feel for the image motion, et cetera., Other than in
the simulator, that's about the only time that I used themn.

T used them all the time in the simulators.

I think that, for my part of the lunar surface training exer-
cises, it was quite adequate to practice putting film in the

cameras, taking the pictures either on the field exercises or
in the training exercises at the Cape, and then evaluating the

film, Dc this several times, and your camera training is quite
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adequate. With each camera that you use, you should either
mount it in the mockup if it's a fixed camera or mount it on
your chest pack, if it's an EMU camera. Shoot enough film with
it in the training exercise that you know what your field of
view is and what to expect under the different conditions.

When you've done that, I think you've done all you need to do.

The cameras that I used in the CMS were actually the ones that
T checked out as my own training cameras., The 16-mm in the

CMS wouldn't work. You ought to be able to plug it in, watch
the light come on, and when you click the shutters something
should happen. 8o, actually, I put my 16-mm and‘TO-mm training
cameras in the CMS and pretty well left them there. Tt seems
thet this is an item that probably should be assigned to the

CMS.
LUNAR SURFACE EXPERIMENT TRAINING

We did a 1ot of the lunar surface experiment training with the
ALSEP and also the additional experiments that we had. The

LPM and the TDS training was adequate.
LUNAR LANDING (LLTV, LLTVS, AND IMS)

Well, T had the full course in the lunar landing training: the

LLRF, the LLTV, LLTV3, and the IMS. T didn't get as much of a

“
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cortribution from thé LLRF certainly, but I did feel that the
LLTV contributed to my overall ability to fly the LM during
the landing; just how much is pretty hard to say. There is =
value there somewhere, and certainly the handling quality is
the same, We're reaching the stage now where the fidelity of
the L&A is good. When you reach the point where you're re-
training crews; then, maybe the return from the LLTV diminishes
to some degree. About all I can say here is that I'm glad I
had the experience cf flying 1t, because I never felt at any
time during the landing apprpach that I was out of control or
in any situation that I couldn't handle. I felt like I could

put that thing exactly where T wanted to put it.

PLANNING OF TRAINING AND TRATNING PROGRAM

The planning of the training and the training program was ex-
cellent. We appreciate the services of Tex Ward. He's a tough

taskmaster, but he got us in good sheape.

Here, here. I think that here again it is a function of crew
personalities, and we could spend probably an hour talklng

about details.

Monday morning I don't know how we'll look back over the things,
but I think generally the comment is that it was great, and I

think we ocught to leave it at that.
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26.0 HUMAN FACTORS

I guess if you're stuck with it, certainly there's some - con-
ditions which we were subjected to which were pleasant. It's
nice living there in the crew guarters and they have all the
facilities needed and it seems to me particularly., the com-
promise that you worked out with the medical people was good.
I think it was certainly liveable. We spenrnt lots of good

time in the guarters and bearing down the backroad or over to
the tank building. 1 didn't feel like T was fenced in by
procedures at zll. Whether it was that or the fact thut we
ate a lot of vitamin C, nobody showed up with any colds during
the winter time down there. Welil, we were all healthy at
launcn day. That's all that counts. We tried to back off a
little bit during the last week. I persorally didn't feel
that we were run down at all when launch day came around. T

don't know how you felt.
felt great.
I thought everybody was in pretty good shape.

I'd 1like to comment that before cur time line was relaxed =z
little bit prelaunch, I believe we had to exert guite a bit
of effort to find time for exercise and to get adeguate rest

and sleep. It was not easy. And quite often we pushed

QTR
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ourselves in the simulators and at meetings to the point where
it tock & great deal of extra effort to get adequate exercise.
I think each crew and the training coordinator ought to keep in
mind, that exercise is an important part of training and time
should be made available for you. You need to do it throughout
the training c¢ycle ms well as the last 21 deys. You really had

to exert effort to go run at 8, 9, or 10 o'eclock at night.

As B crew, all decided to do the same thing. We went to low
residue diets and went the bowel prep route. It was really
effective for the first 2 or 3 deys anyway. OSome people held
on longer than cthers. As a matter of fact, Ed almést made

it through.
Damn near.

