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CAPCOM 133100 and the attitude is good except
PITCH is 105.

CASPER Okay, I copy. Noun 33 096133100, the
attitude 000105 and 000.

CAPCOM Good readback, Ken. And in regard to

that question you had about 16-3, your present ground track
is about 15 000 feet south of the preplanned and that puts
16.1 cutside the acceptable limits. 16-3 is closer to

the landing site and they would like you to go ahead and
use that.

CASPER Will do.

CAPCOM And T guess the message is, Ken, just
shoot the center.

CASPER Alright, I'11 do that.

CASPER Okay, I don't have it off yet, John.
What happened to our hot fire?

CASPER Okay, you want B3 off now.

CASPER B3 is OFF.

CASPER Okay, tell me when you want the 620.

CASPER Okay, that's plus 2.68 plus 109.19 plus
5.03.

CAPCOM Casper, Houston. We're about 2 minutes
from LOS.

CASPER Orion, say again, please.

CAPCOM Roger. This is Houston, Casper. We're
about 2 minutes from LOS.

CASPER Okay, Houston. Stand by. Break.

Orion, IMMY deadband at hold. Okay, I'1l1l go free when you
give me the call. Break. Houston, this is Casper. Go
ahead.

CAP COM Roger, Ken. We've got about a minute
till LOS. I was just telling you.
CASPER Hi gang.

END OF TAPE
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CAPCOM Orion, this is Houston. Will you select down
voice backup.

CAPCOM Roger, we're reading, but there's still excessive
noise down here.

CAPCOM I think it's about the same, Charlie.

CAPCOM Casper, Houston, how do you read?

CASPER Loud and clear. Let me clean up somethings,
Hank, and I'1ll be with you in just a minute.

CAPCOM Okay.

CASPER Go ahead, Orion.

CASPER Okay, on your right side. Okay, I got it, and
it's moving in, it looks like a combination now. It's moving though,
it's ossillating at this time. Now it's steady.

CAPCOM Ken, your T2 time is good.

CASPER Okay, Hank. I'm trying to get things all
straighten up.

CAPCOM Orion, this is Houston with another procedure
for the S-band.

ORION (Garbled and heavy background noise.)

ORION Roger.

CAPCOM Roger, we want you to open the S-band antenna
circuit breaker on panel 11, wait 1 minute and then try acquisition
again.

ORION Roger -

CAPCOM After that 1 minute you can close the circuit
breaker and try an acquisition.

ORION Rog.

ORION That's for state vector, okay.

ORION We'll get VERB 74,

ORION VERB 71.

ORION VERB 71 enter.

ORION Enter.

ORION 24 enter.

ORION 24 enter.

ORION it doesn't say that.

ORION Okay, Houston. How do you, you load this

state vector by a VERB 71 and then a 24 enter and then enter the
numbers, right.

ORION No that's the REFSMATT.
CAP COM Stand by.
ORION State vector's the 240 cut. See we've got

a flashing 21. I guess you do a 24 and you going to get

it‘

The VERB 71 and then you've got 24 index -

END OF TAFE
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CASPER Okay, did you read?

CAP COM Casper, did you call?

CASPER Houston, can you read Casper?

CAPCOM Hello Casper this is Houston. I'm reading
you - there is a little bit of noise in the background, Ken,
but I'm reading you okay.

CASPER Okay, I understand that my P2 time is gocod.

CAPCOM That is affirmative.

CASPER Okay, it looks like my maneuver is going to
get me there about right now.

CAP COM Just as predicted, huh?

CASPER It pays to proceed different.

CAPCOM That's pretty neat.

END OF TAPE




APOLLO 16 MISSION COMMENTARY 4/20/72 CST 12:29 GET 96:35 CM-4/1

CAP COM Orion this is Houston. Roger. You should
enter it just as it is fed up on the PAD.

CASPER Understand, VERB 71 and then a 24 enter
than a 01731 enter and so on.

CAP COM That should be correct.

CASPER 017313 enter. Okay. 12560 enter 22624

enter. 66315 enter. 75546 enter. 75546 enter. 71001 enter.
47526 enter. 02044 enter. 04020 enter.

CAPCOM Just as predicted, hu?

CASPER Nice machine.

CAPCOM That's pretty neat.

CAPCOM Casper R3 should be minus 00014.

CASPER (garble) Yeah, I got out of here ROLL 15,
PITCH to 96000. Am I not correct?

CAPCOM Roger. I was looking at your NOUN 89
there and comparing it with the value in the PAD there.

CASPER Oh., Thank you very much. Thank you.
You've got good eyes.

CASPER It's surprising I get a great big charge just

looing through the telescope and I can't spend much time over here
with the naked eye and the telescope.

CAPCOM Roger.

CASPER The things I'm looking at now are really
not that far from the (garble).

CAP COM Casper you're coming up on 10 seconds to
Cl.

CASPER Thank you sir.

CASPER The (garble) back is rumnning.

CAPCOM Roger, coming up on B2.

CASPER Okay.

CAP COM Told yocu wrong on that Kenneth. A little
while ago (garble).

CAP COM Okay Casper you're coming up on P2 now

in about 10 seconds.

END OF TAPE
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CAPCOM Okay, Casper you're coming up on P2 now
in about 10 seconds.

CAPCOM Go ahead, Casper, are you ready for a
rendezvous radar VHF range check?

CAPCOM Casper, Houston. If you'll give us accept
we'll uplink your state vector target load.

CASPER Okay, you've got it.

CAP COM Casper, Houston we'd like to go on and get
the GARBLE pad up to you.

CASPER Give me about 30 seconds, Hank and I'l1l
give you a call.

CAP COM Wilco.

CASPER Okay, Hank I'm ready.

CAPCOM Roger, GARBLE SPS G&N 39 293 plus 049 plus

122 097 40 17 16 plus 00 681 minus all zips, minus 00580 000
142 358, NOUN 44 00 674 plus 00516 00 895 005 00780. The rest
of the pad is NA set star, Sirius, Rigel 131 071 014, 2 jets
16 seconds quads BRAVO and DELTA in the pad and the computer
is yours.

CASPER Okay, thank you very much, Hank., TI'll read
it back to you in just a second. Okay, Ed, SPS G&N 39 293
plus 049 plus 122 097 40 17 16 plus 00 681 all zips, minus
00580 000 142 358. 00 674 plus 00516 00895 005 00780, Sirius
and Rigel 131 071 014, 2 jets -

END OF TAPE
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CM Under 3 plus 049 plus 122 097 40
1716 plus 00681. All zips minus 00 580 000 142 358 00 674
plus 00 516 00895 005 00780. Series and (garble) 131 071014
2 jet 16 seconds quad BRAVO and Delta, over.

CAP COM Is that readback, Ken and I'1l1 give
yvou the (garble) pads after you do your P52.

CM Okay, Yeah, let's get to work on these
first. Thank you.

CM Hank, it looks like we made a little

descrepancy here in the way it is now. It shows we crossed out

the VERB 48 at 97:15 to get us on 10101 because they are al-

ready there, I thought, and it doesn't look like the case --

I have difficulty catching it up here after the burn

It is probably okay in its present form, is that correct?
CAPCOM That's affirmative. We went to 10102

back at 96:34 and we crossed out the one at 97:15 and we figure

that same depth and it would hold you through the burn and

we'll go to the new DAC after the burn.

CM Okay. Thank you.

CAPCOM The reason is being, is because we do
have 509 in there. We can't do another DAC with it running.

CM Roger, understand it. Thank you, sir.

CM Just want to make sure with all the changes
around in this 509 that we hadn't overlooked one.

CAPCOM Roger.

CM Houston, what do you say we pass the GEC

aline for the COAS tcalibration maneuvering get back on
the time line?

CAPCOM Standby one.
CAPCOM That's a good plan, Ken. We concurr.
CM Okay, thank you.

END OF TAPE
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CAPCOM Casper, while your maneuvering there would
you want to copy the abort path?

CASPER All set.

CAPCOM Okay, echo 098 47 all zips. Foxtrot plus

01023 all zips minus 00500 Golf 09935 all zips, Hotel 101221500,
India 098350468, Juliet 101221500, Kilo 10321 all zips, Lima
098592903, Mike 105194500, November 100424286, end of pad.

CASPER That was a super (garble), Hank. 1I'1ll
read back, Echo 09847000 plus 01023 all zips, minus 00500,
Golf 09935 all zips, Hotel 101221500, Indian 098350468 101221500,
Kilo 10321 all zips, Lima 098592903 105194500 100424286. Over.

CAPCOM Good readback, Ken.

CAPCOM And Casper, for your information =zips and
mags look good.

CASPER Alrighty.

CASPER Crion, Casper.

CASPER Orion, Casper. Orion, Casper. Rog. I take

it we've deleted the rendezvous radar check, is that good?
I'm asking the question. Did we delete the --

END OF TAPE
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CAPCOM Casper, a preliminary look at your tracking
data looks real good.

CASPER Okay, I hope it is.

CAPCOM Casper, Houston, we have a go for circ and

a little reminder there don't forget to terminate the AMP after
the burn.

CASPER Okay, the AMP will be terminated after the
gimbal drive check. Is that affirm.

CAPCOM That's affirmative.

CASPER Alrighty, thank you.

CAPCOM Casper, Houston, we're about 2 minutes from
LOS.

CASPER You're okay, Hank, thank you sir.

END OF TAPE
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CAPCOM Casper, Houston. How do you read?

CASPER Okay, they're locking up on me. Hello,
Houston. This is Casper bar now. We did not do circ, and
I'd like to talk about the TDC serval loops.

CAPCOM Understand. No cirec.

CASPER That's affirmative. Presently, about
a mile ahead of the LM, and I'd like to talk about a PBC
serval loop problem.

CAPCOM Okay, Ken. Go ahead.

CASPER Okay, and break in and tell me as socn
as you get DS - get ready to dump the DSZZ to pick up the
one we're talking about, and I'll leave the antenna on and
make it a little wide till you do. Okay, the text is that
we came up to the burn time and I was going through the
gimbal checks, number 1 serval started normally, and checked
out, I switched to cloekwise on the THC's and performed on the
secondary gimbal check and started them - they looked normal. I
set the PITCH trim normally, and I went to set the YAW trim
and I've just been checking that the trim clock work worked,
and I got divergent oscillations on the YAW and TRIM indi-
cator and you could feel them in the spacecraft so I switched
to the serval power to the number 2 serval to AC 1, main A
and tried that, that had no effect, and then I cycled through
looking at the gimbal - with the AUTO drive switch in number 1
and number 2 in AUTO, and every time I selected number 2,
by some means, I had the same results. And then I tried
SCS in model and as soon as I would excite some motion in
the secondary YAW serval why it would go unstable
again. I then tried using the G&N to drive the gimbal
and I did the first half of the gimbal drive in serval loop
1 and then switched to the serval 2 for the second
half and then again the same instability showed up. Based
on the rule of 4 serval loops, I cancelled the circ. I had
no other indications in the cockpit, no warning lights, no
other abnormalities.

CAPCOM Roger. We copy.

CASPER I wasn't back running, but I don't
think that could have had any effect when SPS was going.

CAPCOM Roger. Could we get you to go to the
ARS attitude, Ken, so we can dump the data?

CASPER Yes, sir, will deo.

CASPER How about if I just give you the high
gains from right here?

CAP COM Okay, i1f you think vou can get it up.

CASPER Okay, I've got you a solid lock on the
high gain.

CAP COM Casper, Houston. We'd like to verify

that -
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CAPCOM Casper, we'd like to verify that the
oscillations were on serval loop number 2. Is that correct?

CASPER That's affirmative, serval loop number 2
YAW only.

CAPCOM Roger. And serval loop number 1 is okay?

CASPER That's affirmative.

CAPCOM And did I read that the first time

through the serval checks, they were okay and then when you
started to set the YAW trim, the oscillation started, and
at once you had the malfunction it occured -

CASPER No, sir. The primary loop checked out
normally, the secondary loop never checked out in YAW serval.
CAPCOM Roger, copy. And that was first -
CASPER Normally - go ahead, Hank.
CAPCOM Roger, and that occurred both in SCS
and G&N, is that correct?
CASPER That's affirmative and I tried both
0 and recommand in SCS.
CAPCOM And Ken, we'd like to confirm that
was a divergent oscillation, is that correct?
CASPER That's affirmative.

END OF TAPE
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CAPCOM Casper, Houston, we'd like for you to run
another gimbal drive check on the yaw axis on both SPS and
G&N and let us take a look at it.

CASPER Okay, I'm prepared to do that right now if
you're ready.

CAPCOM Ready to go.

CASPER Okay, I'm bringing the bus ties on. Okay

and servo powers 1 and 2 are on and GARBLE configuration.
Are you ready for me to start the gimbal?

CAPCOM That's affirmative, Ken, go ahead.

CASPER Okay, here comes - you just wanted to look
at the yaw - here comes yaw number 2 - there it is and it's
oscillating now and its stamped out and that's in auto. I'll
switch to number 2 and number 2 in AUTO. I'm now going to
move the thumb wheels and well, now it's - there it goes - it's

oscillating and it's divergent and I'm turning the gimbals off.
Okay, vaw gimbal number 2 is off. 1I'l1 hold this configuration.

END OF TAPE
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CASPER Garble John, you want to try the VHF ranging
while we're above it?

CASPER Orion, Casper.

CASPER Would you like to try to check out our VHF
at the same time?

ORION Ok ay .

CASPER It sounds very garbled. If you can read

me, Orion, you are extremely garbled, and making a pulsing
noise sound.

CASPER Orion, do you read me on B duplex?

CASPER Orion, do you read, Casper?

CASPER Houston, Casper.

CAPCOM Casper, Houston, go ahead.

CASPER Rog, it looks like I'm losing com with Orion,
could you ask him to go back to A simplex?

CAPCOM Will call.

ORION Okay, you were just about unreadable. I

don't know 1f you can pick me up on that other configuration,
but that didn't work at all.

END OF TAPE
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CASPER Okay, you were just about unreadable I
don't know if you can pick me up on that other configuration,
but that didn't work at all. Yes, but it was coming through
completely garbeled unintelligeable. Okay - okay and if no
joy in 30 seconds we'll come back to A simplex. Okay,
now do you read me now. Your still very scratchy, hardly make
you at at all. Yes, that's pretty bad. That's not much
better, it's not near like what we got before. Let's go back
to A simplex. Hey, you sounded good now.

CASPER Hey, Charlie. Okay, you want to turn your
light on when it gets dark and how about lets try a little
ranging here before we go into the darkness. Comm now your
on configuration of ranging.

CAP COM Hey, Jerry am I on your loop! Okay, on
this conservation here, I ran this rendezvous from the mini
ball.

CASPER Hey, Stewart your on air to ground.

CAPCOM Sorry about that, Ken.

CASPER Hey, Charlie let's - hey Charlie how about
lets try out this ranging. Your in the rangeing configuration,
right? Okay, standby for my 30 seconds till I try to lock up.

CASPER Okay I've got you at .36 38 36 well there
out, how does that compare? That doesn't really.

CASPER Yes, I think so might as well keep it on

looks like we're getting ready to go in the dark here. Could
you wait till we get in the dark so I can look at you right
now I've got the sun right smack in my eyes.

CASPER Can you get any words out of Houston I
haven't heard a word from them.

CAPCOM Casper, Houston. We're working on a
problem down here.

CASPER Rog, Henry I understand that I'm not
bugging you. We'll stay off the loop.

CAPCOM Okay, we've got the data down and we've

got the strip charts and we're taking a look here and see if
we can't find some way to get around it.

CAP COM Okay, I know if there's a way you'll
find it.

END OF TAPE
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CASPER Standby a second.

CASPER Was doing temporary battle with our friend
the trash bag.

IRION I have you visual. Tally ho.

CASPER Okay, I'1ll keep you in sight.

ORION That old stroll is really nice.

CAP COM Casper, Houston.

CASPER Go ahead, Houston.

CAPCOM Okay, we're getting set up for another

gimbal drive check and what we want tec do is go through a con-
plete gimbal drive check by the numbers and have you tell us -
have you do each thing and especially in relation to the YAW
thumb wheel, which way you are moving it and how many degrees and
what's happening, and we'll give you the word when we are ready

to start that. We'wve got to get some things configured down here.

CASPER Okay, was attitude - how about looking ahead
to see 1f this attitude is going to hold throughout the test?

CAPCOM Okay, I'1l1l check 1it.

CASPER Thank you.

CAPCOM The attitude is good, Ken.

CASPER Okay .

CAPCOM Okay, Ken, we're ready to go. Do you think
VOX might make it easier for you?

CASPER Yes, sir, I'll go to VOX now and Orion -
Are you still working on your 527

CASPER Okay, I'm going to have my head in the cock-

pit here for a while, but if Mr. Kettler isn't a high school
drop out, why we won't hit any how.

CASPER Okay, Houston, here we go. I'm gonna run
over the switch configuration that I got in the cockpit. We're
going to do this everything except calling P40 or do you want
to call P40 for something?

CAPCOM We don't need P40.
CASPER (garbled) do not want P40.
CASPER Okay, I got the circuit breakers are all

checked over on panel 8, the only ones that are out are CS logic
to the probe and the stuff on the bottom rows that don't

matter. Okay. The switches for SCS are in limit cycle OFF,
deadband mend, rate low. I've got the rotation powered AC
directs are OFF, I've got my B mags, I'm going to unguage ‘'em
now. The're unguaged. I'm going to SCS control. Okay, now
I'm going over and catch the bus ties. Here comes bus tie AC.
It's on. BC is on. Thermal power number 1 to AC 1, number 2

to AC 2, Start pitch, gimbal number 1. Mark. And YAW gimbal
number 1, mark. I have a thumb wheel drive. I'm driving it
from zero to minus one half to plus one half, which is the trim.
The YAW thumb wheel is at plus one half. 1I'm going to take it
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CASPER to zero and back up to 1. And will set
it at 1 22, It runs smoothly in both directions. I'm making
an MTVC check in PITCH. There's a little plus PITCH, a little
minus PITCH, that's good, a little minus YAW, a little plus
YAW, that's good and stable. I'm going to CMC control. Mark.
I have no MTVC. I'm going clockwise on the translation head
controller, Mark it. I still have no MIVC. I'm bringing
on the PITCH 2 gimbal. Mark. I'm checking the thumb wheel
down to zero, up to 1, back to one half. The YAW thumb wheel
going over to 1 and let me try it again.--

END OF TAPE
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DEAD AIR

END OF TAPE
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CAPCOM Hello, Orion and Casper, this is Houston.
sSC Go ahead, Houston.
CAPCOM Roger, it looks like we're not going to have

a decision on this rev, and we do have the capability of spend-
ing about 5 revs in this configuration before we have to make
that decision. We would like ya'll to move in to a station
keeping position, and you should be at the focus point of
approach at about 100 hours. And we're recommending a CSM
active -- move into a position (garble). And we're going to
run some simulations down here on the CVC problem and we'll

get back to you.

