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INTRODUCTION

This is the transcription of the technical air~to-ground (TAG)
voice communications of the Apollo 12 mission. The primary communi-
cations net (GOSS net 1) wiil be in continuous operation for the duration
of the mission. An alternate communications net (GOSS net 2) may be

activated when a separate comnunications link with the lunar module is
desired.

The tran:cript is divided into three columns—+time, speaker, and
text. The time column consists of four two-digit pairs for days, hours,
minutes, and seconds (e.g., OL 22 L5 12). The speaker column indicates
the source of a transmission; the text column contains the verbatim
transcript of the communications.

The primary communications net (GOSS net 1) comprises the bulk of
the transcript. However, when GOSS net 2 is activated, the communications
on that net will be integrated with the GOSS net 1 communications. A
heavy dark line alongside the time column will indicate GOSS net 2
communications.

A series of three dots (...) is used to designate those portions of
the text that could not be transcribed because of garbling. A series
of three asterisks (¥**) is used to designate those portions of the text
that could not be transcribed because of c¢lipping caused by the VOX mode.
One dash (-) is used to indicate a speaker's pause or a self-interruption
snd subsequent completion of a thought. Two dashes (- -) are used to
Andicate an interruption by another speaker or the point at which a re-

. eording was abruptly terminated.

Speakers in the transcript may be identified as follows.

Spacecraft:
CDR Conmander Charles Conrad, Jr.
cMP Command module pilot Richard F. Gordon, Jr.
IMP Lunar module pilot Alan L. Bean
sc Unidentified erewmember
MS Multiple speakers




Mlssion Control Centers:
cc
Icc
F
8
Remote sites:
AB
cT
HORNET

Rl1, R2, etc.

Capsule communicator (CAP COMM)
Launch Control Center
Flight director

Surgeon

Airboss (Recovery aircraft)
Communications technician {(COMM TECH)
USS Hornet

Recovery helicopters

When the CDR and IMP are in the undocked lunar module or on the
lunar surface, their speaker designations will be suffixed by either ‘)
IM or EVA to indicate their status (e.g., CDR-EVA or IMP-IM). During
this mission, the command module was designated Yankee Clipper and

.the lunar module was called Intrepid.
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Tape 1/1
age 1

MILA (REV 1)

Lift-off. The clock's running.
I got a yaw program.

Roger. Clear the tower. I got a pitch and a
roll program, and this baby's really going.

Roger, Pete.

It's a lovely lift-off. TIt's not bad at all.
Roll's complete.

Roger, Pete.

MARK.

One Bravo.

Roger. We ... on that.

..+« Got your GDC.

Okay, we Just lost the platform, gang. I don't
know what happened here; we had everything in
the world drop out.

Roger.

I got three fuel cell lights, an ac bus light;
a fuel cell disconnect, ac bus overlcad 1 and 2,

main bus A and B out.

Apollo 12, Houston. Try SCE to auxiliary.
Over.

KCE to auxiliary - -

SCE, SCE to auxiliary.

MARK.

One Charlie.

One Charlie.

Apollo 12, Houston. Go for staging.

..+ we had some really big glitch, gang.
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Inboard engines.

Apollo 12, Houston. Try to reset your fuel
cells now.

Got a good S-II, gang.

Roger. We copy, Pete. You're looking good.
Okay. Now we'll straighten out our problems
here. I don't know what happened; I'm not sure
we didn't get hit by lightning.

Your thrust is locking good, Pete.

Okay. I have a good GDC, and Al has got the
fuel cells back on, and we'll be working on our

ac buses.

Right, Pete. Your fuel cells look goocd down
here.

Think we need to do a little more all-weather
testing.

Amen.

Did you notice the tower, gang, after we cleared?
It looked good.

Good show, Pete. You're in mode 2.
Roger. In mode 2. No swest.

Okay. We've got an ISS light on, and we have
a cycling 002 partial pressure high, which I

don't - bother me particularly, and we have

-reset all the fuel cells. We have all the buses

back on the line, and we'll just square up the
platform when we get into orbit.

Roger, Pete. That sounds good.

Hey, that's one of the better SIM's, believe
me.

We've had a couple of cardiac arrests down here,
too, Pete.

There wasn't any time for thait up here. We've
got a good clock running here, and correct me,
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I'm going to give you a mark at U plus 30.
I've lost my event timer., And - -

MARK.

4 plus 30.

Looks good, Pete.

Okay. We're all organized again, gang.

The only thing we've lost now is the ISS. That
number 1 ball is just drifting all over the
place, and w='ll have to catch it later.
Roger, Dick.

We'd like to have the G&C guys think about how
we're going to get that thing, because it's
Just drifting, Just floating.

Okay. We're thinking.

12, Houston. We won't be s=nding you an S-IVB
to COI call.

Okay, understand. And can you give us the good
words like let's get that DSKY - I mean the IMU
calmed down. It's rolling all over the place.

Okay, Pete. And if you do a mode 4, it'll be
on the backup.

Yes, no sweat. I got a good S5CS.

Okay. Good show.

I got a little vibration of some kind - She's
chugging along here, nminding her own business,

though.
Okay, Pete,.

Stand by for the gimbal motors, Houston at
06:00.

Roger, 12.

Apollo 12, Houston. Level sense arm, 8 plus
37; cutoff, 9 plus 11.

Okay. Here comes the gimbal motors.

3ot ik
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MARK.

S-IVB to orbit.

S-IVB to orbit.

Apollo 12, Houston. You're right smack dab on

the trajectory; your IU is doing & beautiful
Job.

Okay. We're £11 chuckling up here over the
lights. We all said there were so many on we
couldn't read themn.

12, Houston. Give us OMNI Delta.
Roger. Going to OMNI Delta.
Center engine.

Apolio 12, Houston. We can start getting that
platform squared away. Go IMU power, STANDBY,
and then back to ON, and we'll get her cazed
up L]

We'll wait until we get through staging here, I
think, Houston.

Okay. Soon as you can reach it; that's the way
to go.

Apollo 12, Houston. GO for staging.

Roger. We are GO for staging.

Okay. You want the IMP to turn off the G&N
power and then bring it back on, and you want
me to use my IMU cage switch, is that right?
Stand by on that, Pete.

Got a good S-IVB; nice smooth staging.

Roger, Pete. Your thrust looks good.

Okay. Give us some more words on the IMU now.
Stand by a minute, Pete. We're still talking.

Okay.

MARK.
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Mode L.

Roger. Mode L.

Well, I'll tell you cne thing. This is a first-
class ride, Houston.

Kind of a rough start.

Yes. I always like to start out behind the
eight-ball and get ahead.

12, Houston. Cutoff, 11 plus 35.

11 plus 35. Roger. Roger.

Shutdown. 11 plus 33, Houston.

Roger, Pete.

Apollo 12, Houston. Before you get down there
to work on that switch, try pulling on panel 5,

your IMU main A and main B breakers.

Okay. That did it. They're both out. Now
what do you want us to do?

Your S-IVB safe now. Stand by.
Okay .
You've got a GO orbit. You're locking good.

12, Houston. Your S-IVB is looking good. You
are configured for orbit.

Roger, Houston.

Roger, 12. Your orbit is 102.5 by 100.
VANGUARD (REV 1)

At least that didn't lose it.

Houston, be advised that I am resetting on the
stabilization and control system logic bus A
3 dash 4 Baker, which wvas out, for some reason.
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Roger, Pete. We copy. Also on your IMU main A
and B breakers, let's leave them cut for at
least 3 minutes.

Okay. And then what do you want us to do, reset
them and then come up with a P51 when we get in
the darkness?

That looks like the right plan, Pete. We are
still talking; we'll give you a final on it.

Okay. What do you all figure - I think we got
hit by lightning.

12, Houston. We are about 45 seconds from LOS;
we'll pick you up Canaries about 16,

Roger. Roger.

12, Houston. Can you go to P0O?
Roger. We'll go to POO.

Thank you.

We were going into PCO and POO. Now, can we
reset the breakers?

That's affirmative. Go ahead.
CANARY (REV 1)
Apollo 12, Houston through Canaries. How do

you read, babe?

Apollo 12, Houston through Canaries. How do
you read?

I read you loud and clear.
Roger. You are pretty garbled.
Okey. How's that?

Much better, Pete.

Alrighty. I've got a little note for you. I've
got a lot of ice on the outside of my number 1
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window. I think there was a fair amount of
water underneath the BPC that hasn't sublimated
yet.

Roger.

And we're working on the REG check, and we have
the TMU breakers back in, and we're looking at
a 000 on the IMU.

Roger.

Apollo 12, Houston. Over.

Go ahead.

Roger. We've looked at your REFSMMAT; it's
looking good, Pete. You can press with P51 and
2.

Okay .

Apollo 12, Houston.

Go ahead, Houston.

Roger. When you do your P51, you're going to
wipe out your REFSMMAT, If you'll go POO and
ACCEPT, ve've got U minutes left; we'd like to
get you a new uplink of your REFSMMAT.

Okay. There's POO and ACCEPT right there,
Okay, Pete. It's on its way.

Pete, your P52 should be in OPTION 1; just a
reminder.

P52 should be in OPTION 1. Roger. You're
going to give us a - the PAD REFSMMAT back,
is that right? '

That's affirmative, Pete.

12, Houston. The load's coming up now.

Okay. We're standing by. There's a helmet
over here.
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Houston, I may have screwed you up there.
I hit the RESET button.

No, 1t's okay, Pete. We're still going.
Okey-dokey.

Hey, Houston. The IMP is no longer a rookie,
and you can tell SIM SUP he gave him a heck
of a cne to break in on. We're still laughing.

Roger, Pete. We'll tell him. Pete, we're
about due to lose you; LOS here. AOS st
Carnarvon will be at 52:15, and we hope to
have some word for you by then on what the
plan is.

Okay. We got a - We'll try and have you a
good platform by then.

Computer's yours, 12.
12, Houston. The computer's yours.
Apollo 12, Houston. We'll see you at 52.

Roger. See you at 52, Houston.

CARNARVOX (REV 1)

Hello, Houston. Do you read Apollo 12 through
Carnazvon?

Hello, Stormy. We®-e reading ycu loud and
clear.

Roger. Read you the same. We Just finished

a P51 with a four balls 1 star angle difference.
Dick just did a P52 on stars 1b and 15 with
another star angle difference of 1. The
torquing angles were plus 00755, plus J09k1,
minus 00366; the time 52 plus 29; and things
are back to normal.
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Poger, Pete. We copy your data. Your torquing
angles: plus 00755, plus 00941, minus 00366
at 52:29.

That's affirmative. And we're getting on with
our TLI checks. )

Roger, Pete. Would you turn your tape recorder
off and set your bit rate at HIGH. We don't
have a command - computer at Carnarvon. So
you'll have to do it for us.

Okay. We just got a PROGRAM ALARM 20k30,
whatever that is.

Roger, Pete. We'll check it out. 12, Houston.
Can you give us a VERB 96, ENTER, to stop your
integration? And we'd like you to do an E-MOD
dunp. Give us a 3, 2, 1, mark when you do your
VERB Tk; and if we get it done now, we should
bhave an answer for you on your erasable memory
by the time you get to Guaymas.

Okay. VERB T4 coming at you. 1 - -

Do a VERB 96 first.

.12, Houston. Your PROGRAM ALARM was an inte-

gration problem.

I saw some illumination out the window; I'd
almost be positive that we got hit by lightning
some place.

Roger, Pete. I don't think we got all of that
transmission.

Okay. I'm just saying - in thinking back to
when we had our big glitch, I remember seeing
it get light outside the window., We were in
the clouds; I'm pretty sure we got hit by
lightning.

Roger. Copy. Pete, here's our plan. When
you finish your E-MCD dump, then we want to
get you up on Honeysuckle - and make sure,
by the way, that you get your S-band volume
up for Honeysuckle - We want to uplink you a
state vector at Honeysuckle, and then the .
next dark pass, we want you to do a P52 OPTION 3.
Over,
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Okay. We'll do a P52 OPTION 3 on the next dark
yvass, and that'll give you a drift check. 1Is
that right?

That's affirmative, Pete. All the memory we
can see 80 far looks ckay, and we should have

a real verdict for you at Guaymas after this
E-MOD Gump.

Okay.
12, Houston.
Go ahead, Houston.

We're going to be passing you up some data
later on in your checklist, little pieces that
You can take out and go through in order to
exercise some of your electrical system to
give us a chance to see how it all looks.

Okay. Of course, we - we're on the time line,
and we've exercised fuel cell purges and things
like that, and all that seems to be functioning
okay.

Okay, Pete. It locks down here like the reason
for your IMU problem was strictly a power
supply problem,

Yes. We understand that. The voltage on the
main buses went down to 2L volts.

Yes.

And when we got the fuel cells back on the line,

then - all three fuel cells just flat fell off the
line.

Roger. Pete. We're going to lose you here in
about 30 seconds; we'll pick you up on Honey-
suckle, S-band only, at 59:33.

Okay. We got the - we got the S-tand up for
Honeysuckle and - I was wrong. We're completing
the fuel cell purges at this time; you can see
some MASTER ALARMS.

Roger.

12, Houston. We got your E-MOD dump.
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Roger.

Pete, when you hit Honeysuckle, give us POO and
ACCEPT.

Roger.
HONEYSUCKLE ( REV 1)

Apollo 12, Houston through Honeysuckle. How
do you read?

Hello, Houston. Read you loud and clear on the
S-band. The computer is POC and ACCEPT, and I
see another PROGRAM ALARM, I guess it went
back into POO again.

Roger, Pete.

He Just gave it a VERB 96; let me loock at the
alarm. Yes, it's 20430 again. 1 just - you're
in POO and ACCEPT right now, and you can go
ahead and take it.

Roger, Pete. We got it.

Okay. I had Just recalled POO, and I started
integration again. My fault.

12, Houston. After we get the state vector up,
we'll give you your 66 and your 45,

Roger-Roger.

Houston, 12.

12, Houston. Go.

We had a normal docking~probe extension.
Roger.

Apollo 12, Houston. We're about 20 seconds
from LOS on Honeysuckle. You're going to have
to put your bit rate back down to LOW and tape
recorder to FORWARD, and we'll be picking you
up on Guaymas at 01:20, correction 01:28:21,

01:28:21, Roger-Roger. And is the computer
mine?
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Roger. The computer is yours.

GUAYMAS (REV 1)

Apollo 12, Houston. How do you read?

Loud and clear. How me?

Roger. Read you loud and clear. We've got

a few words for you if you'll stand by for a
minute.

Okay. I imagine you have.

Are you guys going to be ready for the service
module RCS hot fire down there, Houston?

We sure will, Pete. Break. We've got some
vords for you now. Your E-MOD dump is still
in work. We'll have some answers for you
shortly on that. Got a couple of tests we'd
like you to run while you're here over the
States. Are you ready to copy?

END OF TAPE
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Apollo 12, Houston. Are you ready to copy?
Yes. We're ready to copy. Fire away.

Okay. First thing we'd like to have you do,
Pete, is a CMC self-check. Go into your opera-
tions checklist at page Foxtrot 2-2 and run that
little dude, which is a four-stepper, and on step
number 3, do a VERB 21 NOUN 27 ENTER, and then

do & 10 ENTER rather than a 4 or a 5 ENTER., Over,

A CMC self-check on page F-20 - 2-2; step 3,
VERB 21, NOUN 27, and do a 10 ENTER.

That's affirmative, Pete, and when you finish
that one, then we thought we ought to take a
look at MIVC check. And your best bet for that
is to follow your checklist, page Foxtrot 5-3,
and begin where it says "TVC check and PREP,"

Ckay. We Just decided that was a good idea
ourselves.

Okay. And then go through that until you get
to page 5-L and terminate your test at "ROT CON-
TROL POWER NORM, two, ac/de." Over.

Okay. Copy.

Okay. And then, to turn your motors off and
clean it up, you want tc skip to Foxtrot 5-6;
and, on step number 18 there, go down to gimbal
motors, four, OFF, and finish off the checklist
there.

Okay. We copied that, and it's all in work
right now. While they're getting those boocks
out and getting ready to do that, let me give
you the service module RCS hot fire; and Just -
Let me ask you a question, Jerry. The service
module thrusters wouldn't show up with water
and, even if they did, it would be long gone;
and I've still got a big block of ice sitting
outside my window here, so I hope they all fire
right. .

So do we, Pete.

Pete, I also have a TLI plus 90 maneuver PAD.
Whenever you're ready to copy, give me a holler.

Apollo 12, Houston.
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Apollo 12, Houston.
Okay. Houston, you ready for the fire down there?

Roger, 12. Also, your VERB 96 flag is still set.
If you will reselect POO, we can reset that dude.

Okay. We're coming at you with the hot fire.
Roger. Standing by.
I don't think they're firing, Houston.

Apollo 12, Apollo 12, Houston. We saw all the
events on telemetry. Over.

You say they're firing? We didn't hear a thing.

Apollo 12, Apollo 12, Houston. Affirmative.
We saw the events go; but, of course, we didn't
hear anything either.

Are you telling me they fired?

Apollo 12, Apollo 12, Houston. Best try it again,
Pete. We have no telemetry on your TCP's. All
we have is the electrieal indication.

Okay. That worked out pretty good.

Apollo 12, Apollo 12, Houston. Roger. We saw
your manifold pressures change a little bit, so
it does look like they fired. Also, Neil's here,

and he says he didn't hear his go on MIN IMPULSE
either.

Okay. But we can see them firing. We're getting
some flashes now.

Roger.

Apollo 12, Apollo 12, Houston. Are you ready
for the TLI plus 90 PAD?

Roger. Ready to copy. Go ahead.

Apollo 12, Houston. TLI plus 90 PAD follows.

SPS G&N: NOUN 47 is 6357.3; NOUN L8, minus 1.55,
plus 1.29; NOUN 33, 00L:16:35,7T; NOUN 81,

minus 0438.1, plus 0000.1, plus 5046.7. Roll,
pitch, and yaw is 179, 182, 359. NOUN L4 is NA.

The DELTA-Vp,: 5065.6, 6:16, 5043.9. Sextant.
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12, 078.2, 24.,1; boresight, 021; up, 09.1;

right, 3.3. NOUN 61, plus 03.50, minus 027.81.
EMS, 11k2.L4, 34409. GET of 0.05g is 016:46:09.
The ullage is rone - negative. You are undocked.
P37 for lift-off plus 8. GET is 008:00, 6243,
plus 166, 025.43. Over.

Houston, we're doing a self-check on the CMC,
and we'll soon complete that; and our 2 is 4,
our 3 is 2. Can we terminate that NOUN? Do
you need a NQUN 87

Houston, 12. Over.

Roger, 12. Houston. Stand by on that a sec.
Okay, Houston. And while you're at it, I would
like to bring on the SECS logics for you to get
8 GO for PYRO ARM, please, sir.

Roger. You're GO.

And SECS logics 1 and 2 are up and on.

Roger, Pete. And you don't need a NOUN 8; just
terminate VERB 27, NOUN - correction, VERB 21,
ROUN 27 ENTER, zero ENTER.

Are you ready for a readback, Houston?

Roger. Go ahead.

Roger. SPS G&N: 6357.3, minus 1.55, plus 1.29,
004:16:35.7T, minus 0438.1, plus 0000.1,

plus S046.7, 179, 182, 359; NA, NA; 5065.6, 6:16,
5043.9, 12, 078.2, 24.1, 021, up 09.1, right 3.3,
plus 03.50, minus 027.81, 11k2.L, 3LL09; 0.05¢
is 016:46:09; no ullage; undocked; 008:00, 6243,
plus 166, 025.43. Over.

Apollo 12, Houston. We sent you a wrong one on
the P37 for lift-off plus 8. Your longitude
should be minus 166 rather than plus.

Roger. Copied minus 166 on the longitude.

Roger, 12. And if you'll give us P00 and ACCEPT,
we'll run your state vector up.

Okay. You got it, Houston.

Roger.
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Houston, this iA 12. We're going to run through

this gimbal check if you want to look at it
right now.