The last day was a lcoser, I'11 tell you that. It is personal
preference as to how you want to handle it. We all went the
bewel prep, low residue route. It wasn't bad at all. We go

to a lot of trouble to get crew preference preflight. I think
everybody tries to be honest about this. I know Rita tries

to come up with the best kind of a package deal., If that has
been done, I'd want to go ahead and package the foods. The
pantry is n;ce but for a flight like this, where you are

busy most of the time making decisions, getting the food ocut of

the pantry just takes up to much time. It would be my

@ONFIDENFises
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preference 1o leave the pantry items for a flight where you
have more time to sit down and relax. Then it may be nice to
have to worry about what you're going to eat. From my point
of view, I would prefer to go toc the programed menu all the
way. We decided shead of time what we wanted and we bought
off on the menus. I would prefer to see it programed. 1
prefer the wetpacks and the cans to the spoon/bowi packages.
Here again, it's probably a function of room more than it is
anything else. 1t was hard to keep putting those yellow pills
in food waste. Since they decided that's the way you have to
go, we went along with it. We ate just sbout everything
there was to eat right on through TEI. Then I backed off a
little bit. I'd made up my mind that I wasn't going to lose
much weight on the flight, and I ate practically everything

I had time +o.

I didn't mske up my mind sbout anything. I just ate every-
thing that was in sight., S0 I didn't lose any weight to

spesk of.

I have a couple of comments on food. I'm not a big eater.

I did notice a drop off of my appetite in flight. 1 wasn't
hungry and I couldn't eat all the food that was on the menu
allotted for me. I'm kind of peculiar when it comes to eating.

That big a variety of food doesn't esppeal to me. I went over

COSE—
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the menu prior teo flight. In my case, I'd rather find =& few
things that I really like and stick with them. Maybe we made
the wrong decision preflight. I personally preferred the cans,
the bite-size food, and the wetpacks. If T could get all my
food in those three forms, I think I would eat more, It was
too much trouble to make up & spoon/bowl package and then I
didn't particularly enjoy eating it. It was so much.easier

to open a can or open a package of the bite-size food., T
would like less of the rehydratable foods. I think there
should be an area somevhere, particularly for the 2 days that
the CMP's in lunar orbit end is pretty busy, with cans and
food in it so that you wouldn't have to open up a complete meal
and then not get around, to eating it all. T couldn't eat

e complete meal. You get your whole meal spread out and keep
it corralled long enough to eat it and then you have to keep
the empties corralled long enough to get the yellow pill in
there, You can't just toss them in the garbage as you go
along. That is a drag, but I don't know how to eliminate the

problem.

I found that my appetite during the flight was pretiy good.
If anything, it was improved over preflight. Preflight, I'd
been holding back and in flight T didn't bother about that,
The food all tasted good to me. It even tasted better than I

thought it had preflight. I agree with Al that my appetite

GONFIDENTN
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dropped off a little bit or maybe my preference changed a
little bit after TEI. I wented to snack more than I wanted
to go to the trouble of preparing food. It wasn't that it
didn't taste good, it Just seemed to take too much effort,

We still ate everything that was on the menu and then some.

I alsc &id not care to mess with the spoon/bowl packages or
the spoons. I preferred to take the spoon/bowl péckages, cut
off the end, and eat it direectly out of the package. I alsc
liked the cans, they were very nice. The food was fresh,
tasty, had a good flavor; it was easy to use. On the lunar
surface, we both ate everything that was in the LM except for
two packages. And that was only because we didn't have time

to eat them.
The water was swell.

Yes, I think so0.
S¢ do I.

We should keep programing the 8- to 10-hour sleep period each
night. I found I didn't use it. I would get anxious by
morning and ready to get the day underway because I couldn's
sleep anymcre. Some pecple might be able tec sleep under these
conditions, so we shouldn't shorten the period even though

we're not getting that amount of sleep.
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Yes, you have to keep it in there. It keeps pecple on the
ground guiet. If you have things you want to get caught up
on at the end of the day, it gives you the opportunity to do
it. You can't predict ghead of time what you're going to
need to do. So, I think it is good to leave it in there.