SC Roger,

CAPCOM Casper this is Houston, you copy too didn't you?
ORION Roger, he reads you.

CAPCOM Ok ay.

CAPCOM Orion, this is Houston. We want to try an-

other feature here to improve our com. We want you to secon-
dary power amplifier.

ORION Okay. (garble)

CAPCOM Orion, this is Houston. Will you confirm
that you changed power amplifiers?

ORION That's affirmative.

CAP COM Roger, copy.

END OF TAFPE
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CAPCOM ORION, this is Houston. Will you confirm
that you changed power amplifiers.

ORION That's affirmative.

CAP COM Roger. Copy.

CAPCOM ORION, let's go high bid rate.

ORION You have high bid rate.

CAPCOM Roger.

ORION Hey Jim this is ORION. Could we close off
main B and just cross C system A.

CAPCOM Standby. ORION we're happy with your present
RCS configuration.

CAPCOM ORION this is Houston -- you're in 2, if you
go to data we'll send you date vector. Over.

ORION Rog. You have it. Go ahead.

CAP COM Roger. And ORION, we're 2 minutes from LOS.

ORION Copy Jim and we're going to up data link to
all.

CAPCOM ORION we're finished with your computer.

ORION Rog. Thank you much.

END OF TAPE
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CM Joe, I think that total is still slightly
retrograde. Yeah, I'm thinking maybe I ought to go put some
more in there. What do you think?

CM Okay.

CAPCOM Okay, 16. This is Houston. We still don't
have an answer. People are working very feverishly.

CM Roger.

CM (garble) shows 9.2, Why don't we get them to

get an arc on this? I guess I'd like to know how good my
vector was to start with.

CAP COM I'm sorry I can't hear you.

CM I know but my state vector is good.

CAP COM How good is it?

CM That's what I'd like to know from Houston.

CAPCOM Stand by Ken.

CM Rog, I'm trying now.

CAPCOM Go ahead Orion.

DUKE Houston vou read Capper?

CAPCOM Roger, That looks that way to us Charley.

CM Houston, do you read Casper.

CAPCOM Yes, Casper. This is Houston. Read you
loud and clear,

CM Okay. Looks like we got a 100 hours is a

bad time and I tried to close at him before he realized that
it was all -X. I put in about 3 and half foot per second and
got to checking, that didn't look like the right thing to do
so I took about 3 of that out and I'm doing that Jim. And so
I took about 3 of that out and I put in half per foot per second
radial at about 100 hours and 5 minutes and I put in the rest,
Took 2 foot per second posigrade and about 100 hours 6 minutes
and about 100 hours and I put in 3 stop roughly retrograde. And
my computor now shows 16.5 by 9.2. And I had a good state vector
when I started and that's probably a good value by whenever you
get a short {(garble) OMNI.

CAPCOM Roger. We copy Ken.

CAPCOM Orion, this is Houston. We're wondering where
you got the estimate of seven tenths of a nautical mile range. No
that's fine.

DUKE Yeah, I show us now about nine tenths of a
mile. Is that correct?
CAPCOM Okay, and still hoping.
CAPCOM Roger. We concur down here.
CAPCOM Okay, Casper, this is Houston. We're recommending

that you null the line at sight range and fire 5 feet per second
toward the LM.

CcM Okay. That's still going to be mostly retrograde
it looks like. That's how I got in this place to start with.

CAPCOM We copy vou Ken.
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CM Okay, I'm going to hold. Can you get a
short arc going on my trajectory.

END OF TAPE
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CAP COM Okay, Ken, we show you coming up on
perilune now, so you'll be affecting your apolune.

CASPER You show me coming up con perilune?

CAPCOM That's affirmative.

CASPER Rog. My state vector shows 19 miles up,
and we're not - I'm just passing Smythii. 1Is that - does
that sound reasonable, we shifted that much in orbital track?

CAPCOM Okay, that sounds good, Ken.

CASPER Okay, I guess I'd like for you to sum-

marize again where I stand. I'm a little bit confused now,
Jim.

CAPCOM Roger. We were hoping that -

CASPER I'm just passing Smythii, and my
altitude - (garble) my computer - Was my state vector
a little bit off to start with?

CAPCOM We think your state vector was fairly
accurate, Ken. And you'll be at perilune in 15 minutes.

CASPER There's still a discrepancy in -

Okay, that makes more sense. Alright. Because I'm pres-
ently at 19 miles, and I think that's probably a good
estimate. Alright if I do - You want me to thrust toward
the LM now, because I'm approaching perilune, is that
affirmative?
CAPCOM That's affirmative.
CASPER Okay. This is using up a great deal of
RCS which is going to violate the next line. 1Is this preferable
to trying to do regular rendezvous now?

CAP COM Ken, could you give us your position
relative to the LM?
CASPER Yes, sir. I'm ahead of him and slightly

below, and I show a mile on the EMS and I don't know what
John has on the radar.

CAPCOM Okay, we copy your position as ahead,
below, and about 1 nautical mile.

CASPER That's affirmative.

CAPCOM Roger.

CASPER Okay, Jim. To make sure there's no
confusion, I haven't done anything yet.

CAPCOM Okay. Stand by.

CASPER Thank you, sir.

CAP COM Okay, Casper, this is Houston. We're

convinced that we want you to fire directly at the LM at
about 5 feet per second. We want to get a positive closing
rate.

CASPER Okay. That's in work.

CASPER Okay. It looks like the DAP isn't
stable now. How about if I give it a Verb 467
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CAPCOM Roger. We copy.

CASPER Is that a good idea?

CAPCOM Ken, we show you in 3.

CASPER I am now, but I wasn't -

CAPCOM Okay.

CASPER Does that mean I'm clear to do a Verb
46?7 Okay. No, it still didn't work. I think maybe I've
had one of those transients. For some reason, every time
I pick up CMC Auto this thing starts doing maneuvers.

CAP COM Orion, let's go low bit rate.

CASPER Okay. I've got it under control, now,
Jim. I had a bad DAP.

CASPER Okay, we'll now put in 5 feet per second
directly at the LM.

CAPCOM Casper, this is Houston. Hold up on
that RCS maneuver.

CASPER Okay. I've put in 3 feet per second.

CAP COM Hold up, Ken. Okay. Hold it there.

CASPER Okay. Holding at 3.

END OF TAPE
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PAO We would like to re-emphasize that this
will be strictly for station keeping. Lunar landing is still
not positively ruled out at this time, depending on what decision
is made on the reliability in the stabilization and control
system to control the SPS engine on the service module.

Continuing to monitor air-ground from both spacecraft. This
is Apollo Control 100 hours 24 minutes.

CAPCOM Gordon to Moon.

CASPER Okay, I guess I have, Houston, if you
want me to go line of site all the way in -

CAP COM We need a range and range rate reading
now.

CASPER Roger, that's affirm.

CASPER 10,000 feet closing at 3 feet a second.
And we have a line of site rate.

ORION How do we copy?

CASPER Fine, Charlie, stand by for (garble).

CAPCOM Yes, CASPER, this is Houston, you should
null the line of site rates.

CASPER Okay, and do you want me to keep them
nulled and go all the way in? Is that the idea?

CAPCOM Roger, keep a positive closing rate.

CASPER Okay, might be expensive, but we'll do
that.

CASPER Okay, your going have to - your needles

are better than mine, why don't you tell me what to do there,
John.

ORION Wilco, that's sure toward the Moon.
That's affirm.

CASPER How's that now?

ORION Okay, that's a good place to stop. Okay,

I just need some gounges to win and I got it nulled. How's
that?

CASPER Okay, what's my range rate?

ORI ON Okay, still going down.

CASPER Okay.

CASPER Looks to me now like I'm drifting the

other way. Okay, I'11 believe your needles. Range rate.
Okay. Is the rate starting to build now?

ORION I'm trying to calibrate the dead band
activity here so I can tell what the - when it really a
rate and when it just deadbanding.

CASPER Okay, thank you.

CAP COM ORION requests to you select a secondary
transmitter and receiver.

CASPER Okay, Houston, ORION says that they have

already selected the secondary.
CAPCOM Read you loud and clear, ORION.




APOLLO 16, COMMAND MODULE, 4-20-72, CST 1618, GET 100:22 CM-19/2

CAP COM 16, no answers yet, we're still looking
at it.

CASPER Okay.

CAP COM Okay, ORION, this is Houston, we'd like
you to open the primary power amp circuit breaker on 16.

ORION Roger.

CAPCOM Okay, ORION, let's go high bid rate.

ORION Roger,

END OF TAPE
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ORION Okay, let me try this one.

CAP COM Okay, we can't hold high bit rate, request
you go back to low bid rate ORION.

ORION Is that the right direction. Okay, that's
up for me —— it looks like it ought to be down for you. Ok ay .

CAPCOM ORION this is Houston. Can you give us a
range and range rate readout.

CAPCOM Roger. 4900 closing at 5.

ORION Okay. And this is expensive. Rates (garble).
Okay. We're going to keep (garble) this way and we have some

fuel point at which to cut off and switch over to LM power. It's
really showing and I don't know how much more we're going to see
on the way in and I'm reading, of course these gauges don't tell you

exactly what it is -- but I have -- that's 65 percent showing on
B. And all this stuff is going to be in the -- in the Z plane.
Houston you got any thoughts on the cutoff point on Narcius.

ORION Standby Ken.

ORION Okay, hopefully that's most of it.

CAPCOM ORION this is Houston is the CSM above you
or below you? We hope he's directly ahead.

ORION 45 degrees above.

CAPCOM Roger. Roger.

ORION Ken, they look like they are killed

completely on the optics tube. Going to need your checker light
here in a minute. We're just getting a little glinted sun light
now.,

CASPER Ckay, thank you.

ORI ON Boy, those rates look steady as they can
be. Okay and since we are going to get rendezvoused in the dark,
I guess we'll just come up along side and hold stations.

CASPER All right, sir. (Garble) right. Yes, that's
what I mean, you would thrust -- you would thrust up. Okay, I
think I got it killed again. What's the closure rate now?

ORION 3 and a half feet per second.

CASPER Okay, all I've got's the track align -- lost
the rest of your image.

CAP COM Ok ay CASPER this is Houston. You might pick

up a temperature caution light on your quads but it's of no
consequence.

CASPER Okay, vyes I see B is up high. Is that due
to the thruster activity.

CAPCOM Affirmative, Ken.

CASPER : Or is that due to heater fail on.

CAPCOM I think it's thruster activity.

CASPER Okay. Rog.

CAPCOM ORION this is Houston. Will you give us another
range and range rate John.

CAP GOM Are you at 3100 or 3 and a half.

CAPCOM Understand 68 degrees.

ORION Okay, let's watch that for a minute before

I start working on it because we haven't had any plain component
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ORION before. How's the line of sight rate
doing now? Holding. ;
CASPER Ok ay.
ORION And range rate?
CASPER Ok ay .
ORION Now we must be going in the right direction.
CASPER Ye ah.

END OF TAPE
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CASPER Now we must be going in the right
direction, then.

CASPER Okay, I'11l take some of that out. That
means I go to the south, right? How's that? Right direction?
Ok ay .

CASPER Okay, it looks like I'm picking up a
rate in the opposite direction in the (garble). Okay.

All right.

CASPER This is very much like the simulator
where, because of the (garble) you — it looks like it takes
a long time to pick up one cof those rates.

CAPCOM Orion, this is Houston. We want you to
get the rendezvous radar and the tracking light off as soomn
as it's feasible to conserve power. We understand.

CASPER Okay, it looks like I may be a little
more to the South. Okay.

CASPER How about that rate to the South, it looks
like it's building again. Okay.

CASPER Hey, I show quite a drift rate now, John.
Do you still show no out of plane.

CASPER Okay. It looks like -- I'm going to take
some of that out.

CASPER Can you tell if I'm going to -- maybe

I took that in the wrong direction although I'm sure that
that was the right. South is to your left, isn't it?. Okay,
we're going the right way then.

CASPER We've been going the right direction all
along then.

CASPER Ok ay .

CASPER It seems to be I'm still a little bit
out of plane. I guess that's the sensitivity there are of
radar.

CASPER Okay. How's my closer rate.

CASPER Well, that's why I just wondered to be
a little bit more plus action.

CASPER Okay, I'm going to put in a foot plus
action.

CASPER Okay. While we're using brute force, we
might as well.

CASPER Okay, that's about a foot.

CASPER How about that?

CASPER I can see the LM in earthshine now.

CASPER Okay, what's my range rate now?

CASPER Okay, give you another foot.

CASPER Okay, there's another foot per second.

CASPER Okay, I don't think those people are as
good as we're using them in here.

CASPER It looks like I need to start reversing

my inplane direction.
CASPER Okay, do I still have a positive enclosure
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CASPER rate?
CASPER Ok ay .

END OF TAPE
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ORION Okay, I'm getting you centered back up in
the COAS. Okay, do I still have a closure rate? Do I still have
a closure rate? Okay. Looks like the old EMS is just sort of

sitting here looking at itself. Okay, I'm going to go ahead and
use the EMS on the COAS on this thing because that's working out
pretty good in here, Seems to be more sensitive indicator out
of plane. (garble) Just barely drifting in the COAS. Pretty
good here. Yes sir, in earth shine I can see the whole LM
now. I'm afraid we're going to run out of Earth shine here before
we get it completed. How's the closure rate now? Okay. Man
that Moon in Earthshine is really something. Rog. I didn't
quite get it stopped. That looks to me like that's fixed. You
still show some residuals? Okay,.

CAP COM ORION this is Houston, we're showing about
10 minutes to LOS and I have some words for you on our general
plan when it's convenient. Okay, when you come up on AOS, on
the next rev rev 15, we'll give you a go or no-go for another
try and we'd be looking at PDI on rev 16 and at that time we'd
have pads for you and procedures. Over. And CASPER, this is
Houston.

CASPER Go right ahead.

CAPCOM Roger, we want you to verify that you're in
AUTO dump on the water. That's pressure relief in the number
2 position. That's vertical and if you have an opportunity to
get away from the controls there, we'd like you to manually
dump the water to 10 percent on the back side. That should re-
quire about 17 minutes. Over.

CASPER Okay. I am in AUTO dump and I'1ll have to
wait until we get in daylight to go down there I think.

CAPCOM Okay, we copy.

CASPER (garble) I guess it isn't.

CASPER Okay. How's my closure rate?

CASPER Okay. How's the auto plane? All right.

CAPCOM Orion, this is Houston. We would like you to
configure for RCS Bravo only, over.

CASPER Alrighty.

END OF TAPE
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CASPER Alrighty. Now that's what I was looking to
say - we're going to lose earthshine here in just a minute.
Yeah, (garble) things you're talking about. Fix it. It's really
strange to be sitting here in the COAS here, right in the middle.
You are upside down compared to me and when you say down you mean
you're going - you're going down on me - is that correct?
Okay. It still doesn't seem like it does much. Okay I show
a lot of height rates that was officially killed. 14. Yes sir.
How much? Okay. I can see your image is about 2 degrees now.
CAP COM 16, this is Houston. We're showing about
2 minutes to LOS and if you'll give us a range and range rate
and, Ken, perhaps you could repeat it for us.

ORION Did you copy that, Houston. The range is

710 feet, 2 feet per second, rates nulled. Did vou copy, Casper?
CAPCOM Roger, we copled down here. Thank you.
CASPER Okay. Unhuh let me turn my spotlight now.
CAPCOM Yeah, I can tell I got you but it's a poor

competitor for earthshine. Beg your pardon. Rog. It will all
of a sudden look very nice. You can rendezvous into these
conditions very nicely, the only problem being that you've got
to keep referring to the reticle to get some kind of range,
because you just don't have enough good depth perception to tell
where you are,.

CASPER Okay, in order to have good COMM, man you
just disappeared at the spotlight on. I tell you the spotlight
isn't nearly as good as earthshine. Really surprised.

END OF TAPe
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ORION We got A0S, let's wait.

CAPCOM Orion, this is Houston.

ORION Hello, Houston.

CAPCOM Roger. I have some switches and circuit

breakers we want you to take care of to try to improve the
comm situation. I'11 get them to you as soon as you're
ready to copy.

CAPCOM Okay, we want on panel 12, track mode
switch OFF, on panel 16 primary transmitter receiver circuit
breaker OPEN, F-band antenna heater circuit breaker OPEN,
F-band antenna comm circuit breaker OPEN and primary S-band
power amplifier OPEN. Then on panel 11 AC BUS S-band antenna
OPEN. Over.

CAP COM That's right, track mode switch OFF on
panel 12.
CAPCOM It's a long day, and did you copy those

circuit breakers, Charlie? Okay, and you do have a GO for
another try here at EDI on REV 16, and T have some words on
that problem with the TDC whenever you all are ready to copy.

ORION I've got my pencil ready.

CAPCOM Okay, Orion can always tell Casper what
his problem is, but it looks like an open circuit in the
rate feedback and your serval loop. We've run exhaustive
tests down here on the west coast and east coast on control-
ability aspects and structural aspects and everything looks
satisfactory. On Apollo 9 we ran a — a similar test was
run, as you probably remember, and if such a problem did
occur up there, you could expect oscillations, of course,
of the gimbal, but you could expect a steady attitude, it
would be a limit cycle. So we're convinced down here that
we have a satisfactory control mode if we have to revert to
that one. Over.