12, Houston. Let us get the state vector in
first.

Okay. You want us to wait for you?

All right, we'll hold it, Houston.

Okay, thanks.

Apoclle 12, Houston. You can run that TVC check.
Apollo 12, Houston. Did you read my last?
No. What was that?

You're GO on the MIVC check.

We're in process ;}ght now.

Okay.

Here come your gimbal motors, Houston.
Apollo 12, Houston. The computer's yours.
Roger.

Apollo 12, Houston. We've checked your E-MODj;
it's GO.

Okay. The gimbal motor check locked pretty
good; we're coming back to ac/dc, and going
over to step 18 on F5-6.

Roger, Pete. I've got your TL1 PAD, if you're
ready to copy.

Hey, just - let's - Let us get the gimbal motors
off.

Okay. The bus ties are off, Houston, and we are
ready to copy the TLI PAD.

Roger, Pete. We're about 2 minutes from LOS,
so I'm going to copy - or read up the TLI PAD,
and you can read it back when we get to A0S at
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Canaries. TLI PAD follows. Time base 6, 2:37:L43;
TLI, 179, 059, 00l; burn time, S5:LL, 1051.5L4,
35L420; separation attitude, 356, 092, 332; ex-
traction, 300, 272, 028. Over.

Okay. You want me to read it to you? 1It's
2:37:43, 179, 059, 001; burn time is 5 plus Lk,
1051.54, 35420 356, 092, 332, 300, 272, 028.

Roger, Pete. Your readback's correct. You're

about 1 minute from LOS, and you're GO for PYRO
ARM,

Roger. Understand. GO for PYRO ARM, and we're
waiting for those golden words "GO for TLI."

Roger. We'll give them to you at Carnarvon.
You can expect to pick up the Canaries at 01:50:11

Roger.
CARARY (REV 2)

Apollo 12, Houston throuph Canaries. How do
you read?

Loud and clear.

Roger. Your PIPA BIAS and IRIG drift down here
loock real good based on the data that we have
right now, Also, the - your theory and your
idea that it was probably lightning that did it,
that looks like about the best ~ best theory
right now. With that in mind, the sequence of
events is real explainable. We've got a pretty
good idea why it happened. Everything is look-

ing good here, and we see no reason why you can't
Just press.

We concur. I guess the other thing that we were
thinking about, maybe nct lightning so much, as
Just unstable air. We were a pretty big piece
of static electricity "buildering-upper” going

through there. We might have Just discharged
ourselves.

Pete, that - That's exactly the theory that
people are thinking here,
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Yes. We sort of glowed all over there when all
the lights came on, I think. I Just - I'm stili
trying to search my memory because, of course,

when all the lights came on I kept my attention in

the cockpit.

Pete, Dave wants to know why you're not watching
vhat's going on outside.

I = T had a pair of eyeballs that were moving
pretty fast about then, in and out.

You had your scan in high bit rate, huh?

You better believe it.

Jerry, you could have come over and said that
booster was right down the pike a little faster,
boy.

I wasn't sure soon enough.

Yes, you said it; he didn't hear it.

Apollo 12, Houston. We're 1 minute from LOS.
We'll be looking for you at Carnarvon 2 min-
utes late. It'll be 1 - correction 02:25:27.

Roger. And we're - As soon as we get into dark-
ness, we'll give you the other P52, sir.

Roger. Don't forget OPTICKN 3, Pete.
Roger - Roger. OPTICHN 3.
So long, 12.

«++« Carnarvon.

CARNARVON (REV 2)

Hello, Houston. Apollo 12 over Carnarvon.
Apollo 12, Houston. Loud end clear.
eee?

Roger. Would you do some more work for us?
Tape recorder OFF and HIGH BIT RATE.
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Tape recorder OFF; HIGH BIT RATE. We used star 01

star 45. Mr. Gordon is getting better. He had

five balls, and we have a minus 000L.4 minus 00C2.

and e plus 0001.8. And the time is 2 plus 20
plus 20 - And we had the 02 HIGH FLOW light come

ON, as advertised, at about 2 plus 21.

That time on that torquing was 2 hours 00 min-~
utes 20 seconds.

Yes, and excuse me. Got that one wrong.

And Houston, if you're not going to use the com-
puter, I'd like to go ahead and put in the time
base 6 program that we have in our erasable,
Just to wateh it.

Roger. The computer's all yours, and we copy
your torquing angles: minus 0001.L4, minus 0002.8,
plus 0001.8. Done at 2 plus 00 plus 20, and
copy your 02 high.

Apollo 12, Houston. The good word is you're GO
for TLI.

Hoop-ee-dool We're ready! We didn't expect
anything else.

We didn't train for anything else, Pete.
You better believe 1it.

I'11 tell you, Jer, we were just wondering if
we'd trained for that launch, either.

Apollo 12, Houston.
Go, Houston.

Roger. We're going to be getting LOS shortly
here now; you're going to have to go back to
LOW BIT RATE and put your tape recorder FORWARD.
We got our old buddies ARIA Bravo and ARIA Alfa
wvaiting for you, and you'll be getting them at
02:44:11, and they'll cover you for 6 minutes
until we get Hawaii, and Hawaii AOS is 2 plus
50 plus 22.

2 plus 50 plus 22. And that's during the dburn,
right?
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Roger.
Okey-dokey.
ARIA (REV 2)

Apollo 12, Houston through ARIA Bravo. How do
you read?

.+. Apollo 12. How do you read, Houston?
Read you loud and c¢lear, Pete,

Apollo 12, Houston through ARIA. Over.
Apollo 12, Houston through ARIA. Over.

Apollo 12, Houston through ARIA. How do you
read?

Don't read you too well, Houston. BRow do you
read us?

Roger. I've got you now, Pete. You're kind of
brcken, though.

HAWAII (REV 2)
Apollo 12, Houston through Hawaii. How do you
read?

Apollo 12, Houston in the blind. Your trajec-
tory and the S-IV both look good.

Roger. They look good here.

Roger. We're reading you weak but clear now,
Pete.

Okay. Everything's sticky-poo.
Good show,

And Houston, h plus 30, everything's GO in here.

>.d
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ROTE

Subsequent to TLI, there is continuous
acquisition among Goldstone (GDS),
Madrid (MAD), and Honeysuckle {HSK).
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Roger, Pete. Your cutoff looks nominal.
Looks good here.

You're right smack on the line, Pete.
Okay, sir.

Okay, we have shutdown. The EMS reads plus 10.2;
the DSKY reads 35413, plus 05003, plus 01517T.

Roger, Pete. Copy 10.2 on your EMS. DSKY is
35413, plus 05003, and plus 0191T7.

.Roger.

Apollo 12, Houston.
Go ahead, Houston.
Roger. Would you give us IU UPTEL to ACCEPT?

We want to close down a valve on your - lox
valve on your O2 H2 burner,
Okay. It's in ACCEPT.

Apollo 12, Houston. You can go back to BLOCK;
we've got your valve closed.

Okay.

And we're talking at you through Goldstone.
Roger.

Apollo 12, Houston. Your cutoff looked real
good. We'll spend a little time now evaluating
your midecourse for you.

Okay. Earth is starting to get nice and round
now; can't see it all, but we can see a lot of

it.

Roger.
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Apollo 12, Houston. Your attitude maneuver time

is 03:08:04, and 1t'11 be finished at 03 plus 12

plus Oh; and we're looking at a separation time of
03 plus 18 plus Ok,

Copy.
END OF TAPE

v &
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Apollo 1z, Houston. Give us OMNI Charlie, please.

Hello, Hous“on; Apollo 12. We're on the time
line. We'll be sep at 03:18.

Roger, Pete. How's the ice situation on your
windows now?

We've got cr - awful bad windows. It's a shame
because it's all the water that was on them and
it looks like it'll be with us for the flight.

Bad news, Pete.

'Sokay. Can't win them all. Maybe I'11 get out
and clean them later.

Houston, pyro armed.

Roger, 12.

We copy SLA SEP, Pete.

Okay, we seped.

We can see the whole United States, Houston.
Roger. Give us OMNI Bravo, please.

I got an awful pretty looking Intrepid sitting
out the window here, gang. We'll go get her.

Roger.
Apolle 12, Houston. You're GO for docking.
Roger, Houston.

Apollo 12, Houston. We are configured for
television early if you want to punch it up.

Okay. We're punching it up right now.
Good show.

How does it look down there, Houston?
Nothing yet, Pete.

How does that look to you, Houston?
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Still nothing, 12. Okay, stand by. I think we
got it coming. ‘
12, Houston. We've got the TV now. Looks very

good.
Hello there, Intrepid.

12, Houston. Black and white is spectacular,
and the color is really pretty good, tco.

Apollo 12, Houston. The camers is cutting off
about half of Intrepid now.

That's the best we could do.

We're rignt next
to it - -~

Roger.

- = about 5 feet.

You're looking right in the IM overhead window
right now. We're getting closer.
Roger, Al. And the color is really great now.

This Dick Gordon's smooth as silk.
I think we Just saw you grab it.
We're on the way in right now.

We got a hard dock, Houston. She looks good.

Both barber - I mean, both A and B are gray.
All latches made.

Roger, Pete. looks good.
12, Houston. What was that Just floated past
the window?
I don't really know, Houston.
doing the checklist.

We were in here

We're seeing scme little white flecks - floating
past the window.

We've got a - We're in a great big cloud of ice
balls up here. They're just all over everywhere,
and there is a lot of stuff floating up out of
the S-IVB itself that looks like ice or white
paint chips, one of the two.
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Roger. We can even see it here.

How does the zoom took - look to you, Houston?
Want that changed any?

It looks like it is in good position right now.

Just a second and we'll slide the camera over to
the other side and give you a good Earth view.

Apollo 12, Houston. If you're going to leave
the camera there for a few minutes more, try an
f:11 stop.

That's where we are now, Houston.

Roger.

I'1l try a little more for you.

That is perfect. Ve can see the scribe marks om
the window now, on the colored TV.

Roger.

We can see the red windowsill; the ridge around
the window.

Okay, we're going to move the camera now.

Roger.

12, Houston. We're picking up your Earth shots
now. It's still moving a little bit.

Roger. We'll work on it.
12, Houston. We've got a real good view now.

Apollo 12, Houston., Were the IM docking lights
on?

This is 12. I didn't notice whether they were
or or not, T had my - had my eyes glued to the
docking target.

Roger.

Hey, Jer - This is Dick. How much fuel did I
waste during that docking?
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Hang tight, Dick. We'll check.
12, Houston. You're nominal; used T0 pounds.

That's too much; that's too much.

Apollo 12, Houston., We're having a little trouble
recognizing things here. Fow about giving us a
little travelog?

Well, that's the Earth you're looking at, friend.
Oh, I thought it was the Moon.

Charlie is not working again, is he?

No, we've got him locked in a closet.

Okay. You should be looking at the Yucatan
Peninsula, Mexico; Baja California is in plain
sight. 1It's a pretty nice day down there. The
Gulf - The western Gulf of Mexico has a cloud
coverage along the coast; looks like it's almost
up to Houston. It's south and west of it.

Roger.

It looks like that garbage we came through down
at the Cape is off the coast at this time.

See, you could have waited and missed it, Dick.
Ch, I wouldn't have missed that for the world.
12, Houston. Have you got your lens zoomed?
That's affirm.

Okay. Why don't you try it backing off on it,
and let us see a little bit more now?

Looks like you zoomed it in closer rather than
back that time.

Okay, 12. Row we can see the Earth is indeed
round.

Hey, Jer, it's a fantastic sight. The Mississippi
Valley has & little bit of cloud coverage coming
down from Canada, and there's some in the north -
northeast part of the country, up in the New
England States. Looks like they may be getting

.t
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some snow over here in the next day or twvo.
Florida is cut in half by that front that went
through this morning. The West Coast looks
absolutely gorgeous; Baja Celifornia is clear,
looks like the San Diego/Los Angeles area to the
south ind west of them is a little cloud coverage
covered. 1 won't say anything about smog.

Roger. You see any more dry fronts anywhere?

Hey, that was one of the driest ones I've seen
in a long time; I hope I never see another one
like it. As I look up north, there's nothing
but c¢louds up there.

Hey, Houston, they got the CDR buried in the
tunnel working while they're gawking.

Roger.

Apcllo 12, Houston. Now with your zcomer, how
about sliding in about halfway between where you
are now and where you were before?

Okey-docke. Funny; we see the Moon out the right
window here, window number 5; looks like about
one quarter. We see the Earth out the left
window.

Roger.

That's good right there.

Hey, Jer, I'm going to take the camera out of
that left window out the Earth. 1 got to get to
work and get this thing pressurized.

Ukay, Dick.

Apollo 12, Houston.

Go gheesd, Houston.

Roger. Your signal strength locks a little low.
Are you on the high gain?

That's affirm.
That any better, Houston?

Roger. Looks good, Al. Looks like the signal
strength bumped up pretty well.
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Apollo 12, Houston. What are your plans for the
TV now?

We'll get witk you in just a few minutes. We're
repressing the IM right now.

Okay.

Apollo 12, Houston. We can see a handrail there
now.

Roger. We're back at the IM window. We thought
you were probably tired of locking at yourself.

Roger. ©Still a little bit of that white stuff
floating up, isn't there?

Yes, there's quite a bit of it still - still
around us.

Okay. We're getting the hatch out now, Houston.
Roger, 12.

We'll go on VOX and it's yours.

Houston, this is 12 on VOX.

Roger, 12. We're reading you loud and clear on
VOX.

Okay. I've got Pete working up in the tunnel.
We've got the hatch - hatch is coming down
between us.

Hooked con something for some reason here.

On this = hose over here.

Right.

Just a minute. Here you come.

And Houston, I do notice a sort of funny smell
people have commented on. It's notuing to¥#®

nervous, now that we expected it, but - -

Watch your hand controller.

#%%Voices clipped by VOX mode.



— -

()

00

00

00

00

00

00

00

00

00

00

0o

00

00

00

00

00

00

00

00

00

03 51 45

03
03
03

03
03
03
03
03

03
03

03
03

03
03

03
03
03
03
03
03

03

03

51
51

51

51
51
52
52

52

52

52

52

52
52

52
52
52
52
52
52

52

L9
51
Sk

57
58
00
Gl
06

13

16
1T

21

23

34
36
37
38

Lo

k5

L7

CDR

CDR

cC

CDR

cC

CDR

CDR

- CC

CDR

CDR

CDR

CDR

CDR

Tape 3/7
Page 29

- - funny smell to it.
How Go the latches look, Pete?
Just a minute. My VOX keeps breaking.

That's affirmative, Pete. You're chopping on
the VOX.

Yes. How's that now?

Sounds pretty good now. Keep talking.

Okay. I'm going up in the tunnel at this time.
What did you put it on, about 7 on the VOXI

And I don't see any bad latches so far. Looks
like everything banged home.

Are they all parallel?

A1l parallel. Let me check them all. Just a
minute.

Hello, there - -

Hey, Houston, that was a real good ripple fire
when they went home. .

Roger.

- - those = That's all good. Whee, the docking
probe is hot. Oops, there's a latch that's not
made, and now it is. Just the handle.

Just bang the handle home.

Just the haadle, huh?

That's 1it.

Okay.

Now go around 1 to 12 and check them all.

Okay. Well, let's go hook up some warm-up
umbilicals. Let me do a 360 up here.

Den't lose him up through the - -

o, sir.
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~ - probe, Just - -
Hey, 12; Houston.

Go.

How about stopping the camera down? There is a
light spot we're kind of worried about.

Yes, that was here the last flight.
... Pete, they mean in the IM. We can take it
out of the window if you like or turn it off,

Houston. Verify extend latched engaged indica-
tor red not ViS.

He, ho, ho; there's one umbilical all hooked up.

Apollo 12, Houston. You can go shead and turn
it off if you want to.

Roger.

Look ~ look up there. Al Bean's reading some-
thing to you; I don't know what the hell he's
reading - don't know what he's reading right
now,

What's you reading, Al?

Okay. You've ... and ... - -

A1?

- =~ ... second. OCreat.

You - to talk to me, you're going to have to re-
get your VOX up e little -~ you're breaking up.

Here, let me try something, Al.

Okay.

You got to put it up to about 7 or 8.
Got to hold on to this hatch.

Okay, good boy, hang onto the hatch.

All right. INow, let rergo after the other umbili-

cal.




ot T T T

JRS S S
e e et e e e

i

R ekt AN Cotanl ot S R

()

8 8 8 8

8

00

oo

00

03
03
03
03

03
03

03

03
o3

03
03

03
03
03
03
03
03
03

03

53
53

51
53

53 5h

53 55

53 57

53 59

Sh

Sk
5l

sh
sk

54
54
Sk
Sh
5h
55
55

55

02

12
2k

39

h

09

035 1

CDR

CDR

CER

CDR

CDR

CDR

cC

CDR

cC

CDR

ccC

CDR

CDR

Tape 3/9
Page 31

I thought you were hanging on to the hatch?
I got it. !

Are you talking to me?

Now, unhook the other umbilical and we'll be all
set, )

Just a minute -

Can you turn on the tunnel lights? You got
enouwgh ...%

Got lots of umbilical here. Oh boy, this is so
much nicer than one-g practice. T can't believe
it. (Laughter)

(Laughter)

Okay, now that looks like two umbilicals all
connected to me. And let me smoke over these

latches one more time here. 1 want to check
the top of each one of the springs - they're

There's one - one latch, number 11, is a half

cock - I mean a half losd. Did you read that,
Houston?

Roger, Pete. We read it.

Latch number 9 is a half.

Rumber 9.

Latch No. T's & half.

Roger.

Rothing wrong with that, I guess.

So ~ all the rest of them are full. I guess
before we put the hatch back up there, Dick, we
want to get on the IM power?

Yes, we do, go to ...

It's on 4-D, I'1l reset it, Dick =~



o —— A SRS f e et ot Y T L T i,

Q0
00

00

00

00
o
00

00

00
00
00
00
00
00
00
00
00
00

00
00

00

03
03

03

03

03
03
03
03

03

03
03
03
03
03
03
03
03
03
03
03
03

03

03

25
55
55

25

25
25
25
25
55

55
55
25
55
55
55
55
25
55
55
55
55

55

55

13
15
16

19

23
25
26
21
30

35
37
38
39
4o
L1
L2
b3
LY

L6

L7
L9

5k

5T

CDR

CDR

cMp

CDR

CDR

CDR

cc

CDR

CIR

CDR

CDR

CDR

CDR

Tape 3/10
Page 32

Ckay, and I'm going to CSM.
Okay.

And it should read a half to 3 2, ... where we
are, CSM.

We got power on the CSM, not very much. I mean
on the IM.

That should go half a volt to 3.2.

Okay, it's reading a half - -

- - Three and four tenths.

Okay, Houston, you looking at that on your
telemetry; does that look like we've got every-
thing hooked up?

Looks good, Pete.

Okay.

There it goes up to 3 volts - -

Okay.

- =~ Just cycled.

Just cycled, huh?

Just hit a ecyecle on it.

Very good.

And dropped to 1.h.

Okay, now - -

It looks to me like we can put the hatch back in.

- - Hand me the old friendly hatchj; I'11 stick
her back up in there.

Okay. Let's - - let's miss those hoses this
trip; I think it'd make it a little easier for us.

Also, these switches would be nice to miss too.
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All right, wait a minute. I'm not in a very

good position for you to hand me the hatch yet.
Wait - let me just - -

Remember that we are in VOX.

Yes. Okay. Now, I want to get it right; the
arrov is in the wrong direction. Rotate my way,

gang, until you see an ariow, and then I'11l - I'11

go on up in here, and - -

Which color of arrow do you want? There's
yellows and reds.

Well - The yellow.

The yellow's over right at me.

A1l right, now, wait a minute. Let me Just cock
her around here. Now, there's a hose over on

your side that'’s holding it, Dick. Can you get

that clear, and I'1]1 go right up into the tunnel
with it.

Well, you ought to go up in the tunnel first,
like this and then turn it.