The restraints are good; nc comments on those. We did exer-
cise on the way out, except for the first day. I found that
it did help relieve the muscle soreness, particularly in the
back. On the way back, the first day we were tired and the
second couple of days we did a little. We missed 1 day on the
way up and 1 day on the way back, and T felt fine, . As far as
the surface crew is concerned, they got a hell of a lot of
exercise running around and being in one-sixth g for 30 plus
heours. They have an adventage with respect to inflight
deterioration as opposed to the CMP, We didn't have any mus-
cle soreness or any postflight problems. The tests show that
the surface crew suffered less degraaation for the work you
do than the CMP. T think that has to be a factor of being

able to exercise in the middle of the flight.
I'm sure it must be.

Do you want %o comment further on that?

GONEIDENT e
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ROCSA We tried to do it when we could, but I perscnelly weould try

to exercise more on the next flight.

SHEPARD In flight, I thought cral hygiene was gcod. I used the tooth-
brushes, the toothpaste, and the dental floss at least once
a day. ©Bome days I used them twice a day and found it was

satisfactory.

MITCHELL Let's say it's adequate. The toothpaste always lmproved the
taste of your mouth, but since I'm not in +the habit of
swallowing the toothpaste to get it out of the way, it
represents a change, That was adequate but I would hope,
that on the future generations of spacecraft, we would dc
something to mske that more like home. That's true for the

whole business of hygiene and cral hygiene.

SHEPARD  You could have gone over and sprayed it in the Myrtie 1f you'd

wanted and flushed it out of the LM.

-MITCHELL I'm afraid I would have missed and have it all over the

spacecraft, I don't chew tobacco so my aim isn't very good.

SHEPARD I didn't use sunglasses. I used corrective lenses a couple -

of times.

o
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I never put mine on. There were times when I thought I was
about to and then we would rotate from the Sun to another

orientation and the problem went away. I never put mine on.

I never had mine on at all. I was getting some pretty bright
surfaces around the Zero Phase erea, but I never felt the need

for the sunglasses. I don't wear sunglesses very much normally.
Did anybody have any problems focusing?

No.

No.

We've taiked about up Sun versus downside on the lunar

surface.

I think we've covered that area pretty well.

T had my visor up during the first part of the first EVA

and then brought it down. I think it helps vision.

I brought mine down and left it down continuously. It is
difficult to see in the shadows, but it's not that bad.

Ycu're not in the shadows that ruch.

You can always 1lift it. It's a very handy device.

CONFIDENTwL
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I thought the ballcap was very good. It's the most recent

improvement we've had on the LEVAs.

We've covered judgment distance before., It's difficult to

Judge distance accurately on the surface.

Primarily as a function of atmosphere versus lack of atmos-
phere — visual acuity and that sort of thing. We have

already talked sbout that.

I didn't have any eye irritations. Onee in & while there
would be some heavy airflow which would cause a little

tearing because there was a lot of flow in the helmet.

The only irritation I had was when I used the nose drops.
Poor Stu over—-dosed himsgelf.

The only irritation I had was when something floated into my
eye. I blinked it back out in a couple of seconds. My eye

was irritated for 20 to 30 minutes.

We used nose drops, that's all, We felt we were prepared to
use what was there. We'd been properly instructed on every-
thing. We didn't have the need for it. We were in pretty

good shgpe for housekeeping. We commented in detail on that

in the various phases of the flight, I think we can skip over

T
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that. Obviously Ed can't comment on shaving. We had that

windup razor and I thought it easy to use.
I can comment on it for the first 3 days.

I found it easy to use; I said beforehand I was going to try
to compare it with the safety razor but I never did. You have
to clean it up with a wet tissue underneath when you;re shaving
to keep your cut whiskers from floating out. When you didn't
do that, your cut whiskers would float up. When you did do

it, they would not. I recommend it. It's not a bad deal.

What do you think?

It is more than adequate. 1 thought it was great. It is so

much easier than trying to get out the lather.

We talked about dust and the lack thereof. It was less of a
problem on our flight than it was on others. - We've covered

the Persocnal Dosimeters.