CAPCOM And I hope Casper copied.

CASPER Okay, Casper copied that. I guess I'd
like to note, is that thing going to diverge up to a point
and then cease to diverge? Does it become neutrally stable
at some amplitude, Jim?

CAPCOM That's affirmative, Ken.

CASPER Okay, that must be some number bigger
than the one I looked at, and the only other question I had
is "Is there any connection between this, in your mind, and
the longer duration gimbal ON times?

CAPCOM Okay, the answer to that, Ken, is mnegative.

CASPER Okay, sounds good. Thank you.
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CAPCOM Casper, Houston. We're on 2 loops now.

CASPER Okay, Henry. Thank you.

CAPCOM Hey Ken, I've got a couple other words
about that if you'd like to listen,

CASPER I surely would, Stu.

CAPCOM Okay, most of the cases where they

appeared to be diverging to you and you shut off the motor,
would short, and some of them were just very close to the
point at which it became stable. And on some of the longer
ones, we did see the stability, but those that you called
diverging were short of reaching a stable point. It appears
that the controlability is not going to be any problem when -
if you would have to burn with this, according to the stroking
tests on 9, you'll get a lot of oscillations and you'll feel
the spacecraft shaking, but the attitude will not be changing.
You'll probably see the rate needles moving around a little
bit. And just to - also, what we'll probably do the burms
with the 90 degree ROLL so we'll have the redundancy in the
YAW axis platform consideration.

CASPER That sounds like a good plan. I guess
if I'd have been a little smarter, we'd have pressed on on
schedule.

CAPCOM No, I don't think so, Ken. They appeared
to be diverging and it was a true diverging as far as you
could tell, but it was just in most cases, just short of
stable.

CASPER Okay, I tell you - you know the difference
in this and the simulator, where you can really feel it move,
and this old dog was really wagging its tail.

CAPCOM Yes, you know Jim was talking about the
Apollo 9 test, and he said that you really feel it in the
spacecraft. But this thing is stable, they've really checked
that out, and it'11 rattle and roll a little bit, if you
have to use it, but it's stable.

CASPER Sounds good. Once again, the ground
earns their pay.
CASPER Okay, Hank. I guess I'm in need of

a general outline -
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CASPER Okay, Hank, I guess I'm in need of a general
outline of where we intersect the flight plan, and it loocks 1like
one of the things I'1ll be needing is a kind of a separation burn
from Orion again, so that I'm not setting here blasting me into
space, and then I'l1l need CIRC burn pad, and after that, T guess
we just sort of stumble along and try to pick up some landmark
tracking and things 1like that.

CAPCOM Okay.
CASPER My fuel is kind of low.
CAPCOM Okay, of course as you know we're working

the flight plan now, and Hank's got the PADs for you, and 1 just
wanted to make ome other comment now. Do you have any other
questions, do you have any reservations about this duty, because
Wwe sure want to get, get your concurrence, but everything looks
like it's go.

CASPER Okay, did somebody fly one of these CMS?

CAP COM Well, it's been flown on the hardware
evaluated, -

CASPER Okay, I was just wondering if, if anyone's
run through these things.

CAPCOM Yea.

CASPER In MPBC or something like that.

CAP COM Okay, yes, it's been flown in all three modes,
can G&N, SCS AUTGC and MPBC,

CAP COM It's also been flown on the, on the hardware

evaluater, and of course, we did have the stroking test on Apollo 9,
where it was flown in foot, and pretty much duplicated this exact
problem as far as cycles per second and so forth.

CASPER Alright, sir. I'm happy.

CAP COM Very good.

CAPCOM And Hank's got some good words for you here.
CAP COM Okay, Ken. I have your -

CASPER Thank you very much.

CAP COM SEP PAD for vou. You'll use normal SET

procedures, in other words you'll be below the LM facing it,
and back away with your minus X thrusters. I'1l read you your
new PAD, if you're ready to copy.

CASPER Okay, just a second I got my PAD book handy.
Okay, I'm ready for a little SET PAD.

CAPCOM Roger. NOUN 33 102 30 all ZIP, attitude
000 357 G00.

CASPER Okay, this is SEP., That's at 102 30 00,
attitude 000 357 and 000.

CAPCOM Good read back, Ken.

CASPER And this is to be a, a 1 foot per second
radial inward.

CAPCOM That's affirmative.

CASPER Okay .
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CAPCOM And I have your CIRC PAD for you now, Ken,
if you're ready to copy.

CASPER Okay, go ahead.

CAPCOM Roger. CIRC SPS G&N 39 095 plus 049 plus

119 103 21 4243 NOUN 81 plus 00691 all ZIP minus 00435 000 139
358 00680 plus 00531 00816 005 00701. The rest is NA., Sirius
and Rigel 131 071 0l4. 2 Jets, 16 seconds QUAD Alfa and Charlie,
and then comments manually roll 90° from pad attitude for burn.
ACCEPT the final attitude and TRIM in P40.

CASPER Okay. Let me ask one question before I read
it back. I assume that I would be out smarting myself if I went
through the 90° roll in the VERB 49 maneuver rather than going
to 0 roll. I'm loocking for ways to kind of be stinge with the
RCS.

CAPCOM Stand by omne.

CASPER Let me read you the PAD back and then I'l1
ask you another question, Hank.

CAPCOM Ok ay.

CASPER Okay, it's CIRC SPS G&N 39095 plus 049 plus

119 103 21 4243 plus 00691 all ZIP's minus 00435 000 139

358 00680 plus 00531 00816 005 00701. Sirius and Rigel 131 071
0l4. 2 Jets, 16 seconds QUAD's Alfa and Charlie. Manually roll
90° for burmns,

CAPCOM Good read back, Ken.

CASPER And would you like for me to go to AC roll
for the normal roll control?

CAPCOM Ken, there's too much noise. Can you say it
again.

CASPER Would you like for me to go to AC roll
for normal roll control also?

CAP COM Stand by. That's affirmative, Ken. Go to
AC roll.

CASPER Ok ay .

CAPCOM Ken, we're trying to work in a P52 here, and

we're checking that attitude and then we'll give you what we thinks
best as far as that maneuver.
CASPER Ok ay .

END OF TAPE
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CAPCOM Tell them not to talk now because they are
hitting the data then every time now in downvoice backup.
CAP COM Casper, Houston between now and SEP we're

not going to do anything and in the meantime FAO is working on
a - whether the burn attitude is going to be good for your P52
or not so just go ahead get SEP out of the way and we'll have

some words for you then.

CASPER Okay, looks like they could use a new state
vector, too.

CAPCOM Roger, they are working on the vectors now.

CASPER Okay, will it do me any good to load - yeah

I can go ahead and load this thing and let them put in a new
vector later, is that correct?

CAF COM Say again.

CASPER Is it okay to go ahead and load P30 and then
put in a new vector afterwards, or is it best to walt until I
get the vectors in.

CAPCOM Standby a minute, Ken. Ken, go ahead and
SEP we'll uplink our cassette.

CASPER Okay, thank you. How about if I do this
90 degrees to that attitude - save - save a maneuver. I'11
have to go pretty fast to get there.

CAPCOM I guess there is another 10 questions, huh?

CASPER I'm almost 90 degrees to that attitude and
I can do it. Instead of pointing and doing it along the

X axis suppose I come down and do this 90 degrees alt and do
it with the BD thruster. Playing that 1 foot per second.

CAPCOM Standby, Ken.

CASPER That would get me a pitch attitude of 085
or 087 excuse me.

CASPER Okay, now he loaded his P30 and you're
looking at.

CASPER Stu, you are on air to ground. I loaded
P30, I have flown to 90 degrees from the attitude in order

to save that extra high speed maneuver to get there and I'm
going to burn it along the Z-axis. 1It'll be towards the moon
which is our check and I'11 take it from 1 foot per second to
2 foot per second as per the normal procedures except I'1l1l be
using the Z translation.

CAPCOM Okay, Ken, we concer as long as it's 1 foot
down radial.

CASPER Okay, it'l1l be 1 foot towards the moon and
we'll still count from 1 to 2 foot per second on the noun 85.

CAPCOM Roger.

CACPCOM Casper you are go for SEP.

CASPER Okay, go for SEP, Thank you, sir.

END OF TAPE
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CAPCOM Just to clarify, Ken. You're going
to burn the noun 85 to O.
CASPER Negative, the noun 85 will go to plus 2.

It was loaded so that it would point you in the other direction.
If I'd taken it this way, the dummy load we put in was a
minus and we normally burned it to a plus 2, I'm going to
burn toward the Moon, which is going to make this come out
to a plus 2.

CASPER We originally put in a vector, we wanted
to burn radially inward, and we put in a vector that would
cause you to point radially outward on the calculations and
then we just burned it to a larger number so a P40 wouldn't
cause you to turn around and point 180 where you were when
you undocked.

CAPCOM Roger, copy.

CASPER You have any reservations?

CAP COM As long as you get a flip toward the
Moon.

CASPER Okay, we can do that.

CASPER Okay, it's at 30 seconds.

CASPER Okay, how's that?

CAPCOM Looks okay, Ken.

CAP COM Casper, Houston. If you'll give us
ACCEPT, we'll uplink.

CASPER You have it.

CAPCOM And Casper, when you get through with

the uplink, we want to go to an attitude of 000060000 and
do a P52,

CASPER Okay, 000060 and 000 and a P52, option 3.
And I take it that I should enter 509 just before the P52,
and leave it in until after the gimbal drive check in PAO,

the same procedure we had last time. Is that affirmative?
CAPCOM That's affirmative.
CASPER Alrighty.
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CAPCOM Casper, the computers are yours.
CASPER Thank you.
CAPCOM Casper, Houston. We're trying to trouble

shoot the LM communications problems and it will help if you
go to OMNI Alpha.

CAPCOM Casper, we have a NOUN 93,
CASPER Okay.
CAPCOM And Ken, what we would like for you to do is

pick up in the flight plan at 97:07, and with the CIRC crept
and just step on through that procedure wise and be sure you do
the VERB 49 after the CIRC. I have a change in your PAD attitude -

CASPER VERB 49, what first to take?

CAP COM Roger, right after the CIRC burn, we want to
be sure you do the VERB 49, and to get into the landmark tracking
attitude. We're going to do the HIGH 2 landmark tracking, and
we've got a change to your pad attitude for your CIRC. We're
going to go ahead and give you an attitude that has the 90° in
it so the VERB 49 will be more efficent, and the new attitude is
090 139358.

CASPER Okay, 090 139 and 358, I'm on my way now.
And I'11 get myself into the proper tracking attitude if we don't
get all those thing worked out.

CAPCOM Roger, and we want to make sure you don't
bypass the final TRIM in P40, in that attitude.

CASPER That's affirmative. I will take the final
TRIM.

CAPCOM Roger, and in some where in here I need to
give you the new abort PAD, whenever you can get the chance to
copy.

CASPER Okay, let me get the maneuver started and let

me get myself squared away and get the timeline in my head and
then I'11 give you a call.
CAP COM Okay, whenever you're ready.

END OF TAPE
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CASPER Okay, Hank, and one question that comes to
my mind is, do you want the secondary YAW gimbal brought on the
line or not?

CAPCOM Stand by, Ken. 1I'll get you an answer on
that one.
CAPCOM Okay, Ken. What we'd like you to do is

leave the secondary gimgal motors off until you have finished the
gimbal drive check, then bring the secondary gimbal motors on and
do a normal burn, and if you have to, go ahead and down grade, down
mode if you have to, to arrest some kind of a bad rate or something.

CASPER Okay. I'11 not do, I'll do a gimbal drive
check with the secondary in PITCH. Are they in the same package.
It seems like there in separate packages. The secondary in
YAW is the one I'11 bring on after the gimbal drive check.

CAPCOM That's okay, Ken.

CASPER Or would you just rather not exercise it.
It's MOX-NIX to me.

CAPCOM It's you druther, Ken. If you want to do it
that way, that's fine.

CASPER Okay. It'll just verify that I've got every-

thing else hooked up properly. I'd like to keep this close to
the normal procedures as I can. Hey, you did copy the P52 values.

CAP COM Roger, it looked good, and Orion's trying to
call you on VHF.

CASPER Okay, I had turned them off while we were
doing our chatter, let me get to them.

CASPER Orion, Casper.

CASPER Orion. Did you call Casper?

CASPER Okay. We'll give it a try again. I did a
1 foot per second radial in towards the moon.

CAPCOM And Ken, in addition to the PADs, I also have
vour LOS and AOS time.

CASPER Ok ay .

CAPCOM Casper, Houston. How do you read?

CASPER Loud and clear.

CAPCOM Okay, we lost you there a minute.

CASPER Okay, do you want another OMNI?

CAPCOM Stand by.

CAPCOM Casper, Houston. We're about 9 minutes from

1L.0S and I sure would like to get these PADs up whenever you get
a chance.

CASPER Okay, can I catch them when we get AOS, Hank?
These are all the abort PADs, right.

CAP COM Okay, and, but let me give you the LOS and
AOS.

CASPER Okay, go ahead.

CAP COM Roger, LOS is 103 04 51. A0S 103 51 25. Are

you interested in sun rise?
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CASPER No, sir. That's alright, thank you.
CASPER Yea, let me consentrate on making sure that

all goes well in time, Hank, and I'll pick up those support PADs
at AOS.

CAPCOM Roger.
CAPCOM OMNI Delta, 16, or Casper.

END OF TAPE
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CASPER And Houston, Casper.
CAPCOCM Go =zhead.
CASPER One thing on the plus side Hank is Charlie

took a look at the mass spec and said it's all inside buttoned
up .

CAPCOM Did you say the mass spec is all inside and
buttoned up?

CASPER Yes sir.

CAPCOM Okay, 1'11] relay that.

CASPER Okay, and I took the trim maneuver in P40

and it put that bias to attitude B, 90 degrees roll, plus 39
pitch N 1.7 and yaw, that's about right considering the roll,

CAPCOM Roger.

CAP COM Casper, Houston.

CASPER Go ahead.

CAPCOM Roger, you have a go for CIRC and when you

come up on AOS next time we'd like you to come up in the land-
mark tracking attitude that is giving us 98.22 that is a little
different from the VERB 49 maneuver that was called out right
after the CERT burn, it's different in roll, in fact, you should
be in attitude 000 276 000. And we want you to do your VERB 49
to that attitude. 000 276 000, rather than a roll of 0 000000
they call for there, right after the CIRC burn.

CASPER Okay, I'll pick you up on the best antenna.

CAPCOM Roger, OMNI D, OMNI DELTA.

CASPER Ok ay, thank you Hank.

CAPCOM Ken, we'd like to know if you did a purge
when you did the waste water dump.

CASPER _ A purge, a fuel cell purge. No sir.

CAPCOM Okay, copy you didn't purge fuel cells.

CASPER No, that's correct.

CAP COM Ken, if you can work it in, don't jeopardize
the burn. MaYbe after the burn you can get a urine dump and
a purge on all those things so we can get the SIM BAY going
later. That's okay. Can't work it in, don't jeopardize anything.

CASPER Okay, I'll get you a purge in there anyhow.

END OF TAPE
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CAPSOM Casper, Houston.

CASPER Hello, Houston, Casper did it this time.

CAP COM Really good show, you want to give us a
report?

CASPER Okay, Okay, the burn was on time and for

the right duration and the residuals were plus .2 plus .2 and

0 that was after trim and the attitude for those residuals was
161.38 13296 and 0.12, Delta VC was minus 8.5 the oxidizers 32
the fuel is 34 and decrease-increase—-tag that decrease, probably
because of the short duration. The burn required a trim the
original residuals were plus 1 and plus .6 and plus .7 so I had
the roll in order to take out the Z components.

CAPCOM Roger, and would you give us the trim at-
titude again, please.
CASPER (garble) Okay, I1'11 give you again the

trim attitude and this is for these 2 temp residuals, that's
after trimming that was 161.38 132.96 and 0.12.

CAPCOM roger, COpYy.

CASPER And, Hank, I did complete the fuel cell
purge.

CAPCOM roger, copy. You completed fuel cell purge
and I would like to get up a P-24 passing.

CASPER Standing by.

CAPCOM roger, it's 16 3 T-1 is 104 1% 11, 104 24
01, 104 25 41, 104 26 29, north 3 nautical miles.

CASPER Okay that's 104 19 11, 24 01, 25 41, and
26 29, north 3 miles.

CAPCOM Good readback, Ken and I'd like to get a
flight plan change to you there at 98:45 in your flight plan.

CASPER go ahead.

CAP COM Okay, at this point we want the delete the
VERB 49 to 52 -- P-52 attitude, we're deleting the P-52 it's

not required, at this time we would like you to go to P-20
option 5 plus X SIM bay.

CASPER Okay, following the completion of the
tracking we'll go to P-20 option 5 and plus X. I presently
have EMP 509 and running and I will terminate it following
the P-24,

CAPCOM That's affirmative. And also I have the
abort pads for you that I didn't get up before.

CASPER Okay, go ahead.

CAPCOM Roger, Echo 104 30 all zips, Foxtrot plus

01023 all zips minus 00500, Golf 105180000, Hotel 107054500,
India 104172329, Juliet 107054500, Kile 109043000, Lima 104421664
Mike 111033000, November 106251181,

CASPER Okay, Hank, starting with Echo 10430 all
zips, Foxtrot plus 0102.3 all zips minus 00500, Golf 105180000
Hotel 107054500, India 104172329, juliet 107054500, Kilo 109043000
Lima 104421664, Mike 111033000, November 106251181, Over.
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CAP COM That was a good readback, Ken, and Stew would
like to give you some words on the rendezvous.
CAPCOM Okay, Ken, I got a couple of comments about

an event of a PDI abort as far as the rendevous scheme and you
might want a sheet of paper there and jot down a couple of things.

CASPER Okay, I got a little corner here.