Al} right. I'm in here - I'm in here.
Now, turn it; there you have it.

All right. Row, where's my yellow arrow?
There's your red one right here.

Yes. All right, just a minute. Ho Ho - Ho,
there we go.

How you doing with that?

The first thing I've got to do here, wait a
minute. Unlatch - the latch - =

Yes.
- « not unlatch.
e« know, just a second.

I think everything's in place here, wait a
minute -
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00 03 57 11 CMP Now, be sure and rotate it more; you're not
lined up.
00 03 57 14 CDR All right.
00 03 57 15 oP Keep rotating it.
00 03 57 16 CDR Okay.
00 03 ST 17 Q4P There you go, I'll buy that one right there.
00 03 57 19 CDR You'll buy that one right there?
00 03 57 20 CMP Yes.
00 03 5T 21 CDR let me go to - -
00 03 5T 22 cMp Maybe Just a little less than that.
00 03 57 23 CDR - = latch. Oksy. That looks like it's home.
Does that jook like it's home to you?
00 03 57T 31 oP It'11 only go one turn. Looks like it to me.
00 03 57 35 CDR Okay. All right, let me close the vent valve -
00 03 57 L1 MP And I'11 turn off the lights and we're - -
00 03 57 43 CDR A1l right. Let's go per the checklist here,
get the checklist? What do we - -
00 03 57 46 LMP ses My — warm little hands.
00 03 57 L9 CDR Oksy.
00 03 57 50 P Says the ~ -
00 03 57 51 CDR Vent valve's closed, handle is latched, and I
can verify that all the pieces of - -
00 03 57 58 cMP Pressure equalization valve zlosed, clockwise?
00 03 58 00 CDR That's good, pressure equalization - -
00 03 58 01 cMP LM tunnel vent valve. LM/CM DELTA-P?
00 03 58 0k CDR IM/CM DELTA-P.
00 03 58 05 CMP And the tunnel lights are out?
00 03 58 07 CDR Tunnel lights are out, and this gage doesn't read

zero - it reads about plus a 10th when we get the
pressure equalized.
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I see - -
Apollo 12, Houston.

Go.

I need your 02 fans on, and we'll watch them

for you and tell you when to turn them off.

Okay, sir. I guess the next thing is, we want

to get the surge tank and all our repress packages
back up.

What in the world is all that red stuff back
there?

That's just what I was wondering; it's real pink
out there.

Yes.

Well, let me look and see,

Houston, 12. What's going on with the booster?
All pink out there.

Yes, something just - Just locks like it's
flowing - -

Locks like you're getting fuel vent.
Huh?

It's a normal fuel vent.

Hey, that's pretty spectacular.

Oh, no, I'1l tell you what it is; the Sun is on
the - on my right side, - -

Yes.

- - and it's shining around the booster - -
Through the - -

- - and it's shininz through - -

- - through the vent.
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-~ - the fuel vent, and it's made a rainbow. It's
really spectacular.

lLook out = -

Yes.

Can you see the apex of - -

Yes,

- = of wnere it all comes together, out there?
Yes. Sure can.

Look at that, what heppened there? The vent must
have shut off or something.

Still a little bit ...
There's all kinds of things going on back there.

Look at all those loose objects floating along
with us down there.

{Laughter)

{Laughter) ... take them with us.

... there's a disaster waiting for us if we don't
have those circuit breakers in over there on the
IM SEP,

They're in, I checked them. About five times.

Al right, let's get back to business. Tunnel
vent lights off, okay.

You want to go off VOX?

Yes.

Houston, we're going to leave you on - off of
VOX for a while, and we'll be back with you a
little later.

Okay, Dick.

And we're standing by here for our SEP time.
What do you have for us for the SEP time?

Stand by, 12.




e LEE &

00

8

00

8

o4 00 OT

ok 00 16
oh 08 22
oL 08 26
ok 08 29
ok 08 30
oL 08 31
ok 08 32
oLk 08 k6
ol 08 k9
o4 09 19
o4 09 23

o4k 11 08

0% 11 1k

okhi11 xn

ok 11 39

ol 11 52
oh 12 12
oL 12 15
ok 12 16
oh 12 19

oL 12 43

cC

CDR

CDR

cc

CDR

CDR

CDR

CDR

cc

CDR

cc

CDR

CDR

cC

CDR

cC

cc

CDR

cC

CDR

Tape 3/15
Page 37

12, Houston. We're looking at a SEP time of
Ok:13.

Roger. SEP time of 0h:13.
Houston, we're going to bring the SECS LOGIC ON.
Roger, 12. We're all ready.

LOGIC 1 -

12, Houston. You're go for PYRO's.
Roger. Go for PYRO ARM.

Apollo 12, Houston. Go for ejection.
Roger.

Okay, Houston. You do want us to SEP at 4 plus 13
plus 00. Is that correct?

That's affirmative, 12.

Houston, this is 12. We're having all kinds of
time with this « trouble with this mission timer;
we've had to reset that thing twice already.
Yes, the mission timer in the LEB is okay; it's
kept good times. BSo, we keep getting our little
pitch fork, and I just think that we're going to
have a lot of trouble with it, so we're Just not
going to pay much attention to it.

Roger, Pete.

There goes Pete's EMI theory.

Say again, Houston.

There goes your EMI theory, Pete.

Yes, I'm afraid you're right.

Give you a little TV, Houston.
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Ckay. We're standing by.

We've seped, Houston. It looked good, and of
course you still can't see anything yet; when we
pitch around, I'll show it to you.

Roger, 12.

“Apollo 12, Houston. We don't have our TV ground

lines up at this time. If we don't get tnem up
in time to see the pictures, we'll record it at
Goldstone and show it later.

Roger.

Apollo 12, Houston. We're copying television now
and soon as you've finished with your election
and you're clear, we'll go ahead and enable the
8-1IVB evasive maneuver.

Can you see those flashes, Houston? That's the
RCS thrusters reflecting off the quads on the IM.

Roger.

Haven't seen any flashes yet, 12.

They may be a little dim for you to see.

Ch, there's the S-IVB, and I can see it venting.
Roger, 12. When you're well clear and you're
ready for us, let us know and we'll start the
maneuver to the evasive attitude.

Boy, is that thing venting. What's it keep
venting, anyhow, Houston? Keeps throwing out
big clouds of - -

We're not - -

= - of something.

Roger. We're not supposed to be venting any-
thing.

Boy, it's throwing stuff off the sides and out
the back like crazy.

Roger. Can you get us a picture?
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Well, we'll get you some on the TV if we canj it
Just looks like it's venting something out of the

rear =nd - big radial clouds of it coming out
the back.

That's really something.

As a matter of fact, Houston, I suspect that
maybe you ought to enable that maneuver right
now. It sure - -

We'll do it, Pete.

- - 1t sure is throwing a lot of stuff out of
the back of it; I ain't got any idea what it is,
but it sure is throwing it out of there.

Roger.

Maneuver's initiated, Pete.

Ckay. I can see it firing thrusters, and T can
see it starting to yaw.

Try to get it out of the center hatch window
now, Houston.

Okay.
12, Houston. Give us OMNI Delta, please.

We're copying your TV real clear now, and the
Jerking has stopped. It's looking good.

Earth is about one and a half times the size of &
basketball right now.

Houston. 12. Let us know when that maneuver is
over, please,

Wilco.
Say again, Houston.

We'll let you know when that maneuver's complete.

Al, how big's that - how far away is that basket-
ball?

You probably got a better idea than I do about
that one.
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Could you see that thing throwing stuff out the
back, Houston?

We could awhile ago, and it looks like it's got

a halo around it now. Is it still there?

Well, that's the Sun shining in the front end.
But from the angle that we have on it, there's
something venting out the - The aft engines are
onr either side and the upper aft engine, the
engine that's away from the Earth - -

No, I'm not talking about that; I'm trying to
reference it to whatever it is that's venting
back there; it's a line; see that line coming
out of the engine, over on the left-hand side?

12, Houston. We got a hunch that what happened
is, when that LOX valve failed open and we tried
to close it ourselves, it probably burned out
that burner.

Maneuver's complete, 12.

Okay and when are you gcing to brake the APS?
Ch, hey, it just vented something tremendously;
can you see that, Houston?

Yes. We can see it now, Pete. Okay, try it
again.

Houstonr, are you going to make that maneuver on
time at 11:L407

12, Houston. We're looking at 426 plus 18 for
that burn.

Roger. U426 plus 18. And Houston, that's, I
assume, is 11:40 after our SEP; is that correct?

We're checking, 12.

Houston, we're changing the scenery on you; ve'll
come back to that S-IVB just tefore it goes.

Roger, 12. And that maneuver will be done at
13 minutes past SEP,

Roger. 1I've got 09:52 right now.
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How does the homeland look to you?

Beginning to look kind of small.

It's really weird, Houston. There's something
that's venting radially. And then there's some-
thing that's venting along the axial axis, and
it's sort of takipg turns. And right now, it
reminds me of some guy standing back there with
a water hose just spraying it in any old direc-
tion; it's Just - it keeps venting, whatever it
is, and it just keeps blowing awasy in different
directions.

Roger, Pete.

I'm trying to get all this on film for you.
Good deal.

12, Houston. On your event timer; that maneuver
will be 12:L48.

Okay, understand, 12:L8.

Oksy, Houston, we're going back to the S-IVB now
for the burn.

Roger, 12.
We've got the S-IV now, 12.

Roger. Are you starting the maneu - starting the
SEP maneuver?

That's affirmative. We're ready now.
Okay, we're ready.
Ullage motors are on.

Yes, we can see it starting to move now, Housten.
Hear the motors firing?

Roger.

12, Houston. When you get a chance, turn off
your 02 fans.

Roger. They're coming off.
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12, Houston. The APS maneuver is complete.

How much you figure you got out of that, Houston?
About 10 feet per second, Dick.

That's preplanned, did you really get that?

12, Houston. The burn was nominal. If the
vehicle is a shade lighter, we might have gotten
Just a little bit more DELTA-V ocut of it.

Okay. Well, that thing did a fantastic job for
us today.

Sure digd.

Houston. The sunlight is starting to come in

the window and we're a little concerned sbout the
TV, so I guess you've seen the show for today on
the °-IVB and we'll look at the Earth for a little
bit for you.

Roger, Dick, and we'd sure like to see what you
guys look like.

Well, ve look just like we did this morning when
we got out of bed.

Now, there's a real reasonable guy for you.

«s., We'll be glad to show you, and give me an
attitude to go to; I'm not going to track that
S-IVB any more.

Roger, 12. Good attitude is ROLL 58, PITCH 240,
YAW 30,

Rcger. The reason I'1l leave that S-IVB, it's
starting to get in line with the Sun and I can
still have it but it's a 1little tough.

Roger, Dick. This attitude we Just fired to you
is your P52 attitude for 05 plus 30. And the
stars that you can use at this attitude are

mumber 12, Rigel; number 16, Procyon. And the
reason why we had this one in our hip pocket is
that this is the same attitude that you can use
for the sextant celibration after you've realigned
your platform.
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Okay. Give it to me again, 58 - Would you?
Roger. 58, 2L0, and 39.

And we've just turned off our TV; we've maneuvered
vhere we no longer have the Earth or the S-IVB.

Now, that was 390 in yaw, is that right, 039%
That's 39 - 039 in yaw.
Ckay.

This will save you one maneuver down the pike a
ways.

12, Houston. Give us OMNI Alfa.

12, Houston. If you can give us an interior
shot, I'd like to have a rough idea of when you
can do it; and if you can’t do it, we®ll go shead
and release our TV lines.

It's coming to you right nows; you should have
something there.

Ckay. Great, Dick.

There's Dick Gordon with his sunglasses on.

Boy oh boy. 1I'll tell you, these guys weren't
kidding when they said this thing shakes,
rattles, and rolls when you fire the thrusters;
it's like being on a jerky train.

Roger.

Okay, we're at 58 degrees in roll, 240 pitch,
and 39 degrees in yaw.

Roger, 12. We're not getting your TV.

We got a good picture here on our monitor.
12, Houzton. On the high gain, give us pitch
minus 50 and yaw plus GO and that should lock
us up. Okay, we got your TV.

Dr. Gordon, I presume.

Better known to his friends as Shicky Dicky.

Hey, Red Baron, where's your scarf?
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Well, I tell you. I think I forgot it during
that boost phase. We ought to talk to you about
all that good happening. That's a terrible way
to break Al Bean into space flight, I'll tell you.

Roger.

Say, what time is the LOX blowdown on the S~IVBE?

Stand by, 12. 12, Houston. Cris says he dcesn't
think you guys are the same age as when you got
up this morning either,

He is absolutely correct. In fact, I wish you
guys would play us that DSE tape back tonight.

All A1 Bean kept saying was there's power on the
buses, there's power on the buses, and every light
brightly inside was 1lit. And T kept thinking,

why is he saying that to me?

That's beautifui.

I was saying, Al, there's so many lights on, I
can't read them all to you. He's totally re- -
covered from launch, see that? )

Oh, it looks beautiful. That's a nice-looking
hat you're wearing, Al.

We have three of them just alike in here. We
got something else for you too.

I tell you, this cormand module's a guod deal.
Dick and I, being use to the Gemini, just hand
everything to Al and say "hold it." And he's

got 25 things in his hands.

Roger.

I'm sorry I couldn't follow that S-IVB any more,
but it was really getting into the Sun, and I

guess we aren’'t going to see much of it anywvay,

any more. -

Roger, Dick. We'd like to have you guys start
a battery charge now.

Okay. We are going to secure the TV too in just
a minute now - -

I think ve're on Battery B in the flight plan, }
huh?
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That's affimative.

Okay, we're going to stow the TV, and we'll come
back at you later with something.

Roger. We've lost the TV now.
Roger. We just - shut it down.

Apollo 12, Houston. sSlingshot burn time is L pl
L8 and it's in attitude.

Okay, 4 plus 48. Well - Have you got some gimba
angles for us - that are - Well, let me ask you.

Is it going to be in our window in the attitude
ve're in now or not?

I kind of doubt it, Pete; do you want to watch
it go?

o, no, we'll just stay put. We're getting
bhungry, and I think we're going to start getting
out of these suits and eat in a little bit here.

Roger. -
Hey, Jerry, I'm still not too happy with the way
this mission event timer is performing even

though ve do have the tuning fork intermittently
in the window.

Roger, Dick.

I guess we'll just have to Keep an eye on it.
Right now, it seems to be performing okay, but
we'll watch it. I'm not so sure that that doesn
get a glitch in it every now and then.

Okay, Dick. And if you are going to lean =z lot
more heavily on your event timer, you might give
us time hacks every once in a while when you're
using it, and we'll set ours up and follow you

down here and try to keep giving you the right
kind of times.

Okay. Looks like the mission event timer in the
LEB is keeping good time. Now, let me ask you -
It also = if it was central timing problem, it
would also show up with the piteh fo-¥, right?

That's affirmative.
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Okay. We've never seen a pitch fork in the LEB
timer, and it stayed right in SYNC all the way
along, 5o we Just periodically call it 1665 and
update the -~ the mission timer. What happened
is, when a pitch fork comes on, it begins to
gain time on us; it keeps getting 5 or € seconds

ahead.
Roger.

END OF TAPE
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Okay, Houston. We've started BAT B charge.
Roger, 12.

12, Houston. We've initiated the LOX dump.
Roger. We'll lock for her to go by.
Apollo 12, Houston.

Go shead, Jerry.

Roger, Dick. We've been kind of thinking here

a little bit, and we'd like for you to consider
a proposal here, It's the ideaz of getting into
the IM tonight before bedtime and going through
the housekeeping portion of your checklist,
short of the communications, and powering up the
CMC and giving us a check and an E-MOD dump.

Yes, that sounds like a good idea. We've been
up here talking sbout what that launch may have
done to the IM, and I think we can do that
between the two P23's. What do you think of
that?

We're not going to do MCC 1, Dick. It loocks

like you won't need it, so you can do that during
that time when you would normally be doing

MCC 1.

Okay. It sounds good. We really don't have any

place to _o tonight, so we don't mind working
late. :

Ok v i looks like about 11 hours, and we'll
w¢ . . ¢ rood solid plan for you and come up

W R "

o> ? ,: that was a proposal, you'd better
wa* * Lse of that language. We won't accept
those sort of things.

Roger. Should I have said this was a proposition
for you?

Ko, you said proposal, sir.

Say, Houston, 12.
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Okay. I understand. Thank }ou, Jerry.
Apocllo 12, Houston.

Go shead, Houston.

Roger. If you'll give us PCO and ACCEPT, we'll
fire up some - a new REFSMMAT, a zero trunnion
bias, and a CMC clock update. Over.

Roger. 1It's all yours.

Roger.

Hey, Houston, 12.

Go shead, 12.

Roger. Doing the P23 at 6 hours. You gave me
this attitude after we left that S-IVB, but the
flight plan has star 15 for the optiecs CAL,
20k 262 0. Are you going to change that?

Dick, you'll have a new REFSMMAT at that time,

and your inertial attitude ought to be that now.

Once you put in your new REFSMMAT, you ought to
be in good shape.

Ch, very good, very good. I understand. I was
Just behind you, I guess.

That's the maneuver we were trying to save you.
Thaqk you.

12, Eouston, The coamputer is yours.

Okay.

And if you can find the time in your busy social
schedule, I got a P37 PAD for you.

Oksy, Just stand by. We'll find the book.

Okey, this an LO plus 15, lift-off plus 15.

Go ahead with that P37, Houston.

Roger, 12. This is Just a four liner. Lift-off

plus 15, GET is 015:00, 471k, minus 168, 050:06.
Over.
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Roger. 015:00, 471k, minus 168, 050:06.

Roger, Al,

Apollo 12, Houston.

Go ahead, Jer.

Roger. What do you say we break the simulation
down and debrief it now. And the backup crew's
ready to get in.

Yes, I imagine they are ready to get in now.
You can tell SIM SUP that's a new one to work
on,

Roger.

It's a gocd thing we've never seen it before
because we sure didn't know what to do about it.

Oh, you did pretty good.

That's right, absolutely nothing.
Houston, Apollo 12.

Go ahead, 12.

Roger. You do have the PTC REFSMMAT in now.
Is that correct?

That's affirmative. On that last one, Dick,
we sent you a PTC REFSMMAT, a zero trunnion bias,
and a CMC clock update.

Okay.

Hey, Houston, this is 12.

12, Houston. Go ahead.

Roger, Jerry. The reason I'm having trouble
with this alignment - first star was Canopus.
I got that okay in the sextant. The second
star in PICAPAR is Procyon, and I don't have
anything in the sextant.

Right. Stand by, Dick.

Houston, CDR. How do you read?
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We read you loud and clear, 12. Go shead.

Okay. No, this is CDR. I'm on the lightweight
headset now. Just checking.

He just couldn't see it.

12, Houston.

Go ghead.

We're observing a weak signal down here. We'd
like you to go ahead and track - check the posi-
tion of the track mode switch and also the beam
width.

Okay. We've been operating on OMNI's. Do you
want us to go to high gain now?

That is negative, 12.

Roger. We are presently in OMNI A.
12, Houston.

Go shead.

We recommend that you use star 12 or star 15 for
your second star.

Okay.

Houston, are you looking at the DSKY?
Affirmative, 12.

Houston, you =re locking at the torquing angles?
We have them, 12,

Roger. Torquing at this time.

MARK.

Hello, Houston, 12.

12, go ahead.

Roger. How does the flight plan lock for this
first set of P23's? Okay?
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Stand by, Dick.
12, go ahead. There are no changes so far.

Okay. We are going to do the VERB - first
maneuver VERB 49 to get the boresight star.

Roger.

END OF TAPE
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Houston, 12.
12, go ahead,
Roger. Are you copying this P23 data?

That's affirmative, Dick.

Ckay. I was Just wondering. You haven't been
hollering at me, yet.

It's loocking good.
12, Houston.

Go ahead, Houston.

12, we've been thinkinp, about the IM checkout
procedures. We'd like your thoughts on whether

you want to go in there as soon as you finish up
with the P23.