I tried the Survey Meter several times. 1 turned it down to
its lowest setting on the one-tenth scale and T would get a
reading of something like 0.00. That put it way down in the

decimal points. Essentially we had no reading on it.

We didn't use it when we were supposed to use it.

» CONFIDENT#AL



ROOGA

SHEPARD

ROCSA

SHEPARD

ROCSA

SHEPARD

ROOBA

MITCHELL

C Que—_ 26-11

Yes, we did.
When we were at TLI plus 1 hour.

No, I said as long &as we were outside the radiation belt.

All the times we tried it, we were out of it.

Okay.

After T talked about it, I said I would like tc turn that on
going through the belt to see if we could get a reading.
I never got around to it, You don't have time at that attitude

to mess with it.
I thought the wipes were great. We used them.

Hot water and cold water certainly helped out. Everyone cer-

tainly used the tissues. Keep those tissues on there.
You need a lot.

You sure do.

I don't feel gquite as satisfied with the personal hygiene
setup as Al. I thought the wipes didn't have enough scap. ' I
would like to have had a little bit of soap to wash my hands
with, ip addition to the wipes, We did use potable hot water

and a wet a towel to wipe down with. T 4did this several times

C iy
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during the fiight, OSomehow, Just wiping off with pure water
doesn't gquite satisfy the problem. I would like to have been
able to wipe down a 1little bit more with some soap and then
maybe a sponge down with a towel. I think we can improve that
situation a bit. I got as grimy, sweaty, and smelly as I
expected To, but it improved my outlook on life a little bit

when I was able to clean up a little.

Well, we reported all light flashes in real time.
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MEDICAL REQUIREMENTS

I have a comment on medical reguirements preflight and post-
flight. You are anxious to do anything that's necessary to
get all the data for the flight. I hope they really used all
the specimens they collected. As far as I'm concerned, it's
a drag. Hauling all the bottles around isn't likable, If
it's necessary, that's one thing; and if it's not, let's do

away with it.

I have no additional comments on that. I thought that, pro-
vided they were well substantiested requirements, we would live

with them very well even though they were a bloody nuisance,

I think that's the key to it, I think that the medics should
be continually required to substantiate their requirements.

I think their requirements shouldlbe Just as documented as
everycne else's, Once that's done and has been explained to
the crew, that should take some of the bad taste out of your
mouth., I still think they should be required to measure up
to the mark just as everyone else does and adequately Justify

the sampling to be sure that it's not random.
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We had no problems with the PAO. That was all worked out
shead of time. Even the people down at the Cape now certainly
understand the name of the game. We weren't troubled too much

with that.

I have one instance I'd like to mention. I think that when
this little medical problem of mine came up right before flight
that PAO wazs entirely out of line in demanding release of some

of that information.

It had to come out of the medical shop scmewhere. That's the
sort of information I think should be classified. There's no

reason for it to go to PAO.

I'm glad we decided to get out of the MQF the way we did. By
the time we were ready to get out of that, it was a mess. We

had the prcbe and the Hyecon in there ..,
And 108 pounds of rock.

And 108 pounds of extra rocks. There just wasn't room for
anything else in there., By the time we got out, 1 was tickled

to death to legve it.

The MQF is designed for four, five, or six people to live in;

and that's not the case when you're on board ship. You've
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that many pecple living in it, but you have at least two pecpie
Just working all the time. They have to bring all those sam-—
ples in and there's noc place to work except right in the aisle.

You're all cver each cther in there.

In all due fairness, the two guys that were in there with us

did one whale of a job.

Yes.

They did their Job and let us get some sleep.
They did a magnificent job.

Whet 1f you had tc spend T more days in there?
Oh, that would have been so bad!

Yes. There's nc way they could have air locked out the prabe
arnd the carera. It was like having one extre person in there.
Fortunately, we had the tunnel between the traller and the

spacecraft. We could walk out there during the day.
It helped to break the rcutine.

You had to lock up at those little isinglass panels and talk
to pecple. I thought it was quite comfortable, but obvicusly

it's too long an operaticn.
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