CAPCOM Okay, we're going to do the navigation end,
SCS and in other words the marking routine and we'll use the
CMC to maneuver to the burn attitude and set us up for the
tracking. We'll burn in SCS and there are 3 places through
here that you'll can activate that relay if you're using the
normal procedures. Now we've got some detailed procedures
we won't read to you now, if we get in that situation we'll
talk to you, but the 3 times that you want to watch out for
are don't place, the spacecraft control, and CMC with the Op-
TICS mode in manual, think you're probably pretty familiar with that
one. Don't respond to the 204 display, with the spacecraft
control in CMC, and if you make a burn you'll probably be trimming
it with G&N and wait until you've got your VERB 16 your NOUN
85 display up before going back to CMC and we can talk about
it in detail, like I say, later if we need it. We're on a
couple of these and they go pretty smooth.

CASPER Okay, Stew, the way I understand the scheme
is that for attitude holding while we're doing navigation we'll
do it in SCS and when we're ready to go to work while we'll
do CMC maneuver to the burn attitude and make the burn in
SCS to avoid this relay again. And we don't ever want to
go to CMC control with the OPTICS in manual and we don't want
to respond to 204 with the CMC command. And the 3rd one I
didn't copy.

CAPCOM Okay, if you do a burn in your SCS you
depending on what you've done there, Ken, you'd probably end
up with a wheteher your flashing 99 display and we want to
make sure that you go on to your NOUN 85 display, before you
go to CMC then go ahead and trim with G&N residuals.

CASPER Ok ay, Houston, Rog. understand. We don't
want to go through that transient at the end of P-40, certainly.

CAPCOM Righto and that one thing too --

CASPER (garble) do not respond to 204, Stew. If

they don't respond to that do you mean don't even enter on it
go right past it?

CAPCOM That's exactly what I mean. Don't enter
on it, of course you'll be doing the SCS burn but don't enter
on that or you will activate that relay until you switch the
spacecraft to SCS control.

CASPER Okay, as long as it's in SCS control, though
I can by-pass the 204 with no problem.
CAPCOM That's affirmative, Ken, 1if you hear an

SCS control that relay power is interrupted, the power to
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CAPCOM that relay goes through the spacecraft
control switeh and it's got to be imn CMC.

CASPER Ok ay.

CAPCOM And one other point I'd like to clarify,

Ken, is that for your tracking after you go to your track
attitude CMC will start you off on rate drive and then go

to SCS control and go to a minimum impulse and PITCH and

just every now and then you might have to flip it like between
PPI and midcourse 1 it just took one minimum impulse time

and kept me right up around the 22 degrees trunion.

CASPER Rog. Sounds like you've been working, too.

CAPCOM No, vou've been doing all the good work
there, Ken.

CASPER Doesn't sound like you guys have gotten
any sleep if you've checked out all these things, plus todays
problem. Whoever put that story together today deserves a

life supply of whatever he wants.

END OF TAPE
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CASPER Doesn't sound like you guys have gotten
any sleep if you've checked out all these things plus todays
problems. Whoever put that story together today deserves a
life supply of whatever he wants.

CAPCOM Watch what you say, Ken, you don't want
to overload your pocketbook there. And I'1l1l give you back
to Hank,

CASFER Okay, thank you sir.

CAPCOM Rog.

CAPCOM CASPER, Houston, I1'd like to remind you
to get your (garble) direct power off.

CASPER Thank you sir,

CASPER Hank, seems to me I still have my logic

power off from early this morning and maybe I missed where
it comes back on. This is the panel 181 logic. Did you
get any words on where you think that ought to be?

CAP COM Okay, Ken, you can leave it off for now.
And after we get into SIM bay attitude after land mark
tracking we're going to bring up some of the SIM bay.

CASPER Alrighty.

CAP COM CASPER, Houston, we're go for PDI on the
CSM side.

CASPER Okay.

CAP COM CASPER, I have a mapping camera, pan

camera photo pan for you if you think you can squeeze it in
between now and TI1.

CASPER What do you show for T1l, maybe I'm out
of whack.
CAPCOM Roger, we've got about 7 1/2 minutes to go.
CASPER Okay, looks like this attitude is gonna
be just about the one for Tl then, huh?
CAPCOM Roger.
CASPER Let me hold off until I get this thing
loaded then.
CAPCOM CASPER, Houston, we're showing a difference

here between your actual CDU's and your final CDU's. Deoing
good now, CASPER.

END OF TAPE
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CAPCOM You look good now CASPER. -

CASPER Okay Hank, tell me again what you just said
about the CDU's.

CAPCOM Okay, we're getting some bad data down here,

so really we can't be sure but it looks like you ought to be
about 285 pitch. Is that right?

CASPER Correct.
CAPCOM It looks good from here now Ken.
CASPER Okay. And Hank I'm going to turn my VHF

transmission on and I'11 be listening to you but I won't be
answering until after they land.

CAPCOM Roger. Copy. CASPER coming up on 10
seconds to T one. CASPER coming up on time for DAC on.

END OF TAPE
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CAPCOM About T-2, Casper.
MATTINGLY Henry, I'm standing by to copy. Do you
want me to take that band from this Option 5 or Align?
CAPCOM Stand by, Ken. 1I'll get an answver
for you. And we're working on whether we got a stay or
not for T-1.
MATTINGLY Okay. Sounds like they did pretty
good.
CAPCOM They did a beautiful job.

END OF TAPE
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CASPER Sounds like they did pretty good.

CAP COM They did a beautiful job.

CAPCOM Uh, Ken we'll one a narrow deadband on that.
We're - - we got a camera pass coming.

CAPCOM Casper, Houston. Orion is stay T one.

CASPER Okay. Thank you.

CAPCOM And Ken, while you're maneuvering to this

P20 attitude like to tell you about the flight plan.

We want you to do everything that's in the flight plan thru
(garble) up through what's in your flight plan

at 99:20. And then we'er in the process of getting you a
wheole new thing to operate from. And I have you a mapping
camera, a pan camera photo pad.

CASPER Okay, Yeah, I don't mind taking my suit off.
And okay, I want to give you those pads now.

CAP COM Okay. Mapping camera, T-start 105 29 27,
T stop, 108

CASPER Wait a minute Hank, I don't have any place

to write these things, I don't think. I have to go look for
them. Thank you.

CAP COM Okay.

CASPER What's the best place to work from, the
basic timeline with the real GET's.

CAPCOM I'1l1l tell you what our overall plans is Ken,

we want to get in the camera passes tonight. Their terminator
passes, before we loose your opportunity cause it's terminator
is moving. And then we're going to do a clock sync some-
where during the night and scrub and get back on the flight plan.
We'er going to scrub out about 6 hours or so.

CASPER Okay. I tell you what I got a page here
that T can work on. Why don't you give me a summary of the
next couple hours here. And I'1]1 just write it out someplace in
here.

CAP COM Okay, standby and 1'11 see if I can get
something worked up for you.

CASPER Go ahead and give me the check pads - yeah,
I ought to have those - next rev (garble)

CAP COM Casper, Houston, you are almost unreadable
I'll have to wait until we get a little bit of COMM,

CASPER Is that better COMM now.

CAP COM Hey, that sounds much better. We're putting
together a little summary here for you..

CASPER Could you not pay attention to the OMNI's.

CAP COM Okay.

CAPCOM Casper, Houston could you bring up the high
gain pitch +41 yaw 228,

CAP COM Casper, Houston I have you a little run
down here for the next rev, if you are ready to copy.

CASPER Okay, all set.

CAPCOM Okay, at 105:20 MC flag LA cover OPEN.

END OF TAPE
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CAPCOM Okay, at 105:20 MC/LA cover open. 105:23
MC extend. 105:28 LA hold. 105:29 PC standby, stereo, power,
operate (T-start). MC image motion, increase (barber pole)/On.
MC on, {T start). 105:50 A0S, 105:50 same the SIM Bay
activation. MS deploy to 8.4 feet at 61 seconds. GR deploy to
7.5 feet 53 seconds, that's 53 seconds. Then MS experiment on,
ion source standby. AP, that should be alpha P/XR cover open.
XR on, 105 59 PC mode standby (T stop). Power off (MSFN Q}.

CASPER Okay, vou ready for a readback on that or
have you got some more to f£ill in?

CAPCOM Go ahead and read that back and then I can
give you your pass.

CASPER Okay.

CAPCOM Standby there Ken.

CASPER If it will help you any, I'd be glad —--

CAPCOM If you'll give us POO and ACCEPT, we'll up-
link your state vector while you're doing that.

CASPER How about if I just give you ACCEPT?

CAPCOM That'll do it fine.

CASPER What if I'11 suggest if it'll help you in --
do whatever is easiest is —-- I'l1l be glad if you want to give me
the code and tell me to have it -— have the SIM Bay in a particular
code by a given time.

CAPCOM Okay, that's a good idea.

CASPER In the front side I'11 just sort of hussle

around and do whatever you suggest until we get back to a written
flight plan. I do need about 20 minutes here somewhere to get

the suit off and get the cockpit stowed. It looks like a disaster
area.

CAPCOM Okay, I concur in that. Like to give you
the pass now if you're ready.

CASPER All set.

CAPCOM Okay, mapping camera pad is T start 105 29
27 T stop is 108 28 13. Pan camera T start 105 29 27 T stop
105 59 27. And -- just pointed out that it made an error here
at 105 29 in your flight plan. The image motion should come on
after T start with this mapping camera. That was a procedural
error.

CASPER Rog. I understand that. No sweat.

CASPER Okay, let me read back to you what I have.
105 20 you want the mapper door open. At 23 we want to extend

it. 28, the laiser altimeter comes on. 29 we get the pan camera
to stand by stero and power to operate at T start which is 105 29
27. The mapping camera comes on at 105 29 27. The IMC comes on
and we put it to barber pole on the image motion. At 50 we'll get
A0S and we'd like to have SIMBAY activation. It's my understanding
you'd like for me to hold SIMBAY activation until we're within A0S,
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CAPCOM That's affirmative.

CASPER (garbled) deploy to 8 feet, which is 1 plus O01.
I got you answer, thank you. Gamma-ray deployed to 7 and a half
feet, that's 53 seconds. The mass spec experiment on and the ION

source is stand by. The Alpha X-ray door comes open, the X-ray
goes on. At 59 27, the pan camera mode goes to stand by, and the
power comes off when you give me a call.

CAPCOM That's a good readback, Ken.

CASPER Okay. I think we've got it made. We may get
caught up yvet.

CAP COM Okay, and I guess we start bringing it on, Ken.

We ought to bring the S-band off the TV to site, so we can get the
data.

CASPER Okay. Any harm in my doing that now, so I don't
forget it?

CAPCOM Go right ahead.

CASPER Okay, you've got it. And when we get A0S next

time, I'm content while we're reading things up, I'11 be prepared
to copy some things, and be prepared to hoep around and reconfigure
whatever you need in real time.

CAPCOM Okay, that's real good, Ken. Go ahead and get
your suit off, and get comfortable.
CASPER Okay, I'11l, I'm just about to the point where

I1'11 take my comm carrier off so I'11 be off comm here for about
10 minutes. What's LOS time?

CAPCOM Roger, we have LOS in about 12 minutes. Some
where around 03.

CASPER Okay. I may not be back up for that, but if
not, I'1l just execute this flight plan.

CAPCOM Roger, Ken, and good work.

CASPER You guys did all the work today. I tell you,
if we ever get a chance to look out that window - it's going to

stand you on your ears.

END OF TAPE
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DUKE I tell you, if we ever get a chance to
look out that window, it's going to stand you on your ears.
That earth shine is as spectacular as any of the other things
which is much to my surprise.

CAPCOM I hope we're in a position now, we can
get on to doing some looking.
YOUNG Well, now, keep it a little bit there,

and we can have an lot to do while we're spinning around and --
some of those low REV's came up with some very interesting
observations. In particular, the one that strikes me most
vividly is the fact that the -- if you remember all those
apparent lineations we saw on Silver Spur and the places
around the Hadley in the pictures.

DUKE Those same kind of things appear
all over the surface of the moon down low. It's just everywhere
I look; in the area where there's any topographical relief and
they go in all different directions. I hadn't been able to
sort out if there's some preferred direction or some reason
for it. What I did happen to notice is I came across the
Theophilus in one of the passes. What you -- you see this in
the walls of the Theophilus cause of the interior and in the
places where there are craters around the outside or some
kind of -~ it looks like some fracture or something of that
nature. It goes across the Theophilus or into it. You see
what looks like a reflection in the leaf patterns. 1If you
had a crater on the rim, these patterns would sort of show
like you'd expect from a shock pan and they'd be radill and
concentric to that crater, and these little lines seem to
take that kind of a twist, and the fact that some of them
go along with that topographic hives. I'11l see if I can get
some photos. I didn't take any photos on this stuff cause [
didn't have a chance, but I looked out and saw some of these
things and they're just everywhere.

CAPCOM That sounds like a real interesting obser-
vations there, Ken.

CASPER Okay, I'm going to get my suit off and
if I don't catch you at LOS, I'1l1l see you at AOS.

CAPCOM Ok ay.

CAPCOM The computer is yours, Ken.

END OF TAPE
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CASPER Hello, Houston. Casper.

CAP CCM Casper, Houston. How do you read?

CASPER Loud and clear.

CAPCOM Casper, Houston. We need barber pole plus 3
on camera.

CASPER Okay, 3. You have it, and would you remind
me when you get to about 30 seconds from pan camera to stop.

CAP CCOM Will do.

CASPER Okay. I want to mark something on chart, and
then I'1ll talk to you for just a minute.

CAP COM Roger.

CASPER Okay, and I put the battery A on charge at
105:35,

CAPCOM Roger, copy.

CASPER I got you out the window now, but it looks
like, like half of you has gone away. It's all black.

CAP COM I hope we're in the sunny half.

CASPER No, I bet your in the dark half, aren't you.

CASPER That shows how long it's been since you've
been outside.

CAP COM It has been awhile.

CASPER As I came over, I finally got squared away,

and as I came across King, I had the binoculars out, and sure enough
on the central beach down there, the things we've been
dabating for so long about whether they were streaks or out crops,
or what they were, are large blocks which are on the, the central
peak, most of the block seem to lie on the eastern side of the
peaks. However, there are a few blocks on the western side and
enough that you can tell the reason that they locked dark is they
cast a pretty long shadow, because they are pretty huge blockes.
The floor looks 1like it's, it looks like an old mud flow. It's
really a strange looking floor. It's got lot's of flow bands and
patterns in it. In the crater rim to the west on the interior shows
at least 3 distinct shades of this gray. The upper one 1s the same
color as the surface, which is a light sort of a darker gray, and
then there's a light gray band, which runs parellel to it, and
then the dark band came below that. And the light band is perhaps
a quarter of the depth of the crater wall. To the nmorth and west
of King, I ran into somethings that looked like the same sort of
swirls we've been looking at up around (garbled) and around Riner
Gamma. These two are in the highlands, and with the binoculars
it's my impression, that these probably have a certain amount of
relief topographic relief with them. But they look, when you look
straight down on them, they look exactly like the other things
we've been looking at, and I took a quick picture of that thing
and I put it on magazine Victor and if you'll keep a record of
these things, that one is on Victor at exposure, oh, excuse me,
that's magazine November-November, and that's exposure 41.

CAPCOM We got that, Ken. And Casper, could we get HIGH
GAIN auto?

END OF TAPE
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CAP COM And Casper, could we get high gain AUTO?
CASPER You've got AUTO now. And it's oscillating,
suppose I go back to - there it is. Okay, I have a little
tone in my headset that was beeping very softly and the
signal strength was doing the same thing.

CAPCOM Roger. You want to go block on the
computer, Ken, and we'll show you the opties per the manual.

CAPCOM And Ken, you're about 10 seconds from
pan camera off.

CASPER Ok ay, the computers in block, okay.

CAPCOM I was a little late with that one.

CASPER Okay, no sweat, we got it dome. I'll

check the optics. And when you're ready 1'l1l start con-
figuring the SIM bay.. And Hank, would you verify that it's

okay to take the optics and put them to CMC or to 0. I sure
don't want to take any chances with it.
CAPCOM Okay, it's okay. They say nothing will
happen.
CAPCOM And Ken, we've got a little trouble
with the high gain. We need to go back to react.
CASPER Okay, I'm in react. Want to go back
to AUTO now?
CAP COM Stand by. Okay, clear to go to AUTO.
CASPER Okay, AUTO it is. You got a good one

that time. And if you're ready, 1'm ready to start deploying
things here.

CAP COM Okay, Ken, would you stand by. We're
waiting for Oswo to get his data.

CASPER Oh, very well.

CAPCOM Ken, while we're waiting here. How'd
your extend time go on the mapping camera?

CASPER I didn't time it that time, Hank, I'm
sorry.

CAPCOM Okay. Casper, is pan camera power off?

CASPER Okay, pan camera power is off. Mark it.

CAPCOM Osow has his data now, we can proceed
with boom deployment.

CASPER Ok ay, let me button this up. Okay, the
first one you would like is the - how about a mass spec for
61 seconds.

CAP COM That's affirmative.

CASPER Okay, going to deploy. Mark.

CASPER Deploy is off at this time,

CAP COM Roger. You're clear to start the gamma
ray out.

CASPER Gamma ray is going out.

CASPER Okay, gamma ray has stopped.

CAPCOM Okay, Ken, and could you give us

barber pole plus 4 on the map camera.
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CASPER Okay, that should be one more step, right?
CAPCOM That's affirmative.
CASPER Alright, you've got it. Okay, now the

mass spec experiment is going to ON, the ion source is going
to stand by.

CASPER Alpha particle and X-ray door is coming
open. Mark. And it's good.

CASPER And the X-ray is coming to on. Mark.

CAPCOM Ken, the SIM bay looks real good right now.

Like to read -

END OF TAPE
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CAP COM Ken, the standby looks good right now. I'd
like read you up but —-- PI26 padlock there.

CASPER Okay, would you standby just a second
while I get some food going here?

CAPCOM Okay.