Okay. We can dc that. We could get into PTC
and then go on in there. What do you got in mind?

I guess what I'm asking is what do you people
think may have happened? Do you think we might
have blown some breakers out or something?

Pete, that's affirmative. We'd like to go ahead
and check the position of several breakers Jjust
to make sure that we are getting the heaters
coming off and on on all of the systems as we
should be.

Okay. If you think that's a good idea, and we'll
get ready to do that now. I think, what we'd
like to do here is - Al is - I've gotten all the
way out of my suit, but I still have to stow it.
Al is working his way out of his right now while
Dick's doing the P23, so we want to get Dick un-
suited. We want to get everybody cleaned up here
and get this spacecraft stowed. And then we'd
like to go in the IM, T think; we've got plenty
of time. Do you agree with that?

12, thet's affirmative. It sounds good. We
would like to get into the IM before 8 hours GET.
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Okay. Well, we'll give her a go. What's your
reason for wanting to get in so quick?

Stand by, Pete.

0ld curious Pete. You got to give me a reason.
12, Houston.

Go.

Pete, one of the reasons we want to get in there
early is there is a possibility that the ASA
heater is not cycling the way it should be. In
which case, 8 hours is the limit, and we ought to
get a look at it before that time.

Go ahead, Houston. Standing by.

Pete, I repeat. The reason we'd like to get in

there before 8 hours GET is that the ASA heater

may not be eycling, and the thermal limit then

is about B hours, so we'd like to get in there

before 8 hours and check the position of that

circuit bresker to make sure it hasn't pooped and )
look at the status of the system. '

Okay., We'll - we'll - we - we'll - we'll hustle.

Okay, and Pete, we also have the IM checkout pro-
cedure that you'll be following for the - going
through the activation checklist, and we're ready
to read that up to you any time.

You're going to have to hold it for a minute,
Houston.

Hey, Houston. This is 12, and I'd like to con-
tinue this last set of 23's without doing another
trunnion bias. Just a half hour, right now.

Roger, Dave.

Okay, Houston. We are done with the P23's -~ and -

I guess we're going to get ready to maneuver to PTC
attitude then.

Pete, repeat after "I've finished with the P23." )
You're breaking up.
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Okay, we're getting ready to go into a PTIC, or
do you want us to hold the attitude we have
right now as we go into the IM?

Stend by on that, Pete.

Pete, if you'll hold your present attitude, we'll
get an ansvwer up to you in about 3 or U minutes.,

Okay. We're not going anywhere.

12, Houston. Would you go over and try OMNI
Bravo?

Going to CMNI Bravo.

Hello, Houston;rApollo 12.

12, Houston. Go ahead.

Roger. Are you going to fix up our state wvector?
Stand by, Dick.

12, we'll have one ready for you at about 10 hour
Okay.

12, Houston.

Go ahead, Houston.

12, you can go ahead and hold off on the PTC

and enter the LM with your present attitude.

We would like you to first, before you go in,
check the DELTA-F, IM-CM DELTA-P, give us =
reading on that and then we have a series of
switeh and circuit breaker configuration checks,
then check the TM and the LGC. We have an ab=-
breviation, or abbreviated procedures taken out
of the activation checklist, and we're ready to
read that up to you when you're ready to copy.

12, Houston.
Go ahead, Houston.
Did you get our last transmission, and would

you give us a call when you're ready to copy
the IM checkout steps?
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Roger. You're going to have to give us a few
minutes. We're still reconfiguring getting out
of suits up here yet,

Okay. Thanks, Dick.
Houston, Apollo 12,
12, Houston.

Roger. We're ready to copy those instructions
you've got about the activities you want us to
perform in the LM,

Roger. I only follow. First, before you go in
we'd like you to read us down the DELTA-P from
the IM command module, and then the abbreviated
procedures to go through on the activation check-
list are as follows: the activaticn 1, steps 1,
2, 3; activation 2, step 2. And activation 3
through activation 9, perform all. On activa-
tion 10, steps through 18; activation 11, steps 1,
2, 3; ectivation 12, through step 4. The COMM
configuration is as follows: PM, PRIME, PRIME,
OFF; PCM, OFF/RESET, OFF, HIGH.

cae = -

- - On 11, - circuit breaker panel 11, LGC/DSKY
CLOSED. On activation 27, perform CDR steps 3
through 6; activation 28, through step 7. Then
if you'll give us a VERB Th ENTER; take s look
at the E-MOD. VERB 37, ENTER; 06, ENTER; and a
PRO; you'll get a STANDBY light on. Panel 11,
circuit breaker LGC/DSKY, OPEN. And then con-
tinue shutting it down with activation 15,
steps 2, 3, U, 5; and activation 16, perform
all. That completes it.

Okay. Let me see if I got it right. First

thing you want us to do is read CM-IM DELTA-P
before we go in. Then we start with activation 1,
steps 1, 2, 3. Activation 2, step 2. Activa-
tion 3, all. And that's activation 3, b4, 5, 6,
7, B8, 9, all of those. Step - correction - ac-
tivation 10, steps 1 through 18. Activation 11,
1 through 3. 12, 1 through k. COMM configpura-
tion should be - and I may have missed one here -
PM PRIME, PRIME, OFF, PRIME - correction - PCM,
OFF/RESET, and HIGH.
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Al, Houstcn,

12, Houston.

Yes, Pete. Go ahead.

We jJust had a brief cutout while we handed over

to Goldstone. You did miss one on the COMM con-
figuration. The - After OFF/RESET, it's OFF,

and then HIGH. And then continue with your read-
back.

IMP Okay. That'd be OFF/RESET, and then OFF, and then
HIGH. Then CB(11) LGC/DSKY, close that, and then
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perform activation 27, commander steps 3 through
6. Then activation 28, steps 1 through T to a
VERB Tk, ENTER, and a VERB 37, ENTER, 06 ENTER,
PRO, STANDBY. Light will come on, of course.
Panel 11; then LGC/DSKY, OPEN, and then do acti-
vation 15, steps 2, 3, 4, and 5, and all of ac-

tivation 16.

That's correct, Al.
Okey-doke.

Hello, Houston:; 12.

12, go ahead.

Okay. Our DELTA-P has fallen off to plus 0.L,
and the zero reading is actually 0.1, so it
ought to be - It's fallen off about 0.3. And
I'm getting ready to REPRESS the LM now.

Roger, Pete. We copy. 0.4 and 0.1, fall off
of 0.3. :

12, Houston.

Go ahead.

We'd like to precede that LM checkout step with
one step from TLC 1. That is, on TLC 1, step L,
carry out the last two lines. SUIT ISOTATION.
(Both) to SUIT FIOW. SUIT ISOLATION (Both) to
ACTUATE OVERRIDE. '

A1l right. We understand; we'll do it.
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Hello, Houston. We've got the hatch out and the
probe out, and we're in the process of stowing
that, and I'm going into the drogue right now.

Roger, Pete. We copy.
Okay, Houston. The CDR's in the IM.

Roger, 12, We copy.

And Pete, if you find any circuit breskers which
are out of configuration, would you hold up until
we get 1M before you change them?

Sure will. I'm not going to touch anything. I'm
going to let Al come in here and do the activa-
tion - portion. He's got the checklist here,

and he's tying the probe and the drogue down

now,

Roger.

Okay, Houston. Al and I are both in the IM now,
and we are getting ready to do your checklist.

Roger, Pete.

QOkay. We put both SUIT ISOLATIONS to SUIT FLOW,
and now we are going to turn them to SUIT DIS-
CONNECT.

Okay, Houston. We are checking the breakers now.
The ASA stab/control panel 16 CB is in.

Roger, Pete. We copy.

Things look real tidy - Things look real tidy
up here, Houston.

Roger, Al, Are you home?
Pretty nice.

Hey, he's not going to be at home for at least
2 days.

Okay, Bouston. I found in row 3 one circuit
breaker that's out of configuration. Under
lighting, utility is out and, according to my
book, it should be in.
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Roger. We copy that, Pete.

Okay, Houston. That one circuit breaker out of
panel 11 and all circuit breakers on panel 16
are in the proper configuraticn.

Roger.

Pete, would you hold up on activating the S-band
until we can get the IU turned off down here?

Okay.

Pete, Houston. An explanation on that utility
circuit bresker: at liftoff that circuit breake:
was out, and that is the way it was configured
at the Cape. The change did not get into the
checklist, so there was no change during flight,
and we'd like you to go ahead and leave that
circuit breaker cut until we can get power on
the IM.

Ckay. Very good. And we're in the middle of
step 11 on ACT T right now.

Roger.

Hey ... Okay, Houston, we're going over on LM
power at whatever GET it is right now,

Roger, Pete. Copy. You're going over.
Okay. Houston, Apollo 12,
12, go ahead,

Hi. Roger. Are you people looking at quad B?
It's up there - a pretty good temperature,
170 degrees now.

Roger, Dick. We'll look at it - -

- - And -~ Okay. And if there's no reason why
we can't start PTC, unless you want to get this
COMM stuff, I'll just hold here,

Right. Stand by on that, Dick.

Okay, Houston. We're checking the voltages on
the batterles now, We got - On battery 1, we
got 3L Volts; battery 2, 3L.2; battery 3, 3L.2;
battery b4, 30 - 3L.2; battery 5 is 37; bat-
tery 6 is 37.



A

P Uy ST S,
AT TR

—

———————

00

00

00

00

00

00

00

00

00

o1

07

o7
o7

o7
o7
o7

o7

o7

071

o7

o7

o7

o7

o7

o7

38

39
Lo

Lo
ko
Lo
ko
L1

3]

L1

L1

Ly

Ly

L

LL

Ly

59

o7

11

20

N
3L
51
5T
ok

1L

36

W7

03

09

13

21

cc

ccC

CDR

cC

CDR

CDR

cc

CbR

cC

CDR

ce

CDR

cC

CDR

cC

Tape 5/8
Page 60

Roger, Al. We copy. 3L, §L.2, 34.2, 34.2, and
37 on 5 and 6.

Roger. You probably ought give 34.2 to that
first one, too.

Roger.

Houston, do you now want us to put ourselves in
the COMM configuration you requested?

Pete, that's affirmative.
Okay. Going on now.
Okay. We're set.

Roger.

Do you want us to put in the ILGC/DSKY circuit
breaker now, Houston? Or do you want to wait
until you get some good COMM with us?

12, let's hold up on that right until we see
what we have. And when you put the LGC to
sleep, we'd like you to skip PROGRAM 06 and just
pull the LGC circuit breaker. That way you'll
be in the same configuration you were at launch,
and the activation that you'll take up subse-
quently should work out,.

Okay, then. We'll just sit tight right now;
and for your information, we're on VHF antenna
AFT and S-band AFT.

Roger.

We're looking out our AOT, Houston, and it
really looks nice,

Bouston, are you getting any data from Intrepid,
yet?

12, that's negative. We're still reconfiguring
to pick up that data.

Oh, okay. We're standing by to come up with
the DSKY. And we'll hold until you get our data.

Okay, Pete.

.. 4
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Hey, Houston. I was going to report that I had
another person in sight, - but it - loocking out
the AOT - but it turns out that the left rear
descent looks right in Dick's rendezvous window,
and he's looking right back at us.

Roger, Pete. We copy.

END OF TAPE
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Say, Houston. How soon you going to be recon-
figured? We hate to use these batteries up.

Pete, we've got about another minute or two,
end if we can't make it by then, we'll not go
on with it.

What seems to be the problem, Houston?

We're reconfiguring in order to get that data.

Yes? We've been planning to do this for quite
& while.

12, Houston. We're picking up some data from
the IM now. Stand by. We're looking at it.

Okay, Houston. Very good; and say, we've got

e special {laughter) - We've got a favor to ask
you for our entertainment tonight.

Roger. Go ahead.

You get the DSE tapes, don't you, of the launch?

That's affirmative. Ve have it.

Well, (laughter) we want you to play it for us
tonight before we go to bed. We're still up
here laughing over it, trying to remember all
the things that we said and did. So we want
to hear it tonight before we go to bed.

You want to relive that twice in one day?

Yes (laughter). You better believe it.

Hey, Houston. Are you ready for us for the LC -
LGC DSKY breaker?

12, that's affirmative. We're ready to go.

Houston, you want us to bring up the IMU also,
huh?

12, that's negative., We've = =
That's step 2 on page Activation 27.

That's affirm. That was - On Activation 27,
we had steps 3 through 6.
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Roger.
And, Houston, there's self-test coming at you.
Pete, we're not copying any computer data yet.

Okay. Well, it's doing self-check jJjust fine,
Houston.

Roger. Copy your self-check locked gocd.

Okay. It's not complete yet, but it's - It's
in the self-check. We've got a two and a one,
and we've been running for about 50 seconds.

Roger.

Okay, Houston. We've just completed the self-
test satisfactorily. We're going to terminate
the self-test. .

Roger. We've picked up and been copying your
DSKY. And, Al, we've been showing a high quad 4
temperature. We would like for you to go ahead
and check the position of two circuit breakers
on panel 11. HEATERS RCS SYSTEM ABl, QUAD k;
and on panel 16, HEATERS RCS SYSTEM AB2, QUAD k.

Roger. All the circuit breakers are out. I
guess it's because we haven't gone to PIC yet.

Roger, Al.
You ready for VERB TL?

Al, could you hold off on VERE Th? We're trying
to pick it up on another site.

Roger. We're standing by ready to give you
VERB Th.

Al, go shead with the VERB Tk.

Coming at you.

Al, we've got the E-MOD,

Okay. Understand you got that. And that's the

end. We are going to pull the DSKY breaker now
and power down.
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Roger, Al.
Okay, Houston, we're powering her back down now.
Roger. We copy. You're powering down.

Houston, we're getting ready to transfer to CSM -
power right now.

Roger, Al.

Houston, have you got anything else for us before
we close up the IM?

Stand by on that, Pete.

Pete, go ahead and button it up.

Houston, Just checked the index angle on the
docking here, and it's minus 0.3. Dick's COAS
must have been in error.

Copy minus 0.3. Well done.

Come on, Ed. Smile. You sound too serious down
there today.

Still thirking about your morning.
We're doing our best to forget it (laughter).
Okay, Houston. The LM hatch is closed.

Pete, copy you got it closed. And we've got a
few things for you to pick up on the time line
when you're ready.

Okey. Give us about 10 here until we - we're
still getting Dick out of his gear, and we've
got to reconfigure - Let's get the probe and
drogue back in.

Roger. Will do.

Okay, Houston. We got the drcgue in and probe's

on its way up this time. We'll be done in about
5 minutes.

Roger.

Okay, Houston. We have the tunnel all in, and
everything's taken care of.
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Roger, Pete. Copy. You got it all buttoned up.

Hey, we're looking at you down there, Houston,
and now you're about the size of a volleyball,

Al, how far away is that volleyball?

I'd say that volleyball's about 2 feet away.

Good eye, Al.

I can't see any landmass at all. All I can see
is water with lots of clouds, and I can see sort
of a glare point on the Earth. I think that must
be the zero phase point to us. Other than that,
it's very, very bright. And another interesting
thing is, on the dark side, you cannot see where
the Earth stops and space begins. It's unlike
the Moon at night on in the daytime where you
can see it in earthshine. You just can't see
anything.

Roger, Al. How come the old heads aren't giving
us the same description?

They're still worried about this morning.
He won't let us near the window.

We've got a couple of interesting things here,
too, Houston. I've now started picking up ice
on my inner - inside portion of the outside
panel on window 1. Don't ask me why.

Okay, Pete. Let's hear that one again. The -

You're picking up ice on the inside of the out-
side of the panel.

Ko, on the window number 1, the outside window
has ice trickles on the inside of it. 1In other
words, between it and the inner window.

Roger, Pete. We got it.
And they weren't there earlier. I don't know

when they arrived, but I just noticed them a
little while ago.
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Pete, would you verify that you left the circuit
breakers in the LM according to the configuration
on activation 3 and 4 except - for that utility
circuit dbresker?

That's affirmative.

Does the systems testmeter look okay to you?
Why'd you ask, Houston?

Stand by, Al.

Pete, we show that the current going over to
the IM is oscillating as before, but it's about
1l emp higher on me.

Okay. What's that mean?

Give us another long pause, Pete, and we'll
be back up to you.

Hello, Houston; 12.
12, Houston.

Roger. It - I think it's about time I went to
PTC, don't you?

Roger. That's affirmative, Dick. And now that
you're back in out of the LM and ready to pick
up, why don't I give you some of the things
we've been thinking about as far as the time
line. You'll be back on that nominal time line
when you take the primary EVAP and deactivate
it after PIC. And also for PTC, we'd like you
to disable quads Alfa and Bravo.

Roger. Understand disable Alfa and Bravo.

12, Houston.

Go ahead, Houston.

Would you go ahead and turn off hydrogen tank 1
heater to get us to do some cryo balancing? And
secondly, give us a readout of the service module

RCS propellant quantity for all quads?

Okay. Hydrogen tank 1 heater is OFF, and 2 is
remaining in AUTO.
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Quad A propellant, FULL SCALE HIGH and a percent.

Quad B, FULL SCALE HIGH; quad C, FULL SCALE HIGH;
quad D, FULL SCALE HIGH.

Roger. Copy all FULL SCALE HIGH.

Houston, we're going to go ahead and maneuver
to 090 and set up PIC.

Roger, Dick.

Hello, Houston. We have a cryo PRESS, O2 tank 2

pressure's a little low. It's about 800.

Dick, Roger. Copy 800.

And is that normal for that particular tank, or
is that one we've - we expected to have trouble
with? Like a warning coming on before the heater?

Stand by on that, Dick.
12, Houston. Had you gone ahead and stirred

both tanks? They both lock low at the present
time.

We haven't done anything to them except leave
the heaters on. We can give them both a fan
cycle if you like.
Stand by on that.

12, Houston. You can gzo ahead and turn the fans
on and bring the pressure up.

Roger. We're bringing them both on now, and
understand you're going to watch them for us.

Roger. We're looking.
Hello, Houston; 12.
12, Houston. Go ahead.

What's that tank doing? You give us a ...?

Tank 2 02.

12, Houston. We are showing on tank 1, 737;
tank 2, 755; and they appear to be holding.

Say that again, Houston.

12, we show on tank 1, T37; tank 2, 755.
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Roger. We are trying to figure out ourselves
why they ... normal ...

12, give us OMNI Alfa, OMNI Alfa.

12, go to OMNI Alfa, OMNI Alfa.

Houston, 12.
12, Houston.
12, Houston. Go ahead. -

Houston, this is 12. I just stated that I have
quads Alfa and Bravo disabled with the AUTO RCS.

Roger.

And, 12, would you go ahead and verify that the
O2 heaters are in AUTO?

Both 02 heaters are in AUTO.
Roger, Al.

12, Houston. We're looking at the O,, again and

2
reading tank 1, 758; and 777, tank 2. It's
coming up slow.

Okay. We're going to leave our H - I mean our
02 fans on until you give us a call, then.

Roger. That's a good idea. Looks as though you
Just have some stratification, and it's going to
take a little while to mix it up.

Okay .

12. Houston.

Go shead, Ed.

Your pitch and yaw rates are - look low. You can
go ahead and start the roll.

You say our pitch and yaw looks pretty good, huh?

That's affirmative.

Hey, we've only been waiting about 10 mirutes.

\/V
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Dick, looks good down here, We're ready to go.

Oh, I'm with you. I was Just saying that it only
took 10 minutes.

Hello, Houston; 12.

12, Houston. Go shead.

Roger. We are still venting this cabin over-
board. We think we should have terminated that
about 8 hours. Can we go ahead and terminate

the cabin purge?

Dick, we show that we ought to go on with that
until about 12 hours.

Okay ...
12, Houston.

Go ahead, Houston.

Pete, we'd like you to take the S-band antenna
to the OMNI and go to the Bravo position.

Okay. S-band OMNI to Bravo.
Houston, 12.

12, Houston. Go ahead.

Roger. Let us know when you think we can de-
activate the evaporator.

Roger, Dick. Will do.

Thank you.

Dick, you can go shead and deactivate that now.
Okay.

Hello, Houston. This is 12, and we're about to
change lithium hydroxide canister number 1.

Roger, Dick. We copy.
Okay, Houston. The evaporator's secured.

Roger, 12. Copy the evaporator secured.
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12, Houston.
Go ahead, Houston.

We have some folks back here interested in your
comnents about the vibration during the S-I1

burn. Could you quickly give us a few clarifying
remarks on that? -

It jist seemed to me it vibrated all the way
through the whole S-II burn, that I could feel,
and let me ask the other guys. Yes, it just - -

Had a small low amplitude.

Yes, a very small low amplitude vibration, you
know, Just a little shaking all the time through-
out the whole burn.

Roger, Pete. Do you have any feel for the
direction and the frequency?

Well, it wasn't longitudinal, and - I don't know,
a couple of eps really, I guess, or less.

Roger, Pete.

Okay, can you see it on the records down there
or anything?

Pete, we don't have the - the folks here - the
booster folks here are looking at the records
right now.

Okay. Understangd.

Hey, Houston. It might be interesting to note
we haven't used the little separator on our
water gun and we're working off the sip hydrogen
separator; you know, the one that's down in the
lower right-hand side of the LEB, and it's very
good water so far. It's got a few bubbles in
it.

Real good, Pete. Nothing but the best for you.

END OF TAPE
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12, Houston,
Go zhead.
Go ahead.

The folks down here have been locking over the
IM E-MOD, and it looks very good to us. See

no problem. Would you alsoc take the 02 fans

and put them to OFF. We're - look pretty high
on the tank pressure. It's 883 and 893.

Okay. They're both off. And thanks for the
information on the IM,

Apollo 12, Houston,
Go ahead.

12, if you'll go to POO and ACCEPT, we'll give
Yyou a new state vector. Negative on the PQO;
Just ACCEPT.

Okay, 12, 1It's coming up. We're looking for
a midcourse 2 tcmorrow at 31 hours for about
61 feet per second, and also we have here an
update to an erasable load in your alternate
and contingency checklist on page 1-32 when
you're ready to copy.

Go ahead, Ed. We'll get it on the flight plan
and transfer it later. 1Is it TEPHEM?

That's affirmative. And that update is just
two lines. Column B, line L, 14616; line 5,
137hk,

Okdy, Houston. What page was that? We got
column B, line 4 as 14616 and line 5, 1374k

Roger, Al. Numbers are good, and that's on
page 1-32.

It's in your alternate - -

We got it.
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- = contingency checklist,
We got it.

12, the uplink is complete. You can go back
to BLOCK.

Roger. What did you give me?
Gave you a good state vector.
You mean I ruined it, huh?

Ed, are you telling me that T ruined it with
my P23?

Dick, stand by on that and we'll see what your
P23 did do.

Dick, it looks as though your P23 did improve
your state vector. However, we had a little
longer time to work on it, about 6 hours worth
of MSFN, and so we gave you one a tad more
accurate. :

Thank you.

Houston, 12.

12, Houston. Go ahead.

You want that P52 at 10 - about 10:45?

Stand by on that, Pete.

Okay.

Pete, that P52 is really your option. We don't
need it. You can go ahead and do it If you
like. You have one coming up at arcund 15 hours
and that would suffice.

Okay. We'll wait.

Roger.

Apcllo 12, Houston.

Go ahead, Houston.

12, we're still looking at a current going over
to the IM which is about 1 amp higher than
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before it was manned. It still fluctuates, but
the mean is still about 1 amp higher. So we're
faced with the question of whether we have it
out of configuration in the LM, and we'd like
to suggest that you go on back over to the IM
and check the circuit-breaker configuration.
The possibility here is that you've got a
system on line which is not called out for

and doesn't have proper cooling. I'd like to
have your thoughts on that.

Ckay. We're going to go back over if you want.
Now, we left those two panels, as far as 1 know,
in the proper configuration, but we'll go back
over. The other thought that I had, I noticed
when I closed the hatch that I tried to get the
hatch all the way up to the very corner, watch
the lights go out - I know the light switch
worked on the hatch, because I tried that, but
that would be about the only other thing that

I can think of that didn't work.

Okay. So those floodlights did go out when the
hatch was closed.

Well, no. I don't know that they went out.
I'm saying that if you push the switch it
went cut.

Okay. That indicates at least that you didn’'t
have the switch out of position.

Houston, we're on our way back in now.
Roger, Pete.

We'll get the world's record for ingress/
egressing out of this baby in a couple of more.

Roger. Give us a mark.

Pete, we assume that you powered down the
circuit breaker panel as - on activation 3

and 4. Two circuit breakers there that should
be out which are shown in: one is utility light
which we discussed and the other under ECS

panel 16, the cabin REPRESS, should also be out.
That was closed in a previous step.

We'll check then.
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Okay, Houston. You got any more bets? The
utility circuit - utility light circuit breaker
on panel 11 is out and the c¢abin REPRESS circuit
bresker on panel 16 is out.

Roger, Pete. We copy that., Stand by and we'll

Bee if there's anything else we can do while

we're in there.

Okay. We're going to go through the whole
phase 3 here again.

Okay, Houston. We've got a question for you.

We - When we left last time, we put our exterior
lighting switch from DOCK to OFF, since we'd
already docked, and it may be that when it's in QOFF
it doesn't turn out the cabin lights when you
close the hatch. Could you check that?

Roger. We'll check that. We saw down here
that when you opened the hatch, you didn't get
any drop in the current, and we suspect that
the problem was the floodlight, but stand by
on that.

Pete, would you go ahead and verify the position
of the Tloodlight switch? Verify that it's off?

Floodlights are off and exterior lighting in
OFF. We also punched the little button on the
bhatch and the floodlights went off.

Roger. We copy.

Pete, would you go ahead and open the floodlight
circuit breaker, panel 16, and we'll troubleshoot.
We'll be watching the current down here and see
if we get a change.

Houston, 12. When you pulled that circuit
breaker ... the service testmeter dropped 0.4
of an amp -~ correction - 0.4 of a volt.

Roger, 12. We confirm that, We show a drop in
amps back to what looked to be the same before
you went in. We'd like you to go ahead and
leave that c¢ircuit breaker open, and you can
leave 1t in that configuration when you leave
the IM, When you go back in, of course, we'll
Just have to purch it in.
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Okay. We're getting back out of the LM, Houston.
Must be that switch in the hatch is out of ad-
Justment somehow.

Yes. He can put - The switch works by me
pushing my finger on it, but it may not cut it
off - when it's closed any more.

Roger, Pete. We concur with that.

Hey, Houston. We're going to push the breaker
back in for just a second and go shut the hatch
end watch our testmeter.

Roger, Pete.

Hello, Houston; 1l2.

12, go aheead.

Roger. I guess that's it. The - I left the
service testmeter and he - Pete came back in

and closed the hatch and locked it completely,
and the testmeter didn't drop at all. So, we
got back in and I'm going to pull the floodlight
circuit breaker and now we're down to the bottom.

Roger.

END OF TAPE
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Apollo 12, Houston.
Go ahead, Houston.

12, a while back you read to us some service
module RCS propellant quantities, and they showed
OFF-S5CALE HIGH. Also the TM from that gage is
stil) reading OFF-SCALE HIGH, and we suspect &
problem with the gage. We'd like to do some
troubleshooting on that and have ycu loock at
those four propellant quantity readings again

and also look at the service module indicator to
put that at HELIUM TANK TEMPERATURE and read the
four quantities. For your information - For

your information, our calculations down here show
your RCS total is 86; A is 84; B, 88; C, BL; and
D is 89.

Ckay. I Just checked all A, B, C, and D, and
they're all still reading OFF-SCALE HIGH.

And then the - in the tank in the service module
RCS indicator He tank temp is resding 70 on A;
it's reading 85 on B, 85 on €, and 65 on D.

Roger, Pete. Copy 70, 85, 85, 65.

Yes. And something I forgot to pass on, I guess,
I think I did. When we seped from the S~IVB prior
to turning around, 1 believe it was helium 1, B,
barber pole; and system A, secondary propellant,
barber pole; and that was it. We turned them
both on and away we went.

Roger, Pete. We copy that.

We also, Houston, think that our PCM gage is out.
It's been reading zero. We changed our canister
at the proper time and we had - when was it?
During powered flight, then?

During launch.

Yes, during launch we had a flashing P CO2 light

alorg with a few others. This thing jumped all
over the place and then all of a sudden it went
to zero and then it moved off *he peg, so I kind
of got the suspicion that the PT CO2 gage was out,,

Roger, Pete. We confirm or suspect that down
here.
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12, Houston.
Hello there, Houston. Go ahead.

Say, since you got those two indications on the -
two barber pole indications we'd like to have you
verify that you did complete the step of throwing
the secondary propellant service module RCS to
CLOSE and then back to OFF.

That's affirmative.
Roger.
Apollo 12, Houston.

Go.

Flight plan at this time calls for terminating
the battery B charge. Because of the exercise
this morning and the fact that it drained down
the batteries, we'd like you to continue charging
battery B, and we suspect that it'll probably go
on to about 13 hours. We'll give you a call when
we'd like you to go to battery A. Also, you can
perform your 02 fuel cell purge as planned, and

if you hold out - or take that waste water dump
down to about 15 percent rather than the nominal
25, you won't have to have another dump until
about midcourse 2.

Understand.

Okay, Houston, we're going to turn off the dump
now.

Rogef, 12.

Say, Houston, how far out are we?

Stand by, Pete. We'll give you a good figure.
Thank you.

12, you are about 56 000 miles out now, and you
are smoking along at T600 feet per second.

Okay. Thank you.

Al, are you still at the window?
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That's affirmative.
Houston, Apollo 12,
12, Houston. Go shead.

The Earth doesn't seem to be getting smaller too
fast right now, but it is sort of funny. It Just
seems to hang out there. It doesn't - You can't
see it rotate, you can't see it move or anything.
It Just sort of hangs out there in this black
space, and the Moon jJust doesn't seem to be any
bigger than it was when we left, but it looks
more like a sphere also. It sort of looks like

a ball that is being hung out there somehow. It's
really crazy.

Al, vhich way does it look like it is hanging
from?

Korth Pole, naturally. Otherwise the string
would get all tangled up.

Just scientists are supposed to know that.
You need some experimental proof.

That subsolar point is over the water now, and
it glints on the surface of the Earth just like
a light on a billiard ball or something. There
1s a little spot there that gives you a little
specular reflection, and then it's got a bright
halo, or just a bright area, around it.

Roger. How - -

It looks like we can see the coast of China and
Japan now. It's kind of hard to tell. You can
see red Earth pretty well, but if there's greens

or grays, it is very difficult to discern them
from the blues.

Roger, Al. That glint, is that about a quarter
of the way off the - about half-way between the
terminator and the edge?

That's about right.

Music - "San Antonio Rose™

Al's getting homesick up here; we're Just trying
to keep him happy.
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Pete, Is that you singing?

Ro. Unfortunately, it's not.

Pete, let's hear a little of that good music.
Music - "San Antonio Rose"

Okay, that's enough. Pete, I asked for a little
of the good music.

Roger-Roger.
Just & minute. TI'11 go see if I can find it.
Music - "Louisiana Man" by Rusty and Doug

Pete, all the folks down here feel that isn't
half bad.

All bad.

Well, I'll tell you what it's done. It's preci-
pitated a big search for the rest of the tapes.
Al and Dick are scurrying all over the spacecraft.
Can we help?

Houston, 12.

12, Houston. Go ahead.

Okay. What about the waste stowage vent?

12, you can go ahead and close it now.

Okay. And we'll hold off until we finish charging
battery B, before we dump the battery compartment.

Roger, Dick. That sounds good.

Ed, I guess you might as well start logging this
leak rate now for the LM. It's - DELTA-P is
plus 0.2 right a* this time, and I don't think
we'll be ... for a day or so now so we can start
logging, and zero on our gage is 0.1 plus 0.1l.

Roger. Copy DELTA-P 0.2, and zero is 0.1.

That's affirmetive.
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Houston, this is 12, VWe went ahead and vented
that battery right now and it's on its way down
to zero. It was up to 3 volts when we started.
Roger, 12.

Okay, Houston. At 12:24 it says here in our
flight plan that we'll be full frame for a

500 mi)limeter and we have it out, and I pre-
sume that that time is still pretty good.

Stand by on that, Pete.

Pete, was that a recent write-in to the flignt
plan?

No, it's on our photo card.

We Just found that out before we left.

hoger.

Music - "Chattanocoga Choo-Choo"

Pete, those wvalues of the f-stops you just )
questioned look good. That's f:11 for the Earth,

£:8 for the Moon.

Okay. Thank you.

END OF TAPE
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Music - "Can't Take My Eyes Off of You" (Vicki
Carr)

-++ is that any better?

Well, we suggest, Dick, that maybe you continue
scurrying around there.

Oh, you're really hard at it today, aren't you?
Okay.

Music - "Wichita Lineman" (Glen Campbell)

That Earth view is really going to be something
veird coming back, Houston, when you only got
about a - just a little bitty sliver of the Earth,
because, like I said earlier, you Just can't see
anything in the black. And when we had that
eclipse at about 5 hours, I guess the Earth's
going to completely disappear.

Roger, Al, copy. You see Australia coming up
over the - over by the edge?

I sort of do. It's difficult to tell, unless the
ground is - has a pretty good contrast to the -
to the water. And I can see some red over there,
and I'm not really sure whether that's Australia
or exactly what it is. Makes you wish you had
studied your geology harder in high school, or
something - geography, that is.

Okay, Houston. We've got Australia.
12, Houston. Say again.

Roger, ve got Australia in sight now at the -
oh, it's about the 8 o'clock position, with re-
spect to the terminator.

Al, are you able to pick out any small islands
out there in the Pacific?

Pete's using the monocular right now and - what
do you say, Pete?

There's a lot of ¢louds out there, Houston. 1
can see a lot of fairly small clouds, but there

is so darn much cloud cover out in the Pacifie,
except right off the northeast coast of Australia,
that I really haven't found any islands yet, but

I am sort of scanning for them now.
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Roger.
Hey, Houston, 12.
Houston. Go ahead.

Roger. Have you been plotting this PIC on the
ball? How's it looking?

Roger, Dick. We've been watching it; stand by.

Dick, we've been looking at your trace here, and
it looks as though you're up to around 27 degrees
now; you're just sort of pigtailing out. What
gave you & large excursion was the waste-water
dump. It looks a&s though you'll be heading back
in; you won't really significantly improve -~
that is, vou won't really get the alignment rate
right down close to zero at the rate you're go-
ing, but you'll probably stesy within 30 degrees,
so Just hold what you've got.

Okay, Ed. Thank you.

Apollo 12, Houston. We have a -~ some P37 PADS
for lift-off, 25, 35, 45, and 60, when you're
ready to copy.

Okay. Mr. Bean is busying himself finding the

PAD et this time, and he'll be ready to copy in
Just & minute.

Roger.

Go.

P37 block data: 025:00, L227, minus 169, 07h:12;
035:00, 6327, minus 166, 0T73:39; 0L5:00, L4917,
minus 168, 097:58; 060:00, 4496, minus 168, 122:01.
That's it, Al. Read back.

Okay, the last one I got before we lost S-band
there with you was the 122, and I didn't copy

the last part GET LOOK.

Okay. GET at 400K was 122:01.

Okay, readback follows: 025:00, L4227 ...; 035:00,

6327, minus 166, 073:39; ... O ... 045:00, ~
4917, minus 168, 097:5 ... - - .._1
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Al, hold up; your transmissions are all broken.

I'1) see if I can get & little closer to the
mike; do you want me to start over again?

Stand by, Al. We still have a lot of static on
the line.

Okay.

Okay, Al. Go shead with your readback. After
025:00 we pretty much lost all of it.

Okay. I'1) start anew. 025:00, 4227, minus 169

0T4:12; 035:00, 6327, minus 166, 073:39; 0L5:00,
4917, minus 168, 097:58; 060:00, LL96, minus 168

122:01.

Readback correct, Al.
Hello, Houston, 12.
12, Houston. Go ashead.

Roger. It looks like - get another calibration

point for ocur service testmeter. Looks like the
battery compartment is vented when it reads 0.k

of a volt. It's been on for about - well,

30 minutes and going ... Can you take a look at
that?

Roger. Copy. Voltage for vented is O.k.
Roger. You confirm us closing that = at this
time, starting on a battery B charge, over -
or a battery Alfa charge.

Dick, we'd like to go ahead and close the batter
manifold, but continue charging battery B.

Okay.

Dick, we estimate another 30 to 45 minutes for
charging battery Bravo.

Okay.
Apollo 12, Houston.

Go shead, Houston.
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Dick, you can go ahead and stop charging battery
Bravo and start on battery Alfa. If you go

ahead and charge that until you hit the sleep

period, you'll be able to get 60 percent of the
charge back in.

Okay. We're going to go off BAT B and start
charging BAT A.

Roger.
Okry. We're charging BAT A at this time.
Roger, 12.

END OF TAPE
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b 17 k2 - CC Apollo 12, Houston.

1bh 17 L6 CDR Go ahead, Houston,

1k 17 L8 cC Roger. We're sort of suggesting here that, when
you terminate your PTC, you go directly to
your P23 attitude as listed in the flight plan
to do your P52. There should be good stars there.
and it will save one attitude maneuver later.

14 18 07 CIR Okay .

1418 11 cC And at the P23 optics CAL, the roll is 20k,
pitch 262, and yaw 0.

1%k 18 18 CDR Okay .

ik 18 44 CIR Welcome aboard, Don.

1k 18 55 cc You certainly had an exciting one this morming.

14 19 01 CDR Yes. It keeps recurring in our conversation
(laughter) throughout the day today.

1k 19 14 P Anybody see anything from the ground in all
that. business?

1k 19 23 cc That's affirmative. We saw lightning coming
right down your p.ume, right to the ground.

1k 19 32 CMP Are you kidding me, or not?

1% 19 34 cC That's some of the reports we've been getting
back.

1k 19 39 CDR I believe it.

1k 19 4k cc I keep telling you, you don't fly through
thunder storms.

14 19 k9 CDR I keep wondering why they write that in all the
handbooks. They can write that in the Saturn V
handbook now.

14 45 L3 CER Houston, Apollo 12.

14 Ls 52 cC Houston, go.

1h L4y 56 CMP You know these marks are going to be good. Dick

Gordon even used his eye patch this trip.
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Roger,

I was looking at the Earth a few moments ago.
You can see the entire top of Australia. Sure
is pretty, and hardly any clouds at all over it.
And looks to me like it's to be about one and a

half to two times the size of & golf ball at
arm's length.

Should be a pretty impressive view from that
altitude.

Apollo 12, would you select OMNI Alfa, please?
Roger. Didn't seem to change anything.
Houston, say egain.

Roger. We were watching the signal strength,
and it didn't seem to affect it much.

We're anticipating.

0xay.

Say, Houston, 12.

Go.

Cur PICAPAR has put the star in the IM. Have
you got a couple of stars to this attitude that

would not have blockage by the LM?

Stand by.

Apcllio 12. Tt looks like you beat the computer
down here. Procyon end Rigel are the ones that
we're recommending, that's 16, Procyon, and

12, Rigel.

Okay. And here's NOUN 05 for you, and here's
the torgquing angles coming down.

Roger.

Okay. Houston. Are you copying those torguing
angles?

That's affirmative.

Have you got them, Houston?
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That's affirmative.
Okay.
Apollo 12, Houston.

Go ahead, Houston.

It looks like you've got a pretty good platform
up there, since the last P52 you had - You show
about 1.4 in negative drift in Z, and the other
two axes are better than that, so we're quite
pleased with that down here. Also, we would lik
you to confirm the position of your SCE power

push.

SCE power is in KORMAL.

In NORMAL. Roger.

Hello, Houston, Apollo $. Correction, 12.

Go ahead. Houston, 12.