CAP COM Ken, for your information, we're planning

on your retirement. To rest, that is. At 109:30, the nominal
time.

CASPER I'm glad you clarified that. I hope you
realize I'm too young to retire.

CAPCOM Roger.

CASPER Can you tell me anything about the status

of the surface guys. Are they going to be able to get at
least 2 EVA's out of this?

CAPCOM I think the plan is now, Ken, for two
EVA's. They are busy buttoning up the LMP now and getting
ready to get some sleep. They are going to move the EVA times,
at least, the first one, is going to be tomorrow morning about
10:30 central, I think.

CASPER Okay.

CAPCOM And we're going to change our shifts around
too so I'11l be on again in the morning and then Stu will get
it in the afternoon.

CASPER Okay.

CASPER Al1l right. ©Now, that I've got something
soaking here, I'1ll be ready to copy. Okay. Go ahead.

CAP COM A1l righty. TEI 26, SPS, G&N 38726

plus 072 plus 133, 125 14 2747 plus 31703 plus 11016 minus
03101, attitude, 18108 niner, 021. The rest of the pad NA
the sixth star the same as on your (garble) pad, the same
altitude, ullage, 2 jets 17 seconds, other, land of the moon
at K minus 17 niner .02 in the pad.

CASPER Okay. That's a TEI 26, SPS G&N, 38726
plus 072 plus 133, 125 14 2747 plus 31703, plus 11016 minus
03101, 18108 niner 021. Series and (garble) where the angles
are off certain pad, 2 jets, 17 seconds, lan, 17902 and that's
a minus.

CAPCOM Good readback, Ken.

CAPCOM Okay, Ken, we're going to leave you
alone and let you eat now. We still got about 49 minutes
to LOS. And at your convinence, sometime a little later,

we'd like you to get the crew status report from this
morning which was omitted.

CASPER Okay. That's going to take some book-
keeping. I'11 work on that. Sure would rather look out
the window, Hank.

CAPCOM Did anybody ever give you some words on




APOLLO 16 MISSION COMMENTARY 4/20/72 CST 22:04 GET 106:09 CM-40/2

CAP COM the undervote last night?

CASPER Yeah. The word we got was that TIAN 1is
vertically happy to get the pan camera on at the same time
the heaters all came on and I guess the (garble) was just
too much.

CAP COM That's the story --

CASPER Is that way you understand it?

CAP COM Right. That's affirmative.

CASPER Okay. Well, I'm sorry we missed those

photos but it sure seemed like the prude thing to do at the
time.

CAP COM We concur.

CASPER Henry, another thing that turns out to
be a pretty nice little gadget are these nets that are in the
storage departments, particularly, when you get the food
locker after it's about half full. The things are able to
stay under some (garble) of the control, and that's a mighty
nice thing.

CAPCOM So they have been working out real good,
huh?

CASPER Yeah, it sure is. It's been a very help.

END OF TAPE
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CAP COM And Ken, you don't have to acknowledge,
but our plans are in the morning first thing to give you a
clock sink and get you back into the flight plan.

CASPER That sounds like a good plan.
CASPER One thing you've got to be careful of
up here is when you go to look outside - you kind of have

to watch it that you - you get too greedy and get your nose
up against the window and about one breath is all it takes
and it's all fogged over.

CAP COM Roger, understand.

CASPER I think our humidity must be running
fairly high. I'm passing over a nice little guy right now,
and would guess - I haven't been paying attention to where

I am, looks like I must be probably looking to the north at
somewhere around the Guttenberg Uplands and 1 found some

more - a little crater that's got another large fill in
the center and a nice big crater at the top of it, and a
1ittle crater chain around it. And, as I said earlier,

everything out here has this linear pattern or these linements,
it doesn't matter whether it's a flat surface or horizontal,
vertical, inside the wall of a crater, they all seem to

have it in one form or another.

CAPCOM Okay, Ken. If our plot board up here
is right, you ought to be coming up on the landing site.

CASPER Okay, let's see. Oh, maybe I'm at the
wrong window here. You're right, Henry.

CASPER And if you remember that little black
dot that we drew on our map and talked about. There's a

little black spot about in the right area, and I don't

have my map so I just looked out at it, but I'1l come back
next time and take a look. Sure looks like it is something
that is entirely different texture.

CAPCOM Are you talking about right in the
area of the landing site?

CASPER In the landing site area, but not in
the landing site - in the traverse regiomns, but that little

dark thing looked like a bossle of coal that was out to the
north and to the west. There's a little black dot out
there that looks like there may be something that is
distinctive. And next time I come over, I'l1l be better
prepared to look for it.

CAPCOM Okay, I remember that one, that was
in the edge of the plotter wasn't it?

CASPER Yes sir.

CASPER I tell you, it sure is impressive,

how much the scenery changes and the sun angle changes
and how rapidly that goes down.

CASPER Does your plot board show me over
Alpetragius?
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CAPCOM Say, again?
CASPER Does the plot board show me over
Albetegnius?
CAPCOM That's affirmative.
CASPER Okay. Well, let me tell you a little something

here, just to the north and mostly to the west of Albetegnius,
the ground, and I think in the higher suns, it's going to
look 1like - it's going to look a lot like Imbrium sculpture,
but out here it-has the same modeled effect and the same
appearance that the Descartes area had at the same sun angle
yesterday. And that's almost directly south of - well it's
a little south and a little bit to the total mass and it's
a little bit to the east of Alphonsus.

CAPCOM Roger. You ought to be coming up on
the terminator now, is that right? Pretty close to it.

END OF TAPE
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CAPCOM Roger. You ought to be coming up on the
terminator now, is that right? Pretty close to it,

CASPER Yes, sir. My view is disappearing rapidly.

CAPCOM You should be over Ptolemaeus now.

CAPCOM Casper, for your information, everything
in the SIM bay is looking real good now.

CASPER Ok ay. I just saw something that -- I
really don't know what to make -- I'm in the -~ I think the

spacecraft is probably just about in the dark, but not quite.
We passed the ground terminator, and I'm looking out the window
number 3 down towards the ground trying to get a preview of
what's coming in earthshine and there's a bright flash that's
going along out there. At first, I thought there was some-
thing that was on the deck but it's apparently a piece of
debris that's in orbit with us and it's sitting there tumbling
over and flashing.

CAP COM Is it traveling along with you?

CASPER It moved across the ground, so, it must
be a piece of debris. Yeah.

CASPER As a matter of fact, asI look
around now, there's quite a few of those.

CAP COM Can you get any idea how far away they
are?

CASPER I don't know what effect that has on - -

CASPER No, I can't Hank. You know, it's a piece
of something that's out there and it's tumbling so that it
gives you an uncombing reflection,. Don't feel that awkward

but it's moving at approximately the same velocity that we
are.

CAPCOM Ken, in reference to your observations of
Crater King, we got some ideas about those swirls that are
northwest of King and we'd like for you to get a comparison
with those with the swirls of either units and I wonder if
those also have topographic expressions.

CASPER Okay. OP 2, I have to do that some other
time because today I'm too far south to see those things up
by the other unit. I can just barely see up to Neper,.

CAPCOM Roger.
CASPER But, we sure need to keep that in mind.
CAPCOM And another thing you might be thinking

about that if yvou get an opportunity on some REV is get
us a description of the area north of the Crater King and
including the Soviet Mountains.

CASPER Yeah, I was thinking of looking at that,
but I really hadn't planned to spend much time on King, this
time; I was just going to just kind of look at the o0ld crater
there, but T got so interested in it that it looked 1like
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CASPER there's another crater that's just to
the east of King that has a little bisected central feature
just like King. You know, the thing that makes that old

white shape and it looks the same way. That's kind of in-
teresting, I thought.
CAP COM Yeah, I guess we haven't seen that in

the photos,

END OF TAPE
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CASPER Yeah, Hank, I ought to be passing Flint (garbled) now.
CAPCOM Roger, it's locking --

CASPER Tt's really impressive how much you can see in the dark.
CASPER I don't believe you can see as much now as ycu could last

night. Of course, partly we're up higher than I was when I locked at it last
night. And the Earth is noticeably smaller, so I guess it's loosing it's
reflective ability rather rapidly.

CAPCOM Roger.

CASPER I was also very impressed with the way you could see the
IM's outline in Earthshine. That was scmething I had not anticipated. Last
night as we came across, oh let me see what it was? It starts with an H,
over on the western rim. Havelius.

CAPCOM Yeah.

CASPER We drove across that last night and yocu could really
see the floor patterns in that thing beautifully.

CASPER Okay, Hank, we'll see you. I ow you a crew status report

from this morning. Right?

CAPCOM Roger.
CASPER Okay, let's see if T can give you that thing now.
CASPER Okay, Alfa 1 22 O 47, Alfa 3 6, Alfa 4 negative. BRAVO

115 0 44. BRAVO 3 6. BRAVO 4 negative. CHARLIE 1 21 095. CHARLIE 37.
CHARLIE 4 1 segunal.

CAPCOM We copy., Ken.

CASPER Okay, then we'll try to go down the menus here. We're
looking for day 4, is that correct?

CAPCOM Affirmative.

CASPER Okay. On Commander. Meal A, you can delete the mixed

fruit, and Meal B you can delete pea soup. Meal C delete chicken stew and

add a chocolate pudding. TFor me you can take Meal A and delete mixed frult.
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CASPER You can delete bread and jelly, on Bravo you can delete
pea soup, meatballs. On Charlie you can delete the chicken stew, and I
guess that takes care of those things. The reason for sc many of these -
we all deleted these canned things because we got 'em all over the spacecraft
the last time, and we decided that we really couldn't afford to do that again.
CAPCOM Roger, we copy.

CASPER And let me find Charlie's here.

END OF TAFPE




APOLLO 16 COMMAND MCDULE COMMENTARY 4/20/72 CST 22:44 GET 106:49 CM-4h/1

CASPER Okay, here's Charlies. On meal A you can delete mixed

fruit, and jelly, Meal B you can delete sugar coockies. Meal C you can dklete
the pudding and the chocolate bar.
CAPCOM Roger, copy.

CASPER Now we are coming across Hevelius again. And I can see
Grimaldi and a couple of fractures that go across this rim and you can really
see a lot of detail here. You can see the rilles. You can see as every-
body pointed ocut these - They look like robins that are just dropped down
and they go all the way across the crater like Hevelius. And looks like
they go out to Procellarum and they come down to the - in fact they go all
the way down to Grimaldi, they run into a crater, and it loocks 1like they
might have been filled a little bit. In fact it looks the same way that
some of the rilles that are south of Fra Mauroc look like they've been filled
in. And there is a very smooth little patch that's lined up with the (garbled)
that runs from there to Grimaldi. Now I'm sorry. I'm calling the Riccioli,
Grimaldi. The crater I'm talking about now is Riccioli, and it's got guite
a few fractures that run out. And it looks like a flow pattern. It looks
just like looking down on a long tongus of iava iike we've seen terrestrially
T don't mean to infer that it is lava, but I'm just saying it has the same
appearance. And it is coming out of the northeastern corner of Ricecioll and
it has what locks like a little ripple patterns on it like you would expect
from flow bands, but they aren't quite as accurate and they don't take quite
the same consecutive pattern that you'd expect from a full front. But this
little crater coming down from Hevellus, the rille that comes down through
there, it's a crater, then it gets a very, very smooth spot and then it runs
in and you can see continuations of these lineaments right on the cross
Riceicli.

CAPCOM Roger. That sounds real interesting.
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CASPER Ricecioli has quite a few elongate little craters around
it. Several of them are elongate and one of them is quite long. TI'd say
it's maybe - it's curved and locks like it's maybe 10 kilometers long, and
they have just a slight arc to it, but it is a very elongate feature. Now
we are moving into material that's very hilly and I don't see a lot of
small craters. I don't see a lot of bright ones. You can see bright
rims in here quite well. Some things that do stand cut to the west of
Riceioli are the very dramatic cross cutting grabben type rilles. They cross
in one place here almost 90 degrees to each cother. T.ooks like I'm looking
at a very subdued old basin and these things go across the hills and right
on across the basin “loor. And, I'm not sure, but I would guess that some
of these other lineaments that I'm seeing, they're running towards the north
east or more than likely things coming out of Orientale. I shculd be coming
in towards the outer rim of the Orientale basin. Hey, you get the same
kind of impression at the terminator when the Earth shine runs out as you
do when sunshine runs ocut. The only thing that's different is you don't
get to see quite as much as - everything is a lot more subdued. And you
don't get shaddows that are nearly as long, or at least not as bright. There
is also running down here, there is one ridge and I'm sure I'm looking at a
ridge, instead of a grabben. T've got grabbens that cut it. But this thing
has a bright line on it that loocks like a ridge that rums northeast socuth-
west along with some of the grabbens. And then seems - it's one of the first
big ridges I've seen that cuts up over a highlands clump of material. That's

all just to the west of Riccioll.

CAPCCOM Roger, copy.
CAPCOM Ken, we have your --
CASPER Jetting ready to --

CAPCOM Ken, we've got your flight plan here.
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CASPER Oh, yeah, we're ready for LOS. Okay, do you have time to

read it to me?

CAPCOM T think so, if you are ready to copy.

CASPER Alright, can you tell me where 1 should start.

CAPCOM Okay, LOS will be at 107 C2.

CASPER Ckay, should I writing in the flight plan or should I

be writing in something separate?

CAPCOM I think you better write it in something separate.
CASPER CUkay, standby.

CASPER Ckay, shoot.

CAPCOM Okay, 107 02 LOS. And approximately 107 10, at approxi-

mately 8 minutes after LOS configure D3C, stop/high bit rate/command reset/
forward 107 21 sunrise, 107 25 02 heaters 1 and 2 auto, 02 heaters 3 OFF.
107 38 image motion increase barber pole plus 3. 107 48 AOS. 107 57 pan
camera standby sterec power. 107 58 13 this is your T start pan camera
operate. Mass spectrometer ion source ON. At the same time right after you
get the pan camera. 108 O4 image motion increase barber pole plus 4. T stop’
108 28 13 that's all T stop for the mapping camera which T read up to you
earlier. It's pan camera standby at T stop. Pan camera OFF., MSEN Q.
Mapping camera OFF (T stop) wait 30 seconds. Mapping camera standby.
Image motion OFF. ILaser altimeter OFF. Mapping camera retract., Mapping
camera laser altimeter cover closed. 108 40 nmass spec deploy gamma ray
deploy. 108 50 return to the flight plan at last and pick up with a P20
and follow on with those activities through your presleep checklist and the
only thing different there is I've alrecady given you TEI 26 pad.

CASPER Outstanding, you guys really do good work. Okay, I think
I've got everything here. I didn't have any gquesticns about it. Do you want

me - how much time do we have? I don't know if it's worth reading back or NOT.
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CAPCOM Okay, we got 2 minutes to LOS. You don't have to read
back, I think --

CASPER Okay, here it comes. 107 02 LOS. 107 10 configure DSC
stop high bit rate, command, reset and forward. 21 is sunrise. 25 02 heaters
1 and 2 to auto. 02 heaters tank 3 OFF. 38 IMC increase barber pcle plus 3.
48 A0S 57 pan, standby stereo and power. 58 13 pan camera to operate.
mass spec ion source ON. Ob that's 103 O4 IMC to barber pole plus L. 28 13
T stop for pan camera, standby mapping camera to OFF. 30 seconds. ‘Then to
standby IMC OFF. Laser altimeter OFF. Mapping camera retract. Mapping
camera cover closed. At 108 40 mass spec gamma ray to deploy. 108 50 return

to the flight plan.

CAPCCM Good readback, Ken.
CASPER Okay. Outstanding.
CAPCOM Qkay, we got less than a minute to go. Stu will see you

on the other side.
CASPER Alright, Hank, thank you very wmuch., You've done a good
days work. See you tomorrow.

CAPCCM Rogo.

END OF TAPE
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CASPER Houston, are you there?

CAPCOM Yeah, Roger, Casper. Standingby.

CASPER Hello there.

CAPCOM And Casper we'd like you to go back to reac on the high

gain, please.

CASPER Okay, every time I try that it loocks like it does worse.
Now, let's hold it in there this time, I guess.

CAPCOM And, Ken, sometime at your convenience, we'd like to have
you push on your bicmed sensors, hitting a little noise on the data, get my
page all cleared up.

CASPER Okay, I'1l get to that in just a minute. I'm flapping
right now with some - trying to make up the things we missed here. And I
Just finished putting the post of (garvled) and Megelhaens on magazine
November, November and I'll try to pick up the one on (garbled) if you'll

tell me I can do it on November, Novenoer.

CAPCOM Okay, standby.

CAPCOM And Casper, could you give us a frame number on November
November?

CASPER Okay, how about oh, 145.

CAPCOM Ckay, 145. I'll believe that.

CASPER And don't let me forget things like this pan camera

thing coming up, cause I'm setting heres getting camera set up. I'm going
to try to get the Earthshine sequence in this trip too.
CAPCOM Okay, Rog. We'll give you a call.

CAPCOM And Ken, for the time now - time from the next 15 seconds

END OF TAPE




APOLLO 16 MISSION COMMENTARY 4/20/72 CST 23:52 GET 107:57 CM-46/1

CAPCOM And, XKen, after the time now - within
the next 15 seconds or so, if you want to get the pan
camera standby stereo in Power.

CASPER Okay. Thank you, sir. Standby Stereo
in Power. You've got it.

CAPCOM Roger.

CASPER Man, I tell you. Just a little reminder

like that can go a long ways toward getting something done
in here.

CAPCOM Jolly good. We'll try to please.

CAPCOM Ckay, Ken, yvou're 30 seconds from the
P start time on the pan camera.

CASPER Ck av.

CAPCOM Ten seconds, Ken.

CASPER And you've got it.

CAPCOM Okay. Rog.

CASPER Barberpole went grey, and away she goes.

CAPCOM Very good; and ion soutrce On.

CASPER Ion source on, Mark.

CAPCOM Okay, and Ken, on November November,
we'll give you 30 frames on that one.

CASPER Okay. I guess I was scheduled for
another Magazine, but I just don't have time to change it.

CAP COM No sweat. You've got 30.

CASPER Okay. That should be plenty. And I

got Magazine XX loaded in the Nikon, and I'm ready to go
to work on that as soon as we get in the darkness. Well,
maybe that won't work, because I guess you've got a P52
and things coming for me.

CAPCOM Uh - Stand by on that, Ken.

CAPCOM Okay, Ken, what we'd like for you to
do after this Sunside pass, after you finish up here, is
to get a good night's sleep. We're not showing you any-
thing scheduled after that.

CASPER Okay. I thought there was a P52 or
something I was supposed to get as soon as 1t got dark.
I'1ll - I can sneak that in there, too. I hate to see us
miss very much of the things that we almost did.

CAPCOM No, Ken. It's not scheduled. The last
thing vou need to do is 108 plus 50, where you go into the
activities there in the Flight Plan. You go right into your
Presleep Checklist and we'll see you in the morning.

CASPER Ch, okay. Outstanding. Very good.
Thank you.

CAPCOM Rog.
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CAP COM Ok ay, Casper, i1f we can have the High Gain
to Auto, please.

CASPER You've got it.

CAPCOM Ok ay.

CASPER Can you look on your plot board and tell me
approximately what my longitude is right now?

CAP COM Oh, Ken, it's probably about 70 East, or
something like that.

CAP COM You're just coming across the western rim
of Smythii, there.

CASPER Okay. Good enough,

CASPER Yeah, here comes our old friend, Langrenus.

CAPCOM Okay, Ken. We need Barberpole plus 4.

CASPER Need a little Barberpole, don't you? Okay,
that should be 1 plus what we have.

CASPER Hey, Stu, if I put 30 frames on this

Crosier, I won't get that first strip of Kant and Andel. Do
you think about -

END OF TAPE
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ORION Hello Houston, ORION over.

CAPCOM ORION Houston, go ahead.

ORION (garble) we had another (garble)

(Garble) 10 to 15 percent quantity is that what you got for
(garble)

CAPCOM That's affirmative.

CRION Okay, if you're happy, we'll see you in a
couple of hours and we'll go back to sleep.

CAPCOM Say again Charlie, you're very garbled.

ORION I say if you guys are happy, we'll go back
to sleep.

CAPCOM Charlie we got one circuit breaker we want
you to open. Standby a minute. The rendezvous radar operate,
to panel 11, row 3. Under heaters.

ORION Okay, we got it. Stand by.

CAPCOM Roger. Thank you.

END OF TAFPE
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CASPER (garble)
CAP COM You're too weak to you there. Standby one.
CAPCOM Good meorning CASPER. Up and at em.

END OF TAPE
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CASPER Hello Houston, are you there this morning?

CAP COM Good Morning CASPER, how're you feeling
this morning?

CASPER Swinging.

CAPCOM You get a good nights rest?

CASPER Sure did. That's the best sleep I've had
since I've been in there.

CAP COM Hey, that sounds great. Whenever you're

ready to get a few things done before you're eat period, let
me know.

CASPER Okay, if you got some things for me to copy,
I1'11 get started on that and we can catch up on the crew status
when we get a chance.

CAPCOM Okay, before we get started Ken, could you
terminate the batt A charge.

CASPER No sooner said than done.

CAPCOM Okay, Ken. How about let's starting with

the flight plan changes for a couple of REV's here, and get that
cut of the way.

CASPER Okay, just a second. Let me check the test
meter.

CASPER Okay, the battery compartment is sitting right
at 1.5 volts, so I guess the next time we go to do a dump of stuff,
it wouldn't hurt to amend that too.

CAP COM Roger, copy.
CASPER Okay, let's go.
CAPCOM Okay. The first item is right here at the

wakeup 118 hours. We've already terminated the batt charge. We
want to get a - we don't need to write all this in, I'll just tell
you what we want to get from you is a thin status report which we
didn't pick up last night, and a little bit later here, we want
to uplength the 1lift off time. The first item really comes at
118:15 and there we want to put sync-mission timer to CMC clock.
And that's a VERB 5 NOUN 1 enter 1706 enter. And then PSM verification
by MSFN copy on MSFN Q. I guess your farmiliar with that procedure
aren't you.

CASPER Yes, sir.

CAPCOM Okay, and they've got a note here where we
copy out 3 registers, at the proper time. Okay, the next item
is 118:55 delete the charge battery B.

CASPER Okay. Battery B charge is deleted.

CAPCOM Okay, at - Stand by a minute, Ken. Okay, Ken.
That should get you through the next couple of REV's. We're just
going to follow the flight plan. How about now, let's set up
our CRYO configuration. We would like to verify the, that we're
using the 100 watt heaters on 02. That's on panel 226, I believe.

CASPER Okay, that's verified.
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CAPCOM

1 and 2 auto,

CASPER
CAPCOM
CASPER
CAP COM
CASPER
CAPCOM
do not vent
CASPER
CAPCOM

got the screens on the suit hoses.

and 3

Okay, and back on panel 2, we want 02 heaters
off.
That's verified.

H2 heaters 1 and 2 off.

Okay, H2 heaters 1 and 2 off.

Roger, and H2 fans 1 and 2 off, and 3 auto.
Okay. Fans in tank 3 are auto.

Okay, Ken. We've got a message that says,

the battery compartments.

I won't do that.
the next item. We're wondering if you've
Those screens are normally

Ok ay.
Okay,

stowered in the PGA bags during launch and we don't know if you

ever got those on or not.

If you didn't, you can put those on

and get increased circulation in the cockpit there.

CASPER

inlet side so they wouldn't get dirt in them,

put the screens on.

CAPCOM

get that done.

CAFPCOM

status here.

Mapping camera is working fine.
only problem we had was that retrack,
that we're going to leave the mapping camera out,

doing coupled RCS,
launch but it's starting to miss now about 20 percent of the time
on the altitudes.

got a margin of 58 frames.
mapping camera.
forming good,

Pan cameras working fine,

We'
and the extent retrack performance is good except that

Okay. No we sure didn't. I plugged up the
and then he

I'll do that.

Okay, just make a note to yourself there to
Okay, tell you a little bit about the SIM bay
No anomalies. The
and our plan on that is,
except when we're

The laser altimeter has fired 663 times, since

no anomalies. We've
Forgot to give vou the margin on the

re 452 frames ahead there. Masspect is per-

the movement hanging up near full retraction, you'r aware of that.

However the boom has been verified safe for STS burn.
ray is getting good data.
Boom performance in nominal.

resolution.

are both good.

CASPER

of their data yet.

CAPCOM

The gamma
The gang is stable and it's excellent
X-ray and Alpha particles

Okay. Anybody seen anything unusual on any

That's negative, Ken. And if you'll give us

ACCEPT, we'll get on with you state vector update.

CAPCOM
CASPER
CAPCOM

END OF TAPE

Stand by for clock update.
You've got it.
At -
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CAPCOM And for your information, on plans,
we're not going to reschedule any extra mapping camera cor
pan camera passes today to make up for what we missed yester-
day, we're just going to go with the flight plan.

CASPER Okay.

CAPCOM And in regard to the booms, we're going
to do, follow the nominal extention and retraction for the mass
spec except Wwe're going to try to get the retractions done
during A0S sc we can watch it.

CASPER Okay, that sounds good and was the mapping
camera retract time really as involved as I thought it was?

CAPCOM Stand by.

CAP COM That's affirmative, Ken, they got 315 on
their data down here.

CASPER Okay.

CAPCOM And in regard to your EKG, sometime when
you get a chance here, we want you to service the leads there
we want you to - want you to doff your harness, replace the
sponges and tape and don it again.

CASPER Okay, that's about a 20 minute job.

CAP COM Just whenever you can work it in, mno
real rush there.

CASPER I'11 do it when I get a chance.

CAPCOM And Ken, confirm that the status looks

just about like it was when you went to bed last night, noth-
ing to report there, and I guess you can go ahead and start
on your postsleep checklist and we'll be standing by for

your crew status report and SIM status report.

CASPER Okay, I'11 have that for you in just a
minute.
CASPER Okay, Hank, I'm ready for a little crew

status update and, let's see, you want me to take the mass
spec ion source stand by now?

CAPCOM Roger, Ken. Go ahead.

CASPER Okay, it's - in standby, I'11 get the
pan camera mode is in standby, and the power is coming on.
Mark. Barber pole, back to gray.

CAP COM Ok ay.

CASPER Are you ready for a little crew status?
CAPCOM Roger. Go ahead.

CASPER Okay, bravo 115048, bravo 3, 6-1/2, the

best yet, bravo 4 none, on the menu side, the happy gourmet
says that a Meal A for CMP was a large orange juice with potas-

sium, Meal B was - and then breakfast - a chocolate bar,
sugar cookies and another citrus beverage with potassium.
Meal C - Chicken and rice, 2 orange drinks, fruit cocktail,

pineapple fruit cake. I got - I guess yesterday morning -
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CASPER For the Commander,
peaches, you can delete the grits.

delete the peaches, you can delete

add an extra orange pineapple with
CAPCOM Ok ay,

you can delete the
On the LMP - you can

the eggs and you can
potassium.
Ken. We got all that.

END OF TAPE
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CAPCOM Casper, Houston you are clear for a pan
camera power off. The lens is stuck.

CASPER Okay, I'll get that in just a second.

CASPER And camera power is off.

CAPCOM Ok ay .

CAPCOM Ken we're uplinking a state wvector to you
now.

CASPER Ok ay .

CAPCOM Casper, Houston the computer is yours.

CASPER Ok ay, thank you sir.

CAP COM Casper, Houston whenever you get a chance

we can take the gamma ray shield off and the mass spec landing
source on.

CASPER Mass spec landing source is on. The
gamma ray shield is off. Shield is off.

CAPCOM Roger.

CAPCOM Ken no need to acknowledge, but give us a
call when you get ready to sync your mission timer.

CASPER Okay, I'm trying to catch this photograph

of updating and I'm almost over it now.

END OF TAPE
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CASPER Okay, I'm trying to catch this photograph
of updating and I'm almost over it now. Well, it looks to
me like I'm not going to be able to get it because the
terminator isn't quite far enough over this time. I guess
we're far enough off of our basic here.

CAPCOM Okay, you say Daley hasn't moved out into
the line yet?

CASPER No, the terminator is lying just the west
of the pola meas. I can see the highlands and I think I
see probably the first crater chain, first of the craters
in the chain and in fact that may be Davy G. The rest of
it is still with Ditto.

CAPCOM Roger.

CASPER I guess I'1ll have to let that one go
today. Okay, now let's get back to where you were. Yeah,
what's happening here Hank, it looks like we're a little bit
early, but it still looks like those times would have been -
those times probably weren't going to quite hack it anyhow.

CAPCOM I'm a little bit puzzled about it too
Ken, that should have been goecd.

CASPER Okay, and I'm ready. Okay, let's see -
we need to catch up on a TSM is that right?

CAPCOM That's affirmative.

CASPER Okay, that's what I show on 1706.

CAP COM Okay, Ken we've got the numbers - it looks
good.

CASPER Okay, and I've copied them down. Now we
can sync the mission timers to that, huh?

CAP COM That's affirmative.

CAPCOM Ken, in regard to that data I was just

talking to Spence and he says that the - that that was the
correct time and that what they call officially is the
terminator, and the photo sending should have worked. It
sounded like, from what you said, may have been a little too
dark.

CASPER There is nothing but hard shadows down
there where where Davy is, maybe the rim of Tolanaus there and
GARBLE in that area is a little higher than we calculated
because we wouldn't have to be off by much in order to keep
vou from missing it. After we talked about it there I looked
up the side to the south and it looked like further south in
the mare. The terminator did go out a little further so I
think it got caught by elevation.

CAP COM I suspect that's the case, Ken.

CASPER Okay, I'1l whip in a little P52 here.

CASPER Hey, Hank. Now there's the old earth
again and it's getting smaller. I think it's not sanforized.

CAPCOM Roger.
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CAPCOM Ken, in your post sleep did you terminate
the jet monitor?
CASPER Oh, hey no. Let me write that on to my

post-sleep checklist right now. I wrote that in as an extra
item vesterday and forgot it this morning.
CASPER It sure pays, tc have you guys watch it.
CAPCOM Well, I just happened to think of that
one and I got to thinking about your P52 using SCS and I
then I wondered about the jet monitor program.

END OF TAPE
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CASPER It sure does pays to have you guys watching.

CAPCOM Well, I just happened to think of that omne,
and I got to thinking about your P52 use an SCS and then I
wondered about the jet marga program.

CASPER For that one, you get the award for the
year. That was from --

CAPCOM And, Ken, whenever you get a chance get
the gamma ray shield on when you get through with this,

CASPER Okay. The gamma ray shield is coming on,
mark it.

CAPCOM Okay, Ken, we got the 93 at 10 o'clock.

CASPER Okay, I'm going to count the angles.

CASPER Okay, I1'1ll do it a 10.

CAP COM And, Casper, Houston. Kind of looks 1like —-

to you there for that deadband test. We'd like to change the
5 degrees to 2 and a half degrees.

CASPER Okay. Make that 2 and a half.
CAPCOM And Ken, since we updated the clock, we
need to update the time on the pick for the TEI 26. The rest

of the TEI 26 pass good. So, whenever you're ready to copy,
I'1l read you a new TEG.

CASPER Okay, just a second. Let me get my GDC
here.

CASPER The GDC is working a lot better. When we
started out, I made a brief check on it. You know, right
after insertion and it was, Houston, pretty readily, and now
this thing will go for 6 hours and be off less than 10 degrees.

I guess maybe it just -- once it got warmed up, it just sort
of stabilized and it's really —- really doing a good job now.

CAPCOM Hey, that sounds real great.

CASPER Yes, particularly if you're passing it on.

CASPER Okay, why don't you give me a new time for
TEI-267?

CAP COM Roger. Tick is 125 26 15.47.

CASPER Okay, that's 25 26 1547.

CAP COM Roger. That's 125.

CASPER Yeah, yeah. 125.

CASPER Thank you.

CASPER Then I've got the purge line heaters on.

CAPCOM Roger, copy.

CASPER And about now, suppose I give you —-- try
to give you a rundown on the film.

CAPCOM Okay, go ahead, Casp.

CASPER Just use any of the -- we didn't use

any of the UV film yesterday, that's magazine Oscar Oscar.
Magazine Sierra Sierra reads 20 frames.

END OF TAPE
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CASPER And I got the purge lines heaters on.
CAPCOM Roger, copy.
CASPER And about now, suppose I give you -
try to give you a rundown on the film?
CAPCOM Okay, go ahead, Ken
CASPER We didn't use any of the UV film yester-

day, that's magazine Oscar Oscar, magazine Sierra Sierra
reads about 20 frames. I'm just going to have to go through
the film locker here and pull out mags and tell you what's
on them. Okay, November November is completed. And Victor,
we're only up to 8. On the 35 millimeter I used the - well
we didn't finish up that CIM role when the ALFMED was on.
It's the same status as half band, but I had to take it out
in order to get X-Ray X-ray put in. The Earthshine, which
we didn't get last night, and if we're going to get it, we
ought to get it right soon cause that earth is getting con-
siderably smaller. The - I had to take that CIM mag out,
unfortunately. And I'm going through the 16 TIU's, portions
of 2 of them, one the undocking sequences and one of the
landmark tracking. Okay, on magazine Charlie Charlie, I'm

showing 60 percent - that's 60. And on magazine Bravo Bravo,
I have 80 percent. I think that should be all the film, Hank.

CAPCOM Okay, we got it, Ken.

CAPCOM And Ken, I've got one more flight plan
update for you.

CASPER Okay. Go ahead.

CAPCOM Stand by one minute.

CAPCOM Ken, I1'11 read this change up to you

next time. About what it amounts to is that we're going to
delete the bistatic radar and its place we're going to put
an oblique photo pass, and I'l1l catch you on the next rev
with it. We've got about 4-1/2 minutes to LOS.

CASPER Okay.

CAPCOM Casper, Houston. We lost comm there
for a little while. We're about 3 minutes from LOS and
everythings looking good. Have a good breakfast and we'll
see you on the next rev.

CAPCOM Casper, Houston.

CASPER Go ahead.

CAPCOM Roger. We show your manual attitude
in excell command.

CASPER Well, thank you. I wonder how that one

happened. It's pretty easy to kick a switch when you're
rolling around in here. You chase a piece of the flight
plan away from you or you kick 2 camera and that's not an
unusual thing to happen, I appreciate your telling me about
it.

CAP COM Roger.

END OF TAPE
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CASPER Hello down there.

CAPCOM Hello Casper.

CASPER They're still here.

CAPCOM Roger. How'd everything go.

CASPER Sure do feel a lot better. Got quite a
bit numb on that little back side fixing there.

CAPCOCM Hey, that sounds great. First thing off

the bat here Ken, we'd like to get a bat B charge going.

CASPER Okay. Stand by. Okay, you've got it.
CAPCOM Roger.
CAPCOM And for your info Ken the E mod we got
last night looks good.
CASPER Okay. Thank you.
CAP COM And Ken I got a few items for you when you're

ready to work them in. I got a mapping camera photo pad, a
flight plan update and update to your rational loads in the
G&C checklist whenever you can get a break freom eating there.

CASPER Okay. I'm just getting a good start on
that and I'1ll copy those as we go along here. Give me a
couple of minutes to get some things going.

CASPER Okay, Hank. I'm ready to copy.

CAPCOM Okay. We'll start with the flight plan
changes and the first one's at 123:26.

CASPER Ok ay .

CASPER And, incidentally, Ken, have you got the

urine dump charges on the last back side.

CASPER That's affirmative.

CAPCOM Okay. At 123:26, we're going to delete
the maneuver to biostatic radar attitude, we're going to
delete the biostatic as we told you earlier. Top of the next
column there about 123:32, delete all that before you can
configure the S-band, following that delete the - - or VHF
following that, delete the S-band, delete the P20 following
that. Infact, delete everything in that column. And delete
the biostatic radar over to the right hand side of the bottom.