Roger, Houston. What state vectors do you have
in the IM slot?

It's the CSM prior to the P23.
Thank you.

END OF TAPE
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Apollo 12, Houston.

Apollo 12, Houston.

Go shead, Houston.

Roger. It looks like we're ready for PIC now,
and when you start the maneuver we would suggest
OMNI Bravo.

Roger, OMNI Bravo.

Hey, Houston, how do those P23's look to the
guys in the back?

They look great.

- They're real happy, huh?

They sure are.
Okay. If they're happy, I'm happy.

12, we've got an uplink to the gyro drift
whenever you can give us the computer.

Okay. It's all yours.

Thenk you.

Apollo 12, the computer's yours again. Thank
you.

Apollo 12, Houston. We're finished with the
computer. It's yours again.

Okay. Thank you.
Thank you.
This is Houston, 12. Did you call?

That's negative, Houston. Some other spacecraft
must have called in.

Roger. (Laughter) I was hearing you occasion-
ally weak, and we're not sure whether it's you
or the others.

Roger-Roger. .
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Apollo 12, Houston.
Apollo 12, Houston.

Go ehead, Houston.

Roger. We wanted to make a couple of suggestions:
for you before you settle down for the night, anc
we wanted to leave that up to your option, when
you want to go to sleep after you eat. And a
couple of items before - we wanted to remind you
of - that you'll have to include before you
settle down for the night, TFirst one is that
the H2 tanks, both 1 and 2, should be in AUTO.

You would terminate the battery charge, and
you'd change the lithium hydroxide canister, and
then we wanted to leave it up to you when you
wanted to terminate your activity today.

Okay. We understand about the battery charge,
and we intend to change the canister on time;
and more than likely we'll try to go to bed
about the proper time although we may go a
little bit earlier. We're all pretty tired.

Roger. That's fine with us, and we can under-
stand that you might want a little extra sleep.

12, in case I was not clear on that, we suggest
that you go with the heaters to AUTO after you
finish the presleep checklist.

Okay. H2 heaters to AUTO after presleep check-
list. Roger-Roger.

You guys calling, Houston?

Not us. You must be talking to somebody strange
now.

Okay.
Apollo 12, Houston.
Apolle 12, Houston.

Go ahead, Houston.
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Listen, those transmissions you thought you
heard a couple of minutes ago were us running
some keying checks. We didn't think they were
getting out, but apparently a couple of them
did; so apparently, nobody is up there flying
with you.
Ckay. Very good.
Apollo 12, Houston.
Go ahead, Houston.
Roger. We liked your PTC maneuver down here.
Looks pretty good. And just a reminder to -

You can turn off the AUTO RCS select switches
now.

Houston, Apollo 12.

Go.

How about a E-memory dump?

We're all ready.

Coming at you.

Apollo 12, Houston.

Go ahead, Houston.

Could fou give us that dump again? We switched
bit rate on you in the middle and fouled our-
selves up.

Coming at you, Houston.

Thank you.

Hey, Houston, seeing we don't have any service
module RCS propellants gage that's working,
could you give us our - what you think our
present A, B, C, and D quads are, please?

Houston, Apollo 12.

Go.
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Roger. Did you get my last request?

Yes. We're trying to work those up, the RCS
consumables,

Oh, okay. Thank you.

Yes. We're working on it.

Apollo 12, Houston.

Go shead.

Okay. I've got your RCS propellants for you.
The total is 83.2 percent; Alfa is 80.5; Bravo
is 85.3; Charlie is 81.L4; Delta is 85,4, That's
the status as of about 2 minutes ago and also,
we got your E dump successfully.

That's lovely.

Roger.

END OF TAPE
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Apcllo 12, Houston.

Go ahead.

Okay. I've got your RCS propellant for you.

The total is 83.2 percent, Alfa is 80.5, Bravo

is 85.3, Charlie is 81.L4, Delta is 85.4. That's
the status as of about two minutes asgo, and also,
we got your E dump successfully.

That's perfect.

Roger.

Houston, 12.

Go.

Okey. The presleep checklist is complete. We
have no medical crew status report, and - the -
We're goirg to the normsl lurar COMM mode except
S-band NORMAL, so forth and so on.

Roger. Have pleasant dreams. We see you in the
morning.

Oksy. The battery charge is going off at this
time.

Roger.
Apollo 12, Houston.
Apollo 12, Houston.

Go shead, Houston.

Sorry to bother you again, Pete. We need pyro
BAT readouts from you if we could. We'd also
like to get a IM/command module DELTA-P reading
and a confirmation that the hesaters are on AUTO -
the cryo heaters.

Okay. The heaters are on AUTO; BAT C's, 37.1;
pryo BAT A, 37.2; pryo BAT B, 37.2; and the
1M/CSM DELTA-P is plus 0.4,
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Roger. We've got it all. Thanks very much and
have a pleasant night's sleep.

Ckay.

END OF TAPE
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Hello, Houston, Apollo 12.
Good morning, Pete.

Hello, 12. Houston here.

Hello, Houston; hello, Houston. Apollo 12.
Over.

Good morning, Pete.

Morning.

You have everybody up and about there?
Everybody's up.

They give you a crew status report.

I thought we just had it, but go ahead.

Oksy. Everybody had 8 hours of sleep, and the
FRD's for the CDR is 11 Q05; for the CMP, 11 005;
for the IMP, Ok4 006.

Roger. Copy.

Apollo 12, Houston. If you want to go ahead and

stir your cryo's, we can get good H2 and 02

readout for your consumables update.
Okay, that's in work.

A couple of words on your RCS, Pete. We're
running a little behind the curve, & total of
sbout 60 pounds low. We are recommending that
you perform your maneuvers at your option at
either 0.2 degree a second or minimum impulse in
an attempt to reduce RCS usage. Over.

Roger.

12, Houston. Ready with your morning newscast
if you are.

Okay. Go.
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Okay. Whoever answered me that time weas way
down in the mud and hardly readable. World
attention is on the Flight of Apolleo 12. The
Soviet Union held the crew as courageous; and
Tass, the official Soviet news agency, reported
the start of the mission and a brief factual
report in both of its Russian and foreign-
languege reports. Czechoslovak television carried
a live coverage of the lift-off, cocmplete with
an explanation of technical details. In West
Germany, all radio and television networks carried
the launch live, as did the Japanese Broadcasting
Company. The launch is being described by such
adjectives as "spooky™ and "ecliff hanging." Even
President Nixon, & one-time Navy man himself,
admitted he had some anxious moments but added
"I'm really proud of those thrze men up there.”
Weather is & news item in Houston where tempera-
tures are expected to dip into the 20's tonight.
Automobile owners are being advised to put anti-
freeze in their car radiators. Today's a voting
dsy in Fouston as Houston picks a mayor, eight
councilmen, four schoolboard members, and decides
uponr a number of special issues. In sports, .
Houston Oiler Woody Campbell ended rumors and
speculation yesterday by strolling into the
Oiler training room and putting on his uniform.
He says he's in good shape after 10 months as
an MP with the First Infantry Division in Vietnanm
and hopes to be in action very scon. We're
working up some ball scores for you; the only
one avail.ble right now is a halftime score, it's
Ohio State 28 and Purdue T.

Houston, 12. Right at the end of the reports on
Apollo 12, we changed the antennas. Did you want
to relay some stuff up between that and the elec-
tion in Houston? If so, would you repeat it,
please?

Okay. Yes, I got several paragraphs in there.
Let me start over again and I'll read it on down
to wvhere - the election in Houston. World atten-
tion is on the flight of Apollo 12. The Soviet
Union held the crew as courageous; and Tass, the
official Soviet news agency, reported tl.e start
of the mission in a brief factual report in both
of its Russian and foreign language reports.
Czechoslovak television carried live coverage cf
the lift-off, complete with an explanation of
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technical detalils. In West Germany, all radio
end television networks carried the launch live,
as did the Japanese Eroadcasting Company. The
launch is being described with such adjectives
as "spooky" and "cliff hanging." Even President
Nixon, a one-time Navy man himself, admitted he
had some anxious moments but added "I'm really
proud of those three men up there." And weather
is a big news item in Houston where temperatures
are expected to dip into the 20's tonight, and
there was a fairly heavy frost in the neighbor-
hood last night. And then we picked up with the
voting, which I guess you got.

Roger-Roger. Thank you.

And I got a flight plan update when you have a
chance.

Go ahead.

Okay, Dick, At 30:30, we call for a waste-

water dump, which is back to our normal procedure
of dumping down to 25 percent on that one. And
at 31:30, want to start a charge on battery Alfa.
Over.

END OF TAPE
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Roger. We copy.

Waste-water dump 30:30, 25 percent. Battery A
charge, 31:30.

Roger.

12, Houston. Your PC02 sensor is powered through
a circuit breaker on panel 5. It you haven't
already checked it, would you check transducer
pressure group 2; main Alfa circuit breaker?
Okay. Wait one,

They're a1l in, Houston.

Thank you.

Houston, Apolle 12. How far out are we now?
Stand by and I'11 find out for you, Al.

12, Houston. Not quite halfway at a 110 000 miles.
Roger.

12, Houston. OMNI Delta, please.

12, Houston.‘ We'll continue to manage your
sntennac here until you tell us that you're

ready to take control of them. And I have a
consumables update for you.

Okay, Houston. We're eating breakfast, so we'll
let you manage them for a while longer, and I'm
ready to copy the update.

Okay. The update was at 26:50; your total RCS

is 83.2; reading Alfa through Delta, we have

80.5, 86.0, 80.8, 85.4, Your H2 is 87.8 and

85.6; 02 is 87.0 and 87.1. Over.
Roger. 12 copies.
Houston, 12.

Go shead, 12.
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You got anything more *o add to what happened
yesterday? We've been sitting up here chuckling
sgain this morning about it.

Stand by and I'11 get a recap on it, Pete.

12, Houston. Nothing new to report. 1It's -
They're still considering it from two, three
aspects, but nothing firm yet.

Okay.

12, Houston. We've got a half dozen or so scores
of ball games in progress, if you're interested.

Okay. Go ahead.

OCkay. Final score, Syracuse beat Navy 15 to 0;
in the third quarter, Yale is leading Princeton
14 to T; in the first quarter, Texass 21, TCU
nothing. In the third quarter, Houston's szhead
of North Carolina State 34 to 7; in the third
quarter, Michigan State is leading Minnescta

T to nothing; end that big game in the Big 10,
in the third quarter, it's now Ohio State L0
and Purdue T.

Ckay. Thank you.

... Paul, this is Dick. I understand that the
University of Washington's homecoming's this
veekend; will you wish them well for me, please?
Okay. Sure will. We'll pass that on.

Sounds like I should have (clearing throat)
wished Princeton well a little earlier; maybe

it's not too late.

No, it's only the first quarter. Maybe it will
still work.

Okay.

And I guess Texas doesn't need any help.
Apparently not.

Hello, 12; Houston. We're not trying to press

you, but we've got your uplinks and your PADS
ready whenever you're ready.
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Ckay (clearing throat). We'll give you the com- -
puter right now, snd - and I'll be ready to copy
the PAD in Just a second.

Okay. And also, for information, the burn at-
titude for MCC-2 will also be a good attitude for
P52 and for all your star checks if you want to
came out of PTC and Jjust go right to that
attitude.

Okay. That sounds good. Ready to copy, and the
comriter is yours. It's in POO and ACCEPT, and
Al's ready to copy.

Roger. It's MCC-2, SPS G&N: 63284, plus 0.96,
minus 0.25, 030:52:43.68, minus 0060.1,

minus 0012.6, plus 0005.6, 03k, 095, 233. The
NOUN Lk blocks are not applicable; 0061.7,
0:09, 0057.2. Sextant star 22, 150.5, 30.9.
Your boresight star is Vega, 036, up 250,

0 deflection, up and down that is - correction,
left and right. The rest of the PAD is NA.
Your GDC align stars are Sirius, 15; Rigel, 12.
The angles are 256, 152, 069; no ullage; IM
weight, 33585. Over.

Okay, Houston. That's 63284, plus 0.96,

minus 0.25, 030:52:43.68, minus 0060.1,

minus 0012.6, plus 0005.6, 034, 095, 333, A,
NA, 0061.7, 0:09, 0057.2, 22, 150.5, 30.9.

Vega, 036, up 250, 00. Set stars are Sirius, 15,
and Rigel 12; 256, 152, 069; no ullage; LM
weight 33585.

That's all of Charlie, Al.
12, Houston. The computer's yours.
Roger.

12, Houston. You want some more ball scores,
Dick, or are you busy?

Go ahead.

Okay. Sorry, Pete; it didn't work. The final
score was Yale 17, Princeton 14. And for Al,
Texas is leading TCU at the half 2k to T;
Washington, they haven't started on the West
Coast. In the fourth quarter, fourth quarter
that is, Pitt is leading Army 12 to 6. Dave's
next to me; he Just cringed at that. A final,
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Penn State beat Maryland 48 to nothing. Final,
Houston beat North Carolina State 3k to 13.
Here's a big one. In the third quarter, Missis-
sippi is leading Tennessee 31 to nothing. The
final in the Chio State-Purdue game, Ohio State
on top, 42 to 1b. Minnesote beat Michigan State
1% to 10. 1In the first quarter, Arkansas is
leading SMU 1L to 12. At half, Rice is leading
A&M 7 to nothing. And that's all we have for
now,

Okay. Appreciate it very much. Thank you.
Hello, 12; Houston. You're GO for MCC-2.
Apollo 12. Roger.

Houston, Apollo 12. The IM/CSM DELTA-P is
plus O.T.

Houston. Roger.

12, Houston. I have some high-gain angles for
you for the burn.

Okay, Houston. Go.

Okay. That will be pitch minus 85, yaw plus 28.
And when you get to the burn attitude, would you
give us narrow beam width, please?

Okay. Pitch minus 85, yaw plus 28, and while
we're in the burn attitude, go to narrow beam
width.

Roger.

And as soon as we roll around on this one to the
right reoll angle, we'll be going into the P32,
Houston.

Houston. Roger.

12, Houston. Give us OMNI Brave, plesse.

END OF TAPE
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01 05 L5 54 cC Hello, 12, Houston. Over.
01 05 &6 30 cC Hello, Apollo 12, Houston. Over.
01 05 L6 3L CDR Go shead there, Houston.
01 05 W6 37 cC Okay, on this - You've got a pretty tight IM,

and it is going to have to be purged some. We
have got two options. The flight plan calls for
a CSM purge at 36 hours. The other option is to
vent the IM down now. Instead of doing that,

the pros and cons are that the cabin purge, the
CSM cabin purge takes longer, and does slightly
perturb the postburn tracking. Now, all of other
things being equal, and if it meets with your
approval, we would like to request that you vent
the IM down now. Over.

01 05 47 22 CDR Okay. Roger. How far do you want it vented?
01 05 LT 30 cC This is Houston. You are broken. Say egain.
01 65 47 32 CDR How far do you want it vented?

01 05 L7 35 CcC Oksy. We would like to vent to a DELTA-P of

about 1.5 to 1.6. This should take about 30 to
LS minutes to go from the present 0.7 to those
values. Over.

01 05 4T 5L cMP Houston, okay. Are you looking at the DSKY?
01 05 47 58 cc That's affirmative.
01 05 48 02 CcMP Okay. There's the torquing angles. Do you
copy?
01 05 4B 05 cc We have only got one so far. There they come,
We have them, Dick.
01 05 L8 1L (o213 Okey. Torquing on my mark.
01 05 L8 16 QP MARK.
01 05 48 19 cc Got it.
01 05 52 59 _ cC Hello, Apollo 12, Houston. I have a status report

on the Phoenix 200 if you want it, Pete.

01 05 53 07 CDR Okay.
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i

Ckay. Al Unser is leading after 59 laps. Mario
Andretti is second. Bobby Unser is third.

A. J. Foyt was forced cut of the race. My in-
formation doesn't indicate when. He was running
with the leaders and his car was damaged in a
collision. There were no injuries.

Roger-Roger.

Houston. Apollo 12. The lithium hydroxide
canister change out has been done on time.

Roger 12. Thank-you, and your platform locks
real good. No updates,.

Okay.
Hello, Apcllo 12, Houston. A hot flash on the
Phoenix 200. Al Unser and Mario Andretti col-

lided with each other and Bobby Unser is now in
the lead.

Okay. Very good.
Hello, 12, Houston. A correction to my last
update on the Phoenix 200. That collision was

between Mario Andretti and Beobby Unser. Al
Unser still has the lead.

Okay. Very gocd. Do you know how far along they
are in the race?

Ho, we don't know right now, Pete. We will get
it for you.

Okay .

12, Houston. Can you give us a readout on the
IM command module DELTA-P now, please? o

Okay. Just & second, let me go up there. I had
& clock running for a while, and I was Just going
to check it in a minute.

We Just want to get a heck cn the rate.

Okay. It's about 1.25 to 1.3 right now.

Roger, understand. And here on the ground, we're
configured for TV.
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Okay. We're just setting it up in here, and
the - we'll go back to IM tunnel VENT. You
want to go to 16, right?

That's affirmative. Between 1.5 and 1.6.
Ckay. It's back at VENT.

Roger.

Houston, you want the TV now?

Stand by, Pete.

While we're getting a reading on the TV, Pete,
they stopped the race in Phoenix after 8k laps
because of rain, if you can believe it; and
they're going to wait awhile and then restart
when it slacks off.

Okgy. Thank you.

12, Houston. We're ready for a TV whenever you
are, Pete.

Okay. We'll be coming at you in just & second.
Roger.

Okay, Houston. We're giving you the TV. We'll
be coming up VOX, and we'll let you watch what

happens during the burn.

Roger.

Okay, I guess I'm on VOX now. I've got tc stow
this helmet stowage bag. I'll stick it in this
container AT here.

Ro, not in AT.

B30.

Okay, Dick, I don't think your VOX is set quite
right yet. Need some more sensitivity. Use the
ess plug all the way.

Okay.

>4
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Let me get the big book.

Preburn checks, 30 hours 52 minutes 43.68 seconds.

Flus 5.6.

Okay. Got the TV yet, Houston?

Roger, 12. Looks beautiful.

Ckay. We're Just going through the preburn
checklist at this time. Al's down in the bilge
stowing some gear for the burn. Dick's in the
left-hand couch, and I'm in the center couch
right now, and we have the TV mounted so that
you can watch the instrument panel and the
switches throwing.

Roger, Pete.

Okay, let's see. The clock's in SYNC now.
They're in SYNC 34, 27, and 25.

Houston, do you want us to rum the tape recorder
during this TV or not?

Stand by.

We're concerned asbout the high bit rate while
overating the TV.

12, Houston. Better run the tape Just during
the burn.

Okay.
We had the automatic stop on.

Al, would you take the monitor and put it some-
place for a second? And Dick, hand me the - -

Put it over Lere.

- - tool E, so I can go up and check the DELTA-P
in the IM again.

Okay, yes.
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Okay, we've got just a little bit to go.

Got all your shouider straps tucked away where
they won't go anywhere?

We're at 1.4 on these water bags. Need a drink
of water, Dick?

Got it.
Okgy.

Well, let's see, we got to do samething with the
water gun. Let's stick her down here.

Can't, with that thing on, can you?

Uh-uh. Rot unless it would go in backwards,
which it will,

That's super.
There you go.

I'11 hold on to tool E. 1I'm gonna - I'm gonna
shut off the vent a minute anyhow.

We're almost there. If the our stowsge bag falls
off the wall, we're going to have garbage all
over the place.

Oksy. There's another one.

Great Scott.

Oksy .

Got the DAP all loaded?

DAP's loaded. ROT CONTROL POWER, two of them,
AC/DC,

AC/DC.

DET is set.

It's set.

And we have several choices. You can either go

to PL0O, or we can sit where we are, or you can go
over to POO.
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Might as well sit here for a few minutes, I
guess , and watch the clock, and see how they do
Deadly TV monitor keeps f¢oat1ng around here.
- Get, her ‘and puL her out of the” wuy. oot i

13

ka. e R B

& Well, let’ me’\chetk -th-at IM DELTA-P sagain.-T & oW
Tdnuaey 25

No, not quite.