CASPER Ok ay .

CAPCOM Okay.
in there this 40 degrees South of Leake.
South - -

Now back at 123:26, we want to add
A P20 Option 5 40 degree

END OF TAPE
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CAPCOM Thing in that column. And release the
biostatiec radar over to the tight hand side of the box.

CASPER Okay.

CAPCOM Okay, now back at 123:26 we want to add in

there this 40 degree south oblique P20 option 5. 40

degree south of oblique. Photo attitude (123:31) the NOUN 78
is plus 270 00 plus 087 75, plus 180 00. NOUN 79, plus 000 50
attitude 182 000 underlined slash 080, 000. Set high gain,
pitch 10 yvaw 350 for A0S acquisition.

CASPER Okay Hank, I copy 40 degrees south of
like., You're replacing the biostatic radar. P20 option 5 at
123:31, NOUN 78 plus 270 plus 87.75 plus 180. NOUN 79 is .50.
Give me an atitude of 182 080 and 000 and pitch 10 and yaw 350
for acquisition.

CAPCOM That's good readback and on the next page,
you can delete the biostatic radars in both columns and at 124
take it back, let's go back to the previous page. Lost some-
thing there 123 31. We want to add at 123 31.

CASPER Okay.

CAPCOM Image motion on. Mapping camera on T start.
And image motion barber pole plus 3 and then on.

CASPER Okay, you have the T start time?

CAPCOM We'll get that up to you in a Pad. That's
still a long ways away.

CASPER Ok ay .

CAPCOM Then over at 124 32 we want mapping camera
off at T stop.

CASPER What -- wait a minute, say the time again.

CAPCOM 124 32, On the next page.

CASPER Okay. I got it.

CAPCOM Mapping camera off. T stop, wait 30 seconds,
mapping camera to standby. And image motion off,.

CASPER Ok ay .

CAPCOM And could you give us auto on high gain?

CASPER You've got it.

CAPCOM Okay and the last change is at 125 06, the
following page. Delete the P52, By 125 06 there.

CASPER Got 1it. That sure is a super little plat-
form isn't it?

CAP COM Boy it's a beauty. Okay, I have a mapping
camera photo pad. This pad goes at 121 35 approximately.

CASPER Ok ay.

CAPCOM Okay T start is 121 32 18, T stop 122 32 08.

CASPER Okay 121 32 18, 122 32 08.

CAP CGCM And the last item I have for you is a change
to vyour erasable load from the DMC --

CASPER Just a second Hank, let me write those down.

Okay, I got a pad for the erasables. Alright let me find that.
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CASPER I just wanted to write T stop times down
before I got away from it.

CAPCOM Okay this is in your G&C checklist on page
9-4.

CASPER Okay, I'm going after it. 1I've got it.

CAP COM Alrighty, in column A OID 05, change 03773
to read 03521.

CASPER I missed that Hank.

CAPCOM Ok ay .

CASPER I guess I'm going to have to do one thing
and the other. I can't talk and eat at the same time.

CAPCOM Okay, whenever you're ready we'll -- if you
don't want to do it now, just holler.

CASPER Ok ay, let me finish this eat period.

CAP COM Okay.

CASPER I got -~ I got carried away with trying to
get ahead. Hey Hank if you got time while I can listen and --
how about telling me if there's -- if you got any words on the
general EVA plan for the surface and guys are doing.

CAPCOM Okay, the guys are outside now on the surface,

they got the Rover deployed and they're checking it out and

they're going to try to do the nominal number 1 EVA plan. It's
not as far as we can predict in the future right now is through
doing the 2Znd EVA tomorrow. We don't know how consumables are

going to hold out for the —-- for this thing. We're going to
have to take a look at it whether there's a possibility of a
3rd one or not. Right now, I'm not so sure.

CASPER There still is some chance. Huh?

CAPCOM Well it doesn't look too bright but they're
looking at it.

CASPER Have they got the ALSEP out yet or is --
does that come after the Rover?

CAPCOM That comes after the Rover.

END OF TAFE




APOLLO 16 MISSION COMMENTARY 4/21/72 CST 11:51 GET 120:09

CAPCOM Casper, Houston. This is a reminder.
About time for us to open the Alpha Particle X-Ray cover.
CASPER Okay. I'll - Thank you, sir. Alpha

cover Open to Mark, and it's grey.

END OF TAPE
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CASPER Okay, Hank, I'm ready to copy your
original updates.

CAPCOM Say again, Casper.

CASPER I'm ready to copy the originals.

CAP COM Okay, in column A there, column Alpha,
OID 05.

CASPER This is on 9-4%,

CAP CCOM That's affirmative.

CASPER Okay.

CAPCOM The o0ld data should read 03 773, the new
data there should 035 21.

CASPER 03521.

CAP COM That's affirmative. Column A again
0ID07 reads now 76747, new data 76274.

CASPER Okay, now reads 76274,

CAPCOM Roger. Column Bravo OIDO4 now reads
13353, new data 13347.

CASPER B13347.

CAPCOM Column Bravo OID 05 o0l1d data 00041, new
data 65620.

CASPER Okay, new data 65620. Thats column Bravo
05.

CAP COM That's correct Ken, and that's all of

that. I hate to go back but along about 12506 when we
deleted that P52, we should have deleted the 2 that went
right ahead of it.

CASPER Okay, let me come back to that in just a
second. I'm passing over Moutler now and if you remember
we talked about that funny bright ray pattern, how it seemed
to have a funny shape that it took off in one direction and
then it made a straight line in the other. Well there's
a textural difference in the ground that's underneath that
bright material. It's a - it looks 1like it's a - it's more
like highlands kind of overlay that's on top of regular
mare material, and it does, in fact, go along those - that
line of demarcation that we see that seems to overlay the
the - the mare type and it's - it doesn't go very far to
the south and it doesn't go very far to the west. It's right
along that line where you see it and then there's a little
rakal, a little cluster of craters and ridges that goes
along with the line that goes between Moutler and that
bright ray crater with an excluded zone to the south of
him, or actually southeast. I just remembered that question
but I just wanted to pop that in. There's also a crater
directly south of Theophilus that has a dark halo around
it and maybe we'll get a better look at it later. He's
about one crater diameter south of Theophilus and it's about
the size of a little crater in the northern end of Theophilus.
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CASPER And when I say dark, it's really just
sort of a little darker brown than the rest o¢f the material.
And it's in the middle of an area that's kinda wrinkled.
There's another little crater just to the north and east
of that that has 3 - a cluster of 3 craters around the in
northern rim and he too has a dark haloc and his dark halo is
about 1-1/2 crater diameters and the larger one to the south
is about 1-1/2 crater diameters. Okay, let's go back in -
vou said something about working on the P52 and I deleted
that and I should have deleted the POO that went with it.

CAPCOM That's affirm. We didn't catch that
until after we called it up. It's the 12506 there, we
deleted the P52 and we should also delete the P00, just
keep the place marked yes.

CASPER Okay, that's deleted. Alright, and I'm
going to try to a get ahack on the landing site as we come
across 1it.

CAPCOM Roger and -

CASPER Were you able to copy reasonably of
VOX.

CAP COM Yes sir, maybe 5 by 5.

CASPER Okay. I wasn't sure how much it might
be clipping on va. I've got the camera ready for our

pictures of Alphonsus and it appears to me I ought to be
able to catch Alphonsus and the Davy Crater Chain at the
same time. The ought to both be in the Sun this time.

CAPCOM Hey, that's real good, Ken.

CASPER Okay, we're steaming along here and I
just passed Kant and I tell you, these things aren't nearly
as dramatic as they were down in that little pass. When you
came over the Kant Platole down low it really looked like
the ground was coming up and I'm crossing the Crater Descarte
and that bright area and again the surface of that bright
area doesn't look nearly as distinct as it did in the low
sun. I have the landing site in the binoculars now. I can
look down in a South Ray and it really is a jumbled thing.

I can see one bright layer, then a dark layer, then a bright
layer, and a dark layer on the south - or on the west side
and on the south it looks like some of the same and I can't
see the shadows very well to the north. I'm looking over

at the - now let's see here — I'm over around the - I've

got Double Spot in my binoculars and let me see 1f I can see
anything in that area.

CAPCOM Can you see the LM?

CASPER Well, I was hoping I could say yes, but
I don't think T do. Let us go back here and - it looks
there is one little ridge line that goes around the - I

mean that first crater that they come up to - it's Flagg or
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CASPER Spook, I'm upside down and I'm thinking
that way too. I've got the single craters and those
terraces that we talked about that were over in Stone Mountain
don't stand out very well from here. Looks to me like you
got a lot of the same lineations that we've seen in the
other places, looks like some slumping further around than
where they are going to be going up. I don't think they'll
be able to recognize terraces as such.

CAPCOM Roger.

CASPER The - the north west - I mean northeast
correction side of that extension of Stone Mountain has a -
what I would have called slumping in it were on the inside
of the crater.

END OF TAPE
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CAP COM Okay, Ken, you've got about a couple of
minutes to go before the terminator photos.
CASPER Okay, I'm getting set up now. Trying

to get myself oriented to the best window. I'll tell you,
I know it's not supposed to make any difference if you're
going backwards or not, but it sure does.

CAPCOM Roger.

CASPER Okay. There's Albategnius, and he's
got a nice scaly floor and a whole bunch of the - like a
concentric ring, but I can't - Yeah, by golly, there's a
concentric ring in that thing just like there is in the
Mares. And, it goes most of the way around. In some places,
it's overlain with the - like the Crater Kline hides it.

CASPER Ok ay. The floor of Alphonsus is still
quite shadowed.

CAPCOM Okay, Ken. And we're coming up on the
(garble). We may lose comm for a second.

CASPER Okay.

CASPER Hank, are you still there?

CAP COM That's affirmative.

CASPER Okay. Looking at Alphonsus, I'd say
that there's a — You can see this obvious little band that

we talked about that runs north and south through there, and
that's an entirely different texture than what you see in the
material on either side of it. But it is the same on either
side. Looking from north to south, I don't see anything that
I can really call a good - that says there's any topographic
relief going from south to north. There's no demarkation that's
evident that's different at all. Although there is some

of this material that's in the south that runs towards the
crater's center that does indeed look like it might be taper-
ing down and thinning out. I'll come back to that in just a
minute. Let me pick up Davy.

CASPER Well, I tell you, we aren't going to
get Davy on this pass either.

CAPCOM Still in the shadows?

CASPER Sure is. You can just see the shadows
run - oh, gosh, I'd say a quarter of a crater diameter the
size of Timaeus out. And it goes to just about where Davy
G is obvious. I think I've got Davy G, but that's not - it's

not obvious that I can. And the rest of it just disappears.
Even the central peak in Alpetragius doesn't show.

CAP COM I wouldn't have expected that one.

CASPER No. No, neither would I. Well, another
day.

CASPER And, Henry, the frame number on

magazine SS is now 25.
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CAP COM Roger. Copy 25.
CASPER Qkay, I get a canister change.

END OF TAPE
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CAPCOM Casper, Houston. The note in your flight
plan about not starting at 121:05 is still good.
CASPER Okay, Henry. Thank you sir.

END OF TAPE
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CAPCOM Casper, Houston. Forgot to ask you, did you see anything on that
last back side pass that's worthy of any comment at all?
CASPER No sir, I did not. I ... let me get my head out.of the cockpit.

CAPCOM Roger.

END OF TAPE
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CAPCOM Casper, Houston. We're about 2 minutes from LOS and everything's
looking good. If you don't have anything else, we'll see you on the other side.

CASPER Okay, Hank, and I'm all set up to take the Gum Nebula and I've
checked the star 'patterns and they all work out just fine, so I'll see you at
AOS.

CAPCOM Good show.

END OF TAPE
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CAPCOM Casper, lets have WIDE on high gain.

END OF TAPE
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CAPCOM Casper, Houston. Bring up the high gain according to the flight
plan.

CAPCOM Casper, Houston.

CASPER Hello, there.

CAPCOM Oh, how's things going?

CASPER I been trying, Hank. I +ee know that acquisition wasn't as smooth
as I had thought it might be +e¢ I tried to get :}Bu 1o use a manual to tweak 1t up
a little bit and that didn't seem to help much, maybe I'm not hej:ping at all, maybe
I'm hurting. I saw one thing that was ... 1t was new about the zodiacal light world,
they don't realize that, that stuff is actuglly reassonsbly bright. But you get your-
gelf well dark adapted, them you sit out there long enought to recognize it., 3But

almost immediately after, oh, I'd say within .- certainly within 5 minutes ...

END OF TAPE
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CASPER Oh, I'd say within - - certainly within 5
minutes and maybe a little sooner after LOS. There was enough
zodiacal layer solar corona whichever is the proper technical
name that you could see a distinct horizon and it got just
more distinct there right up till sunrise. Never did see any
providence or anything like that, thought maybe we would but
I guess those are to small a sc¢ale. But just prior to sunrise
vou see a lot of long streaks and that's - - when T say just prior
that's like just a few seconds before sunrise. All of a sudden
you get these very promanent rays coming out and then the sun's
right there. You don't want to be looking at that.

CAFPCOM Roger. Copy.

CASPER It is right pretty to watch that stuff at
night.

CAPCOM Sounds like a real pretty sight. INCO says
that they find you in narrow when you're trying to bring the
high gain up and it's - - you'll have a little better luck
with wide.

CASPER Okay. You're right. I look down that

the flight plan and saw react and narrow. And then I went back
to manual. I may have had it in there all along. Thank vou.

CAPCOM Ken, I got a the biocal 1ight mapping camera
photo pad for you and TEI 32 block data.

CASPER Okay. ©Stand by and let me get my books.

CAP COM You want to start with the photo pad, there's
a biocal light you copy at 123:12.

CASPER Okay. I've got that and Alpha that kinda (garble)
back along about - - back along about King was the first chance

I had to get all squared away again from bay low light level
stuff. So I did get a chance to look as much back there as

I hoped but back around King pretty interesting stuff again,
looking at a crater and some of the beds and things that are

in it. Pair of beds and I'm convinced now that we're not seeing beds
at all. Through the binocculars it looks like those things

are dark material and light material and slumped together and

why they form shalves like that I don't have any idea. But you
can't trace them through, if they are stratographic then they

are indeed of - - not only if you had horizontally strato-

graphy you had a great deal of vertical fractures that cause
these things to slide in different proportions, cause there's

no continuous horizontal strata. And you don't realize that till
you look at it in detail. Okay. I got my update book out and

I got my flight plan here so you can take the photo pad first

if you like.

CAPCOM Ok ay. The first one is a - - the zodiacal
light at 123:12. T-start is 123 - -

CASPER I've got it.

CAP COM - - 09 38.

CASPER Okay. 123 09 38.
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CAP COM Ok ay,

the one next comes in 123:32., There's

not a block there for that one because we added that in. But

T-start for the mapping caera is 123 31 12.

CASPER
I'm writing that in.
again please.

Ok ay,

T-stop is 124 31 02.
and I - I just 3112 for the start time,

I don't have a pad and T-stop, tell me

CAPCOM T-stop 124 31 02.

CASPER Ok ay.

CAPCOM And the next mapping camera pad is at 125:30.

CASPER 125:30 Okay.

CAP COM T-start is 125 30 05. T-stop 126 29 55,

CASPER T 125 30 05, 126 29 55,

CAP COM Good. Readback.

CASPER Okay, let me mark that (garble) before you
give me any more.

CASPER Okay. Go ahead

CAP COM You ready for the TEI 32 block?

CASPER Yes sir.

CAPCOM Okay. TEI 32, G&N V&S 38709 plus 072 plus

133 137 12 0788 981 plus
110 015. Set stars same
minus 161.32 and landing
CASPER Ok ay.
133 137 12 0788 plus 292
Set stars same as cert 2
is the landing REFFSMAT.
CAPCOM Go od
CASPER Hank,

292 20 plus 06997 minus 01 202 181
as CCRT 2 jets 17 seconds. Lamda
site REFFSMAT.

TEI 32, FPS G&N 38709 plus 072 plus
20 plus 06997 minus 01 202 181 110 015.
jets 17 seconds lamda -16132 and this

read back Ken,
can you give me any coordinates on the

LM last estimated position.

CAPCOM
earth shine photos?
CASPER No sir.
and we'd decide to close
CAP COM Okay.

END OF TAPE
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I tried to get them in last night
up shop before I could get them in.
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CASPER No sir, I —- I tried to get them in last
night and we decided to close up shop before I could get them in.

CAP COM Okay.

CASPER And I tell you it's going down -- it was

much more dramatic the first night than it was last night and
it's not as dramatiec tonight on the night side passes, so if
you can find a place to put it, that is one thing I'd 1like to
get the sooner the better.

CAP COM Okay, FAO advises that if you didn't take
any earth shines, that magazine x-ray x~ray is -- which you're --
I think already have on the night comm is good for the sadonical
light rather than changing the (garble) and on this next round --

CASPER Yes sir, I plan to do that.

CAPCOM Next rev you can —-- 1f you want to take some
earth shine they suggest window 4 and take away.

CASPER Window 4. Okay, I guess I'1ll have to check
the attitude. Do they -- if I take the sadonical light on an
X-ray X-ray do they have a recommended magazine?

CAP COM Standby. Okay Ken we have a film story for
you, if you chose to do the earth shine use mag xx and window
4 and the target should be about -- you should see it about 122
42, I1f you don't do the earth shine, you can go ahead and use
XX for the diacal. If you do the earth shine of course, with
the XX, vyou need the YY per the flight plan for the diacal.