- =i .,

E A [ _'7) RET

Okay. Now, weren't we flow1ng some 0, before?

5.0 2
Wonder why ve're d01ng it now?

We haven't opened éﬁ&ihing. You got any of the
vents open down there, Al? R
Wt J@t_gp,check. Jijion it think so. I don't think
iy we're Lloving anytplng. - T

.1, Bverything's cloged in here and the DELTAFPLF =
Lo U N : [ PR L e yie [V S

ey Nay, - it!'s in. tunnelktent I 9. ventlng the LM .
down ..... A L

LoD nlon afl

Ko, not & thing is venting as -far as Iccgn see.
Oh, you Just may be msking pp.some in the cabin.
ERERIEEEEE S RS I LSV t

) _ .
oo DO ¥OU see gnything loose, now? IR

I think I've got it all stoggq.
Very good.

Trouble is, some of those things hang up in under
the seats and float so still that you don't see

. them. Think they're part of the seat or something.
You're not used to locking in those places on
Earth.

_Okay. We got 30 minutes to the burn.
All righty.
Set 10 minutes on your little ding-ding timer

there, will you, Al. And then fasten it to that
_+ tunnel vent so I don't forget it.
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All right.

Give all these circuit breskers a quickcage ...
Go for the burn, time is 9 seconds; to shut-
down is burn time plus one, and we trim X to

within two tenths, less than 2.

Did we ever dump the waste wvater down to
25 percent?

No. We can do that right now. Okeay, waste-
water dump coming up. Hey, Al, you want to
check = want to watch the gege?

Okay.

Okay .

And Houston, ve're going to dump the wagte water

down to 25 percent at this time.
Roger, 12. We're standing by.

Okay, chevck - = okay, vent valve is closed, and
I'm going to dump A.

Okay.

There you go.

You got 50 percent, around there, about 49.
Okay.

Huh?

I need the AUTO dump vent B systems book.
Pete's got 1it.

Okay, I'm going to - I'm reading 1 point -
Houston, I'm reading 1.5 on the IM DELTA-F now,
but I think I'11l let it go to 1.6 because the

gege has sbout a tenth error in it when it's
equal.

Okay, Pete, that sounds fine.

S 3
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How is the waste water doing, Al?
It's doing good., It's Just down to sbout L5.

Okay. Say, how's the focus on the TV? We usu-
ally don't become focused on this monitor up here.

Hey, Houston, what do you think of the hats our
boss presented with us?

We were Just going to ask you for a little
fashicn show here, trooups.

Well, we've got a space-qualified beta cloths
and all those good things.

Roger. CAPCOM has one, too.

Cutstanding. Have you got a propeller on yours?
No. Just one guy's got a propeller.

«+s That's what I figured.

I'm jJust like you guys.

How's the waste water, Al?%

It's good. It's ...

How much is it?

1% percent.

Okay .

It sure is spraying outside. It looks like a
snowstorm.

Oksay. Did you mean to leave this storage box
open?

Yes, I've got sométhing I want to put in there.
Okay.

Hand me a towel, would you, Pete?

Here you go.

Okay. ©Slip up into the tunnel, and let's look

at the DELTA-P again. Just a smidge more. Okay.

]
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How's the waste water?

Waste water is running. It's now at 3l.
Very good.

Very good.

I'm all done.

Al, if you will jump back in here, we can get
the PLO checklist.

Okay. I will be right with you a&s socn as the
weste water is down, and I']1)1 get the IM
squared away, and that's it.

5till 31 « now it's moving down. ... of the
wvater is up at 95.

It's about 29 now.

Okay. One towel back where it belongs. COCksay.
That's 25 percent., Shut her down.

Waste water down, Pete.

Oksy. Waste water coming off. Pressure relief
is from dump A back to 2, potable inlet is
caning open.

There you go.

That's it. Now, once you square away the LM,

that's good enough, it ought to be jJust sbout
1‘6.

I'11l get this in the stowage compartment.

There we go, IM/CM DELTA-P and, Houston, it's read-
ing now 1.6, exactly.

Ckay. There I come.
Roger. 12. You can terminate.

Okay. Let's put the tool over there. Now, let
me up in my beit. Now adjust. Oksgy.
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There you are.

All right. ... the whole works.

Give Al one. He can have the PAD, I guess.
Okay, Al, I'11 let you have the PAD.

Oksy.

Got ... easy?

Oksy, want to cycle into POO and PLO and bring
everything up to speed.

Okay. We're down to ... 20 minutes.
Okay.

We're in POQ and PLO.

Okay.

PLO and those angles look good, 337.30, 095.2h,
332.52.

Okay. Let's go there.
All right. Going on maneuver. Yes. There it
goes. This reminds me of riding in a freight

train.

freigat train, freight train, going so fast
(singing).

Ckay, we're there.
All right.
Burn attitude.

Now, you've got the 50 18 and AUTO. We have

checked vhe stars. Okay. I'11l run the checklist

to minus 6 minutes.
The GDC's aligned.
Okay .

All right. Panel 8 circuit breaskers, STAB
CONTROL SYSTRM 8 of them closed.
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STAB CONTROL, B closed.
CB 8PS, 12 of them closed.
SPS, 12 closed.

Okay, set DELTA-VC.
DELTA-VC is set to S5T.2.

Roger. That's verified. EMS FUNCTION DELTA-V
verified?

It's set - -

DELTA-V verified.

MANUAL ATT, three of them in RATE COMMAND.
RATE COMMAND.

LIMIT CYCLE, ON.

LIMIT CYCLE is ON.

ATT DEADBAKD, MIN,

MIN.

RATE's LOW.

RATE, LOW.

TRANS CONTROL POWER, UP and ON,

UP and ON,

8CS TVC, two, up to RATE COMMAND.

SC5 TVC is RATE COMMAND.

DELTA-VCG IM/CSM.‘ .

IM/CsM.

TVC GIMBAL DRIVE, PITCH and YAW, AUTO.

PITCH and YAW, AUTO.

Okgy. There we are. We're holding at 6 minutes.

\¥
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We've got about 12 minutes to go, Al, to bus ties.

How's that focus, Houston?

Apollo 12, Houston. Focus is Just a shade fuzzy
now. It was better earlier.

Okay. I'll move in a 1little bit. How's that?
How's that?

It's getting worse now.

Wrong way.

Now, it's improving. No, you went through it.
Here, I'11l hold that for you.

Okay.

Looks like an eye exercise.

How's that look now, Houston?

It's pretty good now, 12. It's still not as
good as it was at first.

I can't understand why.
Friendly tuning fork again.

Yes. That's how I get around the spacecraft.
I turn on my propeller.

Apollo 12, contact.

Roger-Roger.

1'11 hold this for a while?

Sure, Just stick it up there somewhere.
Okgy, I'1l put it on the ...

Okay, Houston. 15 minutes.

Roger, 12.
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Al, I'11 give BMAG back in about 3 or b seconds
after the burn.

Okay.
It's only 9 seconds long.
Okay-dokey.

Looks like that S-IVB really did the Job yester-
day, didn't it?

Sure takes a long time for - whenever you dump
anything, it sure takes a long time for it to
dissipate out there. It really hangs with us.

Might mention to you, Houston, we've been &ll
been enjoying the food very much. It's a lot
better than Gemini.

Real fine, Pete.

Nice to have hot coffee this morning.

Apollo 12, Houston. I'1ll be giving you a
10-minute time hack in about a minute and a half.

Okay. Standing by.

It's a good move, Jerry, with the way our clocks
are up here.

Yesh. When Dick's up here by himself, this
mission timer we have on the panel 2 has been
virtually useless. It changes time both plus
and minus, and it's just not working at all
right.

Roger.

The one down in the LEB, one down in the LEB
is keeping pretty good time.

30 seconds .to go.

Okay. It looks like we're pretty well in SYNC
with you.
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I'm going to give you l-second lead so it will
be 10 when it gets there.

. Okay.

Stand by for 10. Two.
MARK.

Right, 10 minutes; we're right with you. After
the burn, we're going to clean up the spacecraft,
and I think the three of us will shave. And then
want to do some exercise with the exerciser, and
I suspect that will occupy most of the rest of
the day.

Roger.

Get my hand out of the way there. Holding the
books up here.

Seems like those upper thrusters, you can hear
them fire; it's the lower ones that you can never
hear.

I don't know what it is, but it's on top of the
insulation of the quad supports.

Oh, yes, I saw ... jesterday.

They're discolored.

No, they were that way yesterdsay.

They were?

Yes. It looks like you dropped a drop of oil on
water. It's multicclored. Yes. I noticed that

yesterday.

You think it's some heating from our RCS thrusters,
or what?

I don't think so. I don't think we've been
firing them that way. They might of done it
yesterday.

It wasn't there at launch, or when we first
picked up the IM.
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Okay. Coming up on T minutes, and we'll pick up
the checklist at minus 6.

Okey, Al, let's bring on the bus ties.
Okay~doke. ... ON, A/C's ON; got them both.
Okay, TVC SERVO POWER 1, AC 1/MAIN A.

1, AC 1/MAIN A.

TVC SERVO POWER 2, AC 2/MAIN B.

2, AC 2/MAIN B.

ROT CONTRCL POWER NORMAL, two, to AC.

AC.

ROT CONTROL POWER DIRECT, two, to OFF.
OFF.

BMAG MODE, three of them, ATT 1/RATE 2.
ATT 1/RATE 2.

SPACECRAFT CONTROL to SCS.

SCS.

ROTATION HAND CONTROLLER number 2, ARMED.
Number 2 is ARMED.

Okay. Primary TVC check. GIMBAL MOTORS,
PITCH 1, YAW 1; START/ON.

Okay, are you ready?
PITCH 1. Go.

Here you go.

PITCH 1 -

Mark.

It's on.
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Tape
Psage
I got it.
YAW 1 -
Mark.
It's ON.
I got it.

Okay. Verify TRIM CONTROL and SET.
Trim,

Plus 96, minus 25.

Okay, want to verify that, Al?
Just a minute. I have ... set.
Okay.

You got minus 257

Minus 25, yes.

You've got MTVC, right?

Roger.

Okay. SPACECRAFT CONTROL to CMC.
CMC. Trim to zero.

TRANSLATIORAL HAND CONTROLLER, CLOCKWISEf
CLOCKWISE.

Verify no MTVC. -

No MTVC.

20/16
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Okay. Secondary TVC check. GIMBAL MOTORS,

PITCH 2, YAW 2, START. Ready, Al?
Yes.
PI(H 2 -

Mark.
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1 got it.

I got it.

YAW 2 -

Mark.

I got it.

I got it.

Okay. Set the GPI trim.

Trim set.

Verified.

Oksy. Verify MIVC.

Have MTVC in PITCH - and YAW.

Okay. TRANSLATION HAND CONTROLLER, NEUTRAL.
NEUTRAL.

Verify no MIVC.

Ro MIVC.

Verify GPI returns to zero, zero.
Zero, zero.

Okay. ROT CONTROL POWER, two, AC/DC.
AC/DC.,

ROT CONTROL POWER DIRECT, two, MAIN A/MAIN B,
MAIN A/MAIN B.

BMAG MODES, three of them to RATE 2.
RATE 2. .

PROCEED.

Trim.

—r
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Okay. That's complete. BMAG MODES, three of
them, ATT 1/RATE 2.

ATT 1/RATE 2.

ENTER.

ENTER.

Ckay. There's a 204, PRO.

Gimbal trim check: plus 2, minus 2.
Goodness gracious. It rattles the whole - -
Plus 2 - -

- - spacecraft, doesn't it?

- - minus 2. 0.

Yes. It moves it eround, ...?

Yes.

Okay, and there's your trim set - -
Trim it once, ..., quarter.

Okay, you're standing by at 3 minutes and kO
seconds and counting.

Roger, 12. Trim locked good here.
Roger-Roger, Houston.

Second burn.

Okay. Dick. FDAI scale 5/5.
Seale's 5/5.

LIMIT CYCLE, CFF.

LIMIT CfCLE‘s OFF.

RATE, HIGH.

RATE's HIGH.

Update the DET,
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DET is right on.

Okay. Standing by for 2 minutes.

Oksy, there's 2 minutes, Dick. DELTA-V thrust
A to NORMAL.

DELTA-V A is NORMAL.
TRANSLATIONAL HAND CONTROLLER, ARMED.
ARMED .

ROTATIONAL HAND CONTROLLER, ARMED. Al, SPS
HELTUM VALVES, two of them, AUTO.

They're AUTO.

Let's have it HIGH BIT RATE, RECORD, FORWARD,
COMMAND RESET.

Okay.

Stahding - - ')
Record COMMAND RESET.

- - standing by for 35 seconds.

Helium and nitrogen all look okay.

All righty.

Tank pressures look good.

MARK - 1 minute.

Sit over here where I can watch the clock for
you.

DSKY's blank.
Average g; EMS MODE is -~ -
EMS is NORMAL.

Okay. There is no ullage. You're clear to pro-
ceed in 5 seconds.

Standing by on the PRO. )
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IGNITION.

Thrust.

I got ball valve A.

Okay - -

= « ... Other ball valve.

- = 3l h! 5’ 6; T’ 8’ 9 seconds - -

SHUTDOWN.
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to PRO, 2, 1 -

I got all ball valves off} compressors are okay.

B bank's off, A bank's off.
Very good.

Watch the gimbals.
I'm watching them - -
The gimbals are - -
Okay. YAW 2 is OFF.
It's OFF.

PITCH 2, OFF.

It's OFF.

YAW 1, OFF.

It's QFF.

PITCH 1, OFF,.

It's OFF. Okay?

Okay. Let me run the checklist, now.

Moves out, doesn't it?

Yes. LELTA-V A and B switches, OFF.

They're OFF.
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SPS INJECTOR VALVES, all CLOSED.
They're CLOSED.

SPS HELIUM VALVES, all CLOSED. Right?
Right.

GIMBAL MOTORS, four of them, OFF.
They're all OFF.

TVC SERVO POWER 1 and 2, OFF,.

1 and 2 are OFF.

Okay. Main bus ties, two of them, OFF.
Coning off.

And there's the - -

They're OFF.

- - Yes, ckay. Minus 1, minus 3, and pius or
minus a tenth.

Is that our thrusters?

Yes, yes. Dick's trimming., That's it. Minus
a tenth.

Trim is minus 0.1; EMS reads minus 2.2.
Okay. You got the bus ties off?
They're off.

Okay. HNull residuals - it was done - and did
you give them the EMS counter?

Yes.

That's affirmative. We copy.

EMS FUNCTION - Oksay, EMS MODE, STANDBY.
STANDBY and OFF.

LIMIT CYCLE, ON.

LIMIT CYCLE's ON.
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ATT DEADBAND, MAX,

MAX.

TRANS CONTROL POWER, OFF.

TRANS CONTROL POWER's OFF.

ROT CONTROL PCWER DIRECT, two of them, OFF.
DIRECT, two, OFF.

BMAG MODES, three of them to RATE 2,
RATE 2.

Al, PCM BIT RATE, LOW.

Okay.

And PRO - We done that.

VERB 82 doesn't need any - ... think so.

You know when you're ullaging, I can see a re-
flection on the bouncing elock here. It goes red.

Yes.
Hello, Heuston.
Go shead, 12.

Roger. Single bank nominal SPS chamber pressure
was 90. Dual bank was 95. Over.

Roger. 90 and 95.

That's affirmative on my gage.

Okay. We going to have to go back to PTC.
Oh, Houston =

Go ahead, 12,

Do we have a - Let's see - we have a GO to VERB 66,
the state vector?

I think we're supposed to, anyway.

There now.
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Okay. Well, that was nice to get a touch of g
again, Nothing came off the ceiling so we nmust
have gotten everything down where it belongs.
Yes, the IM's still out in front of us.

That thing meakes a bang when it starts.

Noticed that.

It kind of kicks; the same way the S-IVB did.
It's funny because it had & bang instead of a
Jerk, and then everything goes smooth after that,
the same way as on the stages.

That ran pretty good together, didn't it?

It started ..., oxidizer balance ... That way we
can start where it was ...

All right. Houston, do you want anything else
on the burn status report?

They locked up yet?

12, Houston. Doesn't look lik2 we need anything
more, We'll poll the room here. Stand by.

And how does that engine look, Jerry, to the
gentlemen on the ground?

It looks very good, and we don't need any more
information.

Roger. Thank you. Okay, Dick. Let's grab the
checklist and go tc PTC.

I'm slowly maneuvering back there. Minimum

Jupuise to PIC attitude.

Okay. And I'1l put the flight plan here. Al,
while we are doing that, why don't you grab the
camera and swish her around here? - -

Okay.
- - so I can finish - finish up the ..., okay.
I'1]l be moving the camera ...

Did they copy my residuals, Pete?
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I think they probably did. Did you copy the Y
residuals, Houston? Vhat was it, minus 0.37%

Yes, yes.

Affirmative, 12. We copied them all.
Okay.

Let's put this on the hatch, and they can see
all the globules, all the little parts we didn't
dump, but there's a part ...

Shine it on the window out there, anyhow. On
the TV screen ... - -

Well, what you're seeing is a reflection of the
fluorescent lights in the window. They couldn't
figure that for a minute.

We turned one of them down - -

I thought we had a friend flying along with us.
See all those particles go by, Houston?

Sure can. It looks like a snow storm.

I been wondering where all of them came from,

but I was watching the IM last night as it was
coasting along, and there's & lot of small pieces
of'wvhite material that's all over the IM, and 1
assume it's all over the other parts of the space-
craft, and then ... when we make a burn or some-
thing like that, it must shake parts of it loose.

I think what that js, Al, is ice from these water
and urine dumps and everything that has collected
on it, and then we shake them loose again.

Could be., Let's take a look out here at - at the
IM - -

12, this is Houston. Al, your mouth - mike must
be awiy from your face a little bit too far.
You're kxind of hard to read on VOX.

Okay. ...

Say, Houston, do you haeve any words on this -
on vhat may have happened to our helium - excuse
mwe - our RCS - RCS gage - propellant quantity
gage? You apparently have - Do you have ™ on
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the ground or you Just teking this from pressures
and TEMP - helium pressure TEMP?

Negative, Pete. We don't have M cn that on the
ground; vwe're using pressures and temperatures
to figure it.

Okay. Do you want the PTC checklist?

12. Houston. Our T™ is showing the same thing
you're seeing - off-scale high.

I see. Understand.

Well, let's - let's turn A and B off again for
20 minutes to stabilize. Do you concur, Houston?

Stand by, 12.

2

Yes, he said he concurred.

Gkay. Quads A and B are off. We'll sit here
and stabilize,

Okay, 12.

Well, that's one done. We only have live more to
go.

That's right.

You know what you got now? You're getting - you
hear those thruster firing. We're getting a
little propellant slosh, I'll bet you.

Could very well be.

It sure is taking a while to settle down.

Look at that GDC. ... already.

Yes, we ocught to run a drift check on that and
find out if it's just - it seems to be not only

Yaw but pitch.

Hey, Houston, if it's all right with you, we will
go shead end secure the TV.

Okay, 12. You gUys are locking real fine. That
was a nice burn.
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Ckay.

Our compliments to your camera man.

Ckay.

Yes. You have to help us on the focus. We can

frame it and everything up here, but the focus is
difficult to see up in this monitor.

Al, if that's you talking, you're still not teco
good. Yes, the focus was real fine the last half
of the show there, and right there when we were
fiddling with it, it went bad and ‘hen you went
through a good focel point and off to a fairly
reasonably one, and it seemed to irprove later

on then.

Okay, I think the problem is if I zoom in on
something, it's difficult to focus. I went back
and was not zoomed in, and then it's a fairly
easy situation.

That's affirm. It seemed to be pretty nice.
Thanks, Houston for your help.

12, Houston. We're starting the data dump now.

Apollo 12, Houston.

We copied you, Jerry - you can see us dumping
now.

Roger.