CASPER Okay, I don't think it would be prudent

for me to try and get the earth shine and the sadiacal light
on the same rev.
CAP COM Okay, copy. And the surgeon is still anxious
for vou sometime to find a place to change out the sensors.
CASPER Rog. I understand that. Do you need them
all changed Hank or can you send me the one so I don't have to
waste time on all that stuff. You got to break out each one of
those little things by itself and keep track of it and then --
it takes a good 20 minutes if you change out the whole sensors.
CAPCOM Standby one. Ken the surgeon says he can't
tell which -- which one of the sensors is bad, so before we
take off and do them all, why don't you try pressing down on
them and then let him watch his data and maybe we can find which

one's the bad one. Press them one at a time.
CASPER Okay. Let me -—- Okay, I'1l1l start on the
the ground. I'm pressing the ground now.
CAP COM Okay, that didn't do it.
CASPER Okay, I'"1ll go to the external.
CAP COM That seemed to make it worse Ken.
CASPER That's making it worse.
CAPCOM Yeah, that's probably the culprit, but let's

try the 3rd one while you're at it.
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CASPER - Well, maybe that's my problem then. Okay.

CAP COM That makes a trace a lot better Ken. I
imagine it's the 3rd one then.

CASPER Okay, I'll try to change those 2 out.

CAP COM Okay .

CASPER I'11 tell you that little sun angle change

ole North and South Ray really stand out now. You couldn't
miss those for anything.

CAPCOM And Ken for your information John and Charlie
are almost through getting the ALSEP out.

CASPER Okay, sounds good. Like an EVA should.

CAPCOM This is fabulous.

CASPER I know that's a bad one but you know that's
about all I can do for you today. That's probably safer than
having you tell me jokes. Okay with the binocs on the area now,
I'm looking down into North Ray crater and South Ray and the
interior structures of those 2 don't look quite the same. There's
alot more light dark material in the South Ray, but that may be
caused by the fact that its just -- it really has been a fresher
appearing crater all around. The area's -- trying to see if I
can see any shadows or anything —-- there's a bright spot down
there but I think that's just a double spot itself. I don't
see anything with the binoes that T can say I —-- say I can't
stabilize them quite that well. Coming down the traverse route
from where they're going across survey ridge, I don't think
survey's going to be easy to spot and when you get down —-- there
is one definite terrace -- looks like the -- looks like Stone
Mcuntain is formed with 1 2 3 terraces but they're much larger
than the kind of things we were drawing on the map. The rest
of that is very fine subtle lineations. The area around North
Ray, particularly up along the area that they were going on the
EVA -- I can see it now and it almost looks like that little
pile of material that runs up to the south of there track and
I'11 give you some coordinates on that. I'm looking at my chart,
oh let's see, 9 Charlie, yeah let's loock at chart -~ 9 Charlie
and there's a -- this is pretty lousey picture but if you'll
remember at a point about CY by 79, if vyou'll draw a line there
and then draw a line down to about CU at 81

END OF TAPE
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CASPER 79 if you'll draw a line there and then
draw a line down to about CU at 81, that represents a ridge
which shows up in the photograph and looking down on that
vertically, that looks like sort of a flow of material than
runs up over the lip of North Ray and down into it. And it
shows some craters on it but it almost looks like a flow that
runs up and down into North Ray rather than being some of the
other kinds of things we've talked about. And I didn't have
much time, I'1l1l try to concentrate on that on the next rev.

CAPCOM Roger, good show Ken. Ken do you want the
LM coordinates at lat long or do you want the coordinates on 9
Charlie.

CASPER Oh, I'd like to have in 9 Charlie kind of
coordinates, that's about the only thing I have to reference to.

CAPCOM That's what I figured.

CASPER Let me see here if I can get -- get one last
chance on -- on our old friend that Davey and see if maybe he has

decided to show his face this time. Don't let me forget the
mapping camera, it comes about the same time.

CAPCOM CASPER could you give us auto on high gain.

CASPER Yes sir, you have auto. I'11l tell you Hank,
I think that the terminator has got hung up here on a high
mountain or something. It just doesn't look like it's moving
as much as it is everywhere else on the Moon.

CAPCOM Roger, is Davey still in the dark?

CASPER Well, I'm not to it yet but he sure -- I
don't see anything beyond it. Yeah well Alfonses and Archytas
show up nicely and here comes the crater chain by golly. Yep,
much to my amazement, the peak in (garble) still is in daylight.
Ch, I see whats happened now, there's a -- there's a little hill
that's shielding -—- I see where Davey crater chain is now and
it's right in the middle of a bid long shadow that's being cast
out there and it's shielding that whole area cuz Davey -- and
Davey Y show up nicely and Davey G is easy to see but the chain
itself, T can just make out and I'1ll take a picture -- well let's
see that's acute angle, I don't know if I can get enough to
show you but -- they sure must not have much of a 1lip on them
if they don't show but that -- by the time we see them, they
may be in a fairly high sun.

CAPCOM Roger, copy Ken,

CASPER I'm taking the stretch this time anyhow
because it'll show all the area around Davey and there are some
craters in there and an awful lot of them that have absolutely
no rims, which seems to me it looks entirely different than

what you see in —-- what you think of, at least things are all
very subdued -- they just drop in. You see glows in the low
sun you see -- you see the far lip before you see the near lip

of the crater. Although there are a few that have raised rims
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CASPER and they kind of are the exception here
instead of the rule, whereas most low sun angle places we see
are -- I'1ll take a shot down just a little bit to the South

there and there the average is red craters and very few rimless
ones.

CAPCOM Roger Ken and your about 20 seconds from
T stop on the mapping camera.

CASPER Okay, going to it. Thank you.
Okay and the mapping camera is off, I'11l wait 30 seconds. Man
Hank this system is really good. I don't have to give a second
thought to -- to what's going on and just by not having to watch
that clock, it just frees your hands to go do everything that
you want to do. It really -- on the back side I get all bent
out of shape with myself cuz I get behind -- I start -- you just

don't have a chance to do anything except those items which are
timeline ABC and do them in exactly the sequence that they give
you.

CAPCOM Roger. The only hitch to this dis that I
get interested in what you're saying and I might forget.

CASPER Well, just remember, they go in your card.
The back side goes on mine.

CAPCOM Actually though, I've got a bunch of guys
backing me up.

CASPER Well I tell you this place is so fascinating
that you just don't dare let anything go by. It's -- you know

I think you could stay here a life time and never see it all.
I guess that --

END OF TAPE
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CASPER Don't dare let anything go by. 1It's - - you
know I think you could stay here a life time and never see it
all. 1 guess that's kinda a silly statement because that's

true in almost anywhere you go. It sure is dramatic. At first
glance particularly the back side looks like an old gypsen

plant. It just looks like someone poured stuff all over it and
just made it - - just trying to hide it, cameflage things. The
more you look at it then you start to pick out several differences.
Unfortunately I'm not smart enough to know what those things

mean but I'm sure we got some folks down there that certainly

do and maybe if we get enough data why they can piece together.

CAP COM Are you going to stand by now with the mapping
camera Ken.

CASPER Ah, ves sir, I went to stand by and I took
the image motion off.

CAPCOM Ok ay . Thank you.

CASPER Thank you, I forgot to tell you about it.

Ah, let me give you a reading of magazine SS before I forget
it. I'm now at 35.

CAP COM Roger. 35.

CASPER And I guess we can sorta say we have filled the
baby square. I don't think we ought to keep trying that. Get a
chance while we will but I'm not going to keep
trying after.

CASPER And as a back light I'11l keep on magazine XX.

CAP COM Roger. XX

CASPER (garble)

CAPCOM Say again Ken.

CASPER I'm sorry I was playing my tape recorder
back to myself.

CAP COM Ken are you free right now?

CASPER Say again Hank.

CAPCOM Rog. Are you free right now, are you doing
something?

CASPER I'm sitting up the camera for the zodiacal
light. What did you need?

CAPCOM Okay. I was just thinking in case we loose
comm there is one little change - - after we get LOS where you
have to configure the DSC, since we've added in this mapping
camera pass oblique. We want to get high bit rate instead of low
bit rate.

CASPER Okay. Let me write that down. TFigure and
then says low, you want me to go high. Okay, and if you remind
of that just before LOS.

CAP COM I intend to and in regard to your comments

about King were there any other things on the back side that
you had of interest,
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CASPER 1 found a couple of items back - - mostly to
the — — I think almost all of the things I had a chance to look
at this time were to the - - to the West of King. Between there
and about A0S I have a chance to look at the swirls, the look at
King and a crater where I first felt like I found - - my first
comment was that if there's ever a crater on the Moon that's got
stratigraphy exposed that's got to be it. And I hope that's
wrong because there wasn't any where I was looking. And I took
a picture of that one. And there was another little bright ray
guy - - a 1littl e splashed out crater that looks like so many
bright ray ones except that it seems like he's built up on
a mound. Got this nice mound with real bright crater in the
center of it and all the bright ray material is splashed around
it. That too was - - that was about South of Flemming I think,
somewhere in that neighborhood.

CAP COM Okay. We'll see if we can locate it.

END OF TAPE




APOLLO 16 MISSION COMMENTARY 4/21/72 CST 14:27 GET 122:45 CM-69/1

CASPER Hey, Hank.

CAPCOM Go ahead.

CASPER Could you tell me - confirm how many
frames are on Magazine XX? 1Is that 70 - total?

CAPCOM Stand by.

CAP COM Ken, there should be 48 total frames on
the mag, and we show you with 42 remaining.

CASPER Be 8 total. Now, okay.

CASPER Okay, so I can take 8 frames on this
thing and still have plenty for the zodiacal light.

CAP COM That's correct, Ken,

CASPER Okay, there's one. This stuff isn't -

just isn't as bright as it was even yesterday. The first
night it was really something. There's number 2. Number 2
was not a part of a strip, but rather an interesting (garble)

that runs through a crater; and I'm coming up on - T believe
this is Grimaldi.
CAPCOM Roger. We show you north of Grimaldi.
CASPER I'd swear I1'd recognize that double
crater feature. Let's see -
CAPCOM (Garble)
CASPER You're right. I'm west. It's Riccioli.
CAPCOM Can you see Riccioli three. That
looks like on the map a double - a double-ring crater.
CASPER Yes, sir. Yes, sir. That's the one
I thought was north of Grimaldi, and that's what I'm
looking at here. Okay, this is the area where - 1 don't
know if I can get a photo of the things aw last night
that were really interesting. They had some - It's not as

bright. I'm not sure I can see it all. Yeah, there 1t is.
I don't know if this is going to — Okay, my third 1 here -

END OF TAFE
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CASPER Okay, my third one here in this sequence
was taken of the crossed (garble) and as 1 commented before
when vou look out in the dark you get a very dramatic
terminator just like you do from the Earth shines like you
do from the upshine and there's a place - oh I'll try to get
a picture of this because it shows - there's this bright
blank on the horizon which is obviously a big mountain chain
and I would - it sticks up quite a number of degrees above
the horizon. Okay and I guess that's all I'm gonna try to
take in this sequence and I'11l get back to the. Now I'll take
one up to the north here, there's some more interesting things
and we'll still be safe. Okay, okay, now I'm on frame 13 so
that was frames whatever we had before up through 13 and I'm
going back now to the zodiacal light configuration.

CASPER Sure do get some interesting sensations
when you try to float around in a dark cockpit here and you
run into a camera or something and you try to figure ocut
what it was that just tapped you on the back.

CAP COM (Laughter). Roger.

CASPER Okay, we're in configuration for zodiacal
light. And you want me to do that at 123 05 on time. Is
that correct?

CAPCOM Ken, I guess you just don't start earlier
than that.

CASPER I'm talking about the DSE now.

CAPCOM Casper, Houston, configure the DSE at
123 06.

CASPER 123 06. OCkay.

CAP COM I guess you can do that and then start
the zodiacal light any time after that.

CASPER The zodiacal light has to start on
this pad time I think.

CAP COM You're correct.

CASPER Hey Hank, if you run into Puddy around

there somewhere you might tell him that - ask him to tell
Stoner and Temple that all those hours they put in configuring
the CMS so that it would have the right stowage and all the
little goodies would be in place has certainly paid off. Now
I can run around - I reach for things and get it all down
without feeling like I'm pressed for time, and it's thanks to
their keeping that thing in flight the configuration.

CAP COM Okay, I'1ll relay that Ken.

CAP COM Casper, Houston, you're looking good at
LOS and we've got about a minute to go, don't forget your
DSE.

CASPER Okay, thank you very much. See you in
about 40.
CAPCOM roger.

END OF TAPE
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CAP COM Casper, Houston.

CASPER Hello, there.

CAPCOM Hello. How'd it go on that rev?

CASPER Well, that's right interesting. On
the zodiacal l1ight, I got it done and took the last frame
just as the Sun - I took the frame and it said stop the
tape and the Sun came up. So I guess that all worked out
pretty good. In the process, I missed the settings for a

quarter of a second and possibly one of them for a half,
because when I turned the filter, it came off. And I
figured there wasn't any sense in taking it with the filter
in other than its 90 degree position. But the rest of

the stuff managed to get done on time. And we rolled out
at 31:09 and turned the mapping camera on at 31:09, So

vou missed about 6 seconds.

CAPCOM Roger. Copy.
CASPER I guess it was — Maybe I made it. It
was right close - Yeah, 31:12 is when you wanted it.
That was a tight maneuver.
CAPCOM Ken, do you have your man Charlie handy?
CASPER Okay, Hank. Go ahead.
CAPCOM Okay. Our best guess for the LM is at

coordinates 80 and Charlie Alpha .7. That's about 200 meters
northwest c¢f Double Spot.

CASPER Okay. That's 80 and Charlie Alpha .7.

CAPCOM That's affirmative.

CASPER Okay, we'll go take a look.

CAPCOM And I do have one other Flight Plan
change for you. That occurs at 126:44.

CASPER Okay, go ahead.

CAPCOM Okay. You know, we told you earlier we

didn't want to risk playing around with that Mass Spec Boon,
so we want to delete the Mass Spec Retract to 8.4 feet.
CASPER Okay. That's deleted.
CAP COM And at 12829, since we've didn't pull it
back, we don't need to deploy it again. We can delete
the Mass Spec Deploy.

CASPER Hank, are you still there?

CAP COM Roger. Did you copy that last?

CASPER No. You just stopped talking, it sounded
like.

CAP COM Oh, okay.

CASPER I copied delete the Bocom retraction.

CAP COM Okay. At 128:29, delete Mass Spec Deploy.

CASPER Okay. That's cause it's already out.

CAP COM That's affirmative.
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CAPCOM Ken, your bio-med letter looks good,
now; and I guess that's about all I've got for you at AOS.
Did you see anything on this last backside that's worthy of
commen t?

CASPER " Oh, yeah, around Mendlestam I was
looking at some interesting flow features. And again,

I'm using the term flow feature to mean that's the kind
of appearance it has, not that that's what it is. And
right at A0S - Oh, maybe 3 minutes after AOS - I mean
LOoS -

END OF TAPE
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CASPER Hank, right now I'm looking at some little
cross Smitty. And I'm looking at some features that upon one
of the subdued filled craters that we see on the northern edge.
I - - it's out on a -~ - outta where I can reach it now, what I
was looking at was a crater that all subdued typical of those
features in Smitty and they have an outter ring and I think
probably the crater I was looking at is the one that's a

about - -

CAPCOM That auto on the high gain Casper, when you
get a chance.

CASPER Okay. You'wve got auto. I guess the one

I was looking at is the one that's on the map about 85 degrees

- — no make that about 84 degrees East and about 2 degrees South,
there's a large one there. Then on the North, east side of

it, there's little bright ray craters that I first caught my

eye on. Then there's an artuic pattern that goes with it that
concetric¢ to this large crater. And this bright crater is right
at the head of it. This concetric material is very light color
and it it were in a straight line you'd say it was ray

material., It's possible it doesn't look like a raised rim like
the other rims on the concentric crater on the big basen. However,
it looks like this little bright ray crater is right at the head
of it and it's the bright ray crater that appears to be domed

up and just a slight rise then there's a bright crater on top

of it. And then what looks 1like this other ring which is
concentric to the big crater. We ought to have that on pan stuff
so I won't have to worry about it. Cause it's almost directly
into the ground track.

CAPCOM Roger. Can you see Maple from there?

CASPER Not now, I probably could have then.

CAP COM How far to either side East of the ground
dite do you think you can adequately see?

CASPER Not very far. These windoww really - - you're
really restricted. Let me see if I can give you a gouge here.

CAP COM I was just curious. We're going to be coming

by Laparouse and Capuanus shortly and was wondering if you could
get a look at their central features.

CASPER Yeah, I know vou can't see - - no I'm almost
positive you can't see that far.

CASPER We'll flying what North of - - South of
Black now right? So that means my window #3 is straight down.

CAP COM That's affirmative.

CASPER Okay. 1I've got old Laparouse and Ansgarius.
Well wait a minute, maybe not. Okay, I can see Loparouse, I
missed him. I got out here a little bit to late. I should be
looking into - I was always getting confused here. Must be getting

close to the subsolar point.It's terrain features are really hard to
distinguish. I do see Captain and (garble) and the central
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CASPER feature (garble) is more obvious than the one
in Captain from the sun angle.

CAP COM You just passed the subsolar point Ken. About
3 or 4 minutes ago.

CASPER Yeah, it's a — - pretty hard to see things
although I guess I'm equally impressed how much you can see of - -
in - - apparently see a lot more than these photographs have
shown us.

CAPCOM They're all with a McClearn phase now,

CASPER Yeah, I have trouble with them up here just
like T did in school.

CASPER Okay, I'm looking at the central features
in Langrenus and you can see blocks with the telescope here. There's
actually some fairly large ones on the - - on the western slopes

of the Eastern part of the horse shoe. And there appear to be
awful lot of them in the little band that appears to be out - -

END OF TAPE
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CASPER And there appear to be an awful lot of
them in the little velouvium band that appears to be out to the
South. And I'm trying to look at some of those dark patches
that are in the Southern walls. They look like flat dark blocks
of material that are in, along the terrace material and I really
can't make out a great deal. Terraces in this area are extremely
wide and fairly steep and the walls here look relatively steep
compared to the other walls around the Moon. This is really a
nice attitude for viewing things. I can see natavious as stacks
up great big central peak -- I think that's natavious because
natavious B is down there. Okay, I'm looking at SCA and SCA A
and there around the -- the elongate of the 2, there doesn't
appear to be anything that you can pick up with the binocu