And, Houston, we're planning to make a dump now.
Is that ckay?

Say egain, 12.

We're planning & urine duwmp now, if that's okay.
Yes. No problem, 12, Go ahead.

Ckay.

Apollo 12, Houston. Did you do a fuel cell O

purge before the burn? 2 -

Negative. We didn't.
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Okay. We'd just as soon you'd delay it until
your next opportunity at 40 hours.

~ = 40 hours. Thank you. Well, we're sorry we
missed that.

. No sweat, 12.

END OF TAPE
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Apcllo 12, Houston. Did you do a fuel cell 02
purge before the burn?
Negative. We didn't.

Okay. We'd just as soon you delay it until your
next opportunity at LO hours.

- = 40 hours. Thank you. We're sorry we missed
that.

No sweat, 12.

Apolle 12, Houston.

Go ahead, Houston.

Roger. It looks like your rates are low encugh
now to start PTC; we notice your CMC MODE switch
is in HOLD position and you should be in AUTO.
Okay.

There she goes, Houston.

Roger, 12.

Houston, this is 12. Do you want us to save all
Jets or just work in this 30-degree deadband

until our sleep period?

12, Houston. . You can turn them off now if you
want to.

. Okay. I'm just saving a couple that may fire on

us or something, huh.

Roger.

Apollo 12, Houston.

Go sheed, Jer.

Roger. Go S-band antenna t¢ OMNI and OMNI Bravo.
Roger. OMNI to OMNI Bravo.

Houston, 12.
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12, Houston. Go.

Roger. Battery vent is - Battery compartment
has been vented and we started charging BAT A
at 31:37.

Roger, Pete.

Houston, we Just got a MASTER ALARM with nothing
on the panel. Got any idea what that might have
been?

Stand by, 12. We'll start checking.
Apolleo 12, Houston.
Go.

Roger. We don't see much out of the ordinary,
Pete. We are on a low bit rate right now, and
ve will be in high bit rate shortly where we can
look at things a lot more closely. About the
only suspicious item is your O2 flow rate is

Just a shade high, but we see nothing else.
Okay. We're venting the - the urine system -
that new one, and we're just letting it run.
I'11 go shut Lher off.

Okay, Pete,

Loocking at the Earth down there, Houston, it looks

like you are littler than a golf ball at arm's
length now. Sure looks pretty though. The
terminator locks like it's - it's kind of hard
to tell from this distance - looks like it's
passing somewhere jJust west of Tallahassee.

Roger, Pete. It's Just getting dark out here
now.

Apollo 12, Houston.
Go ahead.

Roger. Your accumulator cycled Just about the
time you got that MASTER ALARM, so it may have
been an 02 flow high, and you may have Just had

8 flicker on your matrix panel.

Oksay.
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Well, Houston, we have settled down to & normal
routine during the day.

Music - "Suspicious Minds" by Elvis Presley

Roger, 12. We'll have some scores for you shor+ly.

Hello, Houston. Do you read 127
12, Houston. Reading you loud and clear on voice.

Roger. Did you get the transmission a little
while ago? .

We got a few words and a little bit of music, and
then it quit.

Okay. I think you lost our antenna sbout then.

We're trying all these things we didn't have in
Gemini, like toothpaste and shaving and - We
are really having a ball up here.

Roger.
All dressed up and no place to go.

Oh, we're going someplace. We can see it getting
bigger and bigger all the time.

Apollc 12, Houston. I have a little sports news
for you.

Okay.

Roger. The Phoenix 200 is still in a hold status;
they apparently couldn't get past the thunder-
storms. And here are some scores.

We were - -
- = Go ahead.
No, go ahead.

Roger. 'Some scores: Texas Tech 41, Baylor 7 -
these are all finals - Texas 69, TCU T;

Arkansas 28, SMJ 5; Rice T, the Aggies 6;
Northwestern 30, Indiana 27; Michigan 51,

Iowa 6; Wisconsin 55, Illinois 1L; Ole Miss 38,
Tennessee 0; Missouri LO and Towa State 13. And
the scores on the West Coast are starting to come
in now. Dick, you'll be happy to hear Washington



sl e et

01

01

01

01

01

01

01

01

01

0l

0l

01

08 05 17

08 05 21

08 05 31

08 05 L7

08 05 58

08 06 08

08 06 18

08 06 29

08 06 L5

08 06 49

08 07 03

08 07 k9

cc

cC

cc

cC

CC

cc

cMe

Tape 21/h
Page 132

and@ Southern Cal are tied T to T in the third
quarter, and Oregon is - in the third quarter -
is ahead of oh « UCLA 10 to T.

Jerry, I - makes me happy but I'11 bet it doesn't
make you happy, does it?

Game's not over, Dick.

We've been trying to look at the United States
through the monocular, and it just looks like
most of the States is covered with ¢clouds. Are
you having bad weather generally over the country?

We'll have to take a look at an overall map,
but here in Houston, it's been CAVU all day and
beautiful, a wonderful, clear fall day.

Ckay.

12, Houston. Dick, I got bad news for you. A
final: USC 16, Washington T.

Boy, you sure changed that in a hurry, didn't
you.

I didn't want to give you too long to gloat over
that one.

I think you were sandbagging me, Jerry. I was
about to bet you,

I should've waited.

12, Houston. I've got a weather map here for the
United States. A1l up through the northeast part
of the country it looks like it's either overcast
or broken. And then in the Southeast and in the
South and up through about the panhandle of Texas
down into Florids it's all clear. And then,
moving on further west, you get into New Mexico,
Arizona, California, and you begin to pick up
overcast skies again, all the way from Montana
all the way down to Arizona. Montana has got a
Tew broken and scattered clouds in the emstern

side and ther it's pretty bad over on the western
side.

Yes, we - we could - Wz were having a hard time
plcking ocut exactly where we were looking at.
Even with the monocular everything is now - tends
to be brown - and having a hard time picking out
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the land from the water, but it seems like that
part of the country that we can see is pretty
well covered with clouds.

Roger. It looks like the whole West Coast is
socked in.

12, Houston. The weather system is a great big
high sitting dowm over, oh, Gulfport - Biloxi
area, so that's why we are so clear down in the
Southeast. We have a weak high up around the
four-corners area of Utah, Colorado, New Mexico,
Arizona. And then everywhere else is just bad
news,

I see.
How are our families doing, Jer:sy?

Haven't talked to them, but I'll make a few calls
and give you some answers.

Okay. Appreciate that every day if you could.

We'll do her. Everybody is probably at supper
right now, so probsbly catch them all at home.

Houston. We are Jjust looking out of the window
now and ve were all talking about old project
FSMOE. You remember that?

I guess that one doesn't compute, 12.

Say again.

That one doesn't compute.

Project FSMOE? Full-scale mockup of Earth?
Roger.

Hard to tell which one we've got out the window.

Is it blue or gray?

Pretty blue and white.
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01 08 15 37 cMP Hey, Jer, somebody's probably already said this
before, tut - That place looks like an oasis
down there.

01 08 15 L6 cc Roger, Dick.

END OF TAPE




S

Y AT T e oot Y S

—a

e

()

01

0l

o1

01

01

01

01

01

01

01

01

01

01

01

08 53 07
08 53 10

08 53 13

08 53 24

08 53 k2
08 53 56
08 54 12
08 sb 23
08 sk 27
08 54 35
08 sk LY

08 54 48

08 55 1k
08 S5 17

APOLIO 12 AIR-TO-GROUND VOICE TRANSCRIPTION

CDR

cc

CDR

cC

CDR

cC

cc

cc

CDR

cc

CLR

Tape 22/1
Page 135

Houston, 12.
12, Houston. Go.

¥hat's your preliminary look at the midcourse
show?

Stend by a second, Pete. While they're ginning
up the answer, got some nice warm words for you
on your SPS burn. Evaluation shows that your
ISP is within cne tenth of a second, and your

thrust is within 20 pounds on that engine so
you got & real hummer there.

Very good. I guess we can thank Mr. Thibodaux
for that cne.

Roger.

Hey, Jerry, it says in the flight plan to per-
form housekeeping chores. We're having a devil
of & time finding a housekeeper up here.

Who's the junior man, Dick?

He's on the Exer-Genie right now. He thinks
he made Captain already, but he's got a surprise.

Roger. Your next midcourse looks like about a
foot per second.

Okay. So I guess maybe we won't need to do any
of those, huh?

Roger. Looks real good for here anyway. Another
little gem of wisdom we got for you here, when
you entered PTC, you collapsed your deadband
vhen you used VERB 37 ENTER to get the POO, so
Just as o little helpful reminder, we want you

to remember that when yocu come out, you're

going to zar to your NOUN 22 attitude as soon

as you activate your jets unless you come out

in SCS.

Okay. Thderstand.

We figured you already knew it, but we wanted
to show you how smart we vere,
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Good, thank you.

Houston, 12, What do you think now? I just
redid a VERB 79.

Will that do it?
Roger. You Just cured it.

Okay. I guess we called a P21 in there or
something; we got curious to see how far out
we were and that must have collapsed it.

That's affirmative, that's what you did.

Okay.

Apollo 12, Houston.

Go ahead, Houston.

Roger. Dick, you listening?

No, Dick's not en the horn.

Okay. How about Al, is he listening? -)
I'm listening, yes.

Okay, Al. I checked home for you and Sue got
back this afternoon frcm the Cape. She said

to say yesterday was a pretty exciting day for
her, kind of wet, too. And she wanted to let
you know that she had aitended a birthday
dinner party that was honoring Vice President
Agnew yesterday and had a real fine time. Ghe
says her mom and 4ad are there with her at home
now., They jJust finished dinner, and the kids
are headed for bed, aad she wishes you Godspeed.

Thanks, Jerry.

Okay. Pete, I guess Jane and the boys are - -~
Dick's up now.

Pete, I guess Jane and the boys are out to
dinner, I haven't been able to get ahold of them
yet. And Dick, you up?

Go. )
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Okay. Barbara says that Barb and Vorman and
your mother are all there now, and everybody's
doing fine, and they've had enough excitement
for a while, thanks. And if you don't mind,
they just as soon you lay off the spectaculars.

Why? What in the world has happened?

(Laughter). She said Aunt Dorothy is passing
through Houston now, and she called in to say
hello, and she said also to let you know that
Rill Der Bing is there with them, and ke's
doing a great job.

Very good, thank you.
Hellec, Houston, 12.
12, Houston. Go.

Say, you know, yesterday we talked to you
about this stuff that's all over the windows,
and on Dick's rendezvous window - window 2 -
We've got some kind of a white deposit that's
like a - I don't know, it's like an ash and
it's not flush on it, it's built up in little
humps and tabs of it sticking out, especially
in the upper right-hand corner. What we'd like
to do is photograph this for you. We don't
have much to do right now. We thought we'd
photograph these windows and thought maybe you'd
come up with some recommended settings and
everything. Seems tc me I remember somewhere
we had those procedures for photographing win-
dows back in D or something because they were
bad.

Roger, Pete. We'll get somebody going on that
right away.

We expect this stuff will be long gone after
reentry.

Roger. We've been kind of dying to ask you
too about the ice situation. How long did it
take that to sublime off?

Well, now, that's & funny thing. The ice was
sublimed off, but it's left a white deposit

all along the perimeter of the number 1 window,
that - thaet's on the biack surface of the out-
side of that window, and it's up along the side
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of the window too. It's similar to the same
stuff that's on the rendezvous window. Now,
the ice that was on the inside of tne outer
pane in the number 1 window - that's sublimated,
too, since we started PTC. We have a - a fine
deposit of water droplet; whatever was in the
water - has adhered to the window and that's
all in stresks and dots and splatters, so we
kind of think some of this may have come when -
when the tower was Jettisoned; we're not sure,
and I guess what we want to do is try and
photograph this as best we can for you to see -
because I haven't heard ... before either,

-4

Roger, Pete. How long did it teke for that outer
layer of ice on window 1 to sublime? How long
was it before it was gone?

Yes, it didn't go until we were finally asleep
last night or - we stopped looking at it. 1t
was still there, I think, when we went to bed
last night.

Roger.

12. Houston.

Go shead, Houston.

Roger. The polls are closed now and - soon as
we get enough election results to give you a
meaningful information here, we will run you
up some returns.

Okay.

Apollo 12, Houston. I'm going to run to get a
bite to eat right now and your friendly AFD

is going to be monitoring the line for you.
Roger-Roger.

12, Houston.

Go ahead, Houston.

Roger. I've got some words for you on the
camera settings.

Okay. Wait 1.

Okay, Houston. Go ahead.
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Roger. ©Step number 1: make sure the sun is
incident to the window but not shining directly
into the camera. Step number 2: set the focus
at 3 feet, and then do as best you can to hold
your camera 3 feet from your target, realizing
that this focal length is pretty sensitive to
the distance. Your shutter speed is 1/250th.
And if you don't have the spotmeter out, use

an f-stop of 5.6 and take a picture of each
window, and then go to an f-stop of U and take
one of each window. And if you do have the
spotmeter out and want to use that, then the
only caution here is to be sure that .ne spot-

meter is focused on the window or the target
itself.

Understand, Houston.

Apollo 12, Houston, with some election news.

Go shead.

Okay. About 10 percent of the votes are in and
counted now, and Mayor Louie Welch is leading
his nearest contender, who is Curtis Graves,

by 10 000 votes to 3000; these are approximates.
In the six City Council positions that are up
for grabs, all the incumbents are leading at
this time, and the housing code question in
Houston is running about 8800 for and 6200
against.

Okay. Thank you.
12, Houston.
Go ahead, Houston.

We have a - some little bits of information
here on the P23 that you've done so far. Also,
it's generated a few questions that we'd like
to ask. The first batch that you did showed

a DELTA-H of 49.2 kilometers, and the second
batch showed 24.8 kilometers, and the marks
that you took in each batch, in each set, were
consistent. And the uncertainty both times
vas about 4 kilometers, so we've got four
questions to ask you which might possibly help
us decide which DELTA-H to use. Over.

Go shead.
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Okay. First question. Did you notice any
difference between the horizons on the two
batches; in other words, did you select a new
horizon the second time?

Abso - absolutely, on the first one, they used
top of the haze layer; on the second one, the
haze layer was hardly discernible, used - what
I considered the true Earth horizon.

Okay, Pick, and the second question is - well,
you've answered the second question essentially.
We wanted to know if you used the same tech-
nique, or did you put the star below or above
the upper part of the horizon, but that's
answered. Next, is - were the stars - -

Well, Jerry, the reason I - =~
Go ahead, Dick.

The reason I did that, the second batch, that
haze layer was hardly discernible at all, and
the Earth's sphere was so sharp at that point,
that I used it.

Okay then, Dick. Then, I guess you're saying
then that you liked the second batch better
than the first batch. Is that affirmed?
Apollo 12, Houston.

GO‘

- Okay. Did you get my last question, Dick?

Is - I'm assuming that you liked the second
batch better than the first batch then.

That's affirmative, it was much sharper, much
easier to define the horizen on the second
batch.

Roger, Dick. We kind of got the impression
that the altitude seemed to be a function of
the star of magnitude and we're wondering, were
the star images pretty well focused?

That's affirmative. I didn't seem to notice
that. The only thing I can sgy about the first
batch is that they were at the very top of the -
of the haze layer where it Jjust starts to turn
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that very light blue, and I thought it was a
lot further away than I expected it to be.
Roger, Dick. And last gquestion, was there any

noticeable stray light and was it different on
each batch?

No, the optics appeared to be excellent; they

didn't have any problem with stray light what-
soever.

Okay. Thank you, Dick.

END OF TAFE
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Houston, 12.

Go ahead, 12. ,

We've been having a little discussion here

on this photograph in the windows. We had the
exterior color - I presume, really what you

wvanted was the C-EX - HC-EX rather than the
normal color.

Stand by a second, Pete; I'll check on it.

Well - We were showing for the color exterior,
the 368, that we should have shot at a much
slower speed, so that prompted us to think you
meant ‘us to use the HC-EX, and so maybe you'd
better clarify that.

Okay. They're checking right now.
Thank you.

12, Houston. While we're looking for that
ansver for you, I've got an LOI minus 5 flyby
PAD ~- maneuver PAD for you if you want to grab
out a form.

Okay. Wait one.
Okay. We're ready to copy.

Roger, Pete. LOI minus 5 flyby, SPS/GEN:

62633, KOUN L8, plus 0.90, minus 0.17; NOUN 33,
078:27:16.61, NOUN 81, plus 0068.k4, minus 0206.0,
plus 0579.3; roll, pitch, and yaw is 052, 217, 338;
NOUN 4L is NA, NA. DELTA-V,, 0618.6, 1:26, 0613.6;

sextant 32, 184.6, 38.6, boresight is NA, NA, NA;
NOUN 61, plus 07.38, minus 169.95, 1165.9, 36231;
GETO 5 g's, 145:52:20; GDC align stars are Sirius
and Rigel. Roll is 256, pitch 152, yaw 069.
Ullage, none. Other burn is SP3 dncked. The IM
weight is 33585. Over.

Roger. LOI minus 5, SPS/G&N, and 1 may have
screved up on this ... 62633, plus 0.90,
minus 0.17, plus 078:27:16:61; NOUN 81,

Plus 0068.4, minus 0206.0, plus 0579.3; roll,
pitch, and yaw 052, 21T, 338; NOUN Lk, NA, NA.
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DELTA—VT 0618.6, 1:26, 0613.6; 32, 18k4.6, 38.6,
NA, NA, NA; NOUN 61, plus 007.38, minus 169.95,
1165.9, 36231, 145:52:20. The stars Sirius and
Rigel, roll 256, 152, 069, ullage none, SPS
docked, IM weight 33585,

That's affirmative, 12.

Hello, Houston; 12. Do you read?

12, this is Houston. Your readback was correct.
Okay. Very good.

Apollo 12, Houston.

Go ahead, Houston.

Roger. Pete, you guessed us right. The data
we sent you was based on HC-EX film. So that
is what you ought to use.

Okay. Thank you.

Music - "Son of A Preacher Man"

12, Houston. Can we put our headsets back on
now?

Yes. That's Dick's music.
They're friends of yours.

Apollo 12, Houstor. You might consider +-king
a stereopair with that camera on the winwuw.

Okay. We'll give her a try.
Houston, 12.
Go ahead, Pete.

Does it lock like we are going to have to reini-
tiste the purge or not on the CSM?

Pete, dumping the tunnel down to 1.6 eliminated
the requirement for it.

Okay. Very good.

Hey, Pete. If you're locking for something to
do, we got a geology pop quiz for you.



T et vy e e

01 10 L6 19
01 10 L6 24
01 10 50 43
01 10 SC 46

01 10 50 k9

01 10 51 2%

CDR
cMP
CDR
cc

CDR

cc

Tape 23/3
Page 1Lk

(Laugh) Oh, thanks a lot.
Go ahead, give it to them.
Houston, 12.

12, Houston. Go.

We think we have the S-IVB in sight. We've -
had a - an object which is in the same place
2ll the time and appears to be tumbling. We've
had it ever since yesterday, and it just seems
to be tagging along with us, so I guess that's
the 5-IVB, It's usually out our center hatch
window when our roll angle is about 35 degrees
right now. Maybe that'll zive you a cl-e, and
somebody can figure out if that's what we've
really looking at.

Roger, Pete.

END OF TAPE
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12, Houston.

Go ahead.

Roger, Pete. That thing you saw off the hatch,
at a roll of 35 degrees, we figured there's prob-
ably three possible answers. Number 1: it could
be the S-IVB, or possibly a SLA panel, or it
could be the backup crew flying trail on you.

Roger. Actually we have two objects out there.
One's not anywhere near as bright as the other,
80 I think the real bright one's the $S-IVB and
the other one's probably a SLA panel. They're
about 20 degrees apart. And as far as the backup

crevw goes, tell them we'll meet them on the back
side of the moon.

Roger, Pete. Best as we can tell down here now -
best as we can tell down here now, the S-IVB
should be near Denebola, and if it's SLA panels -
correction, what you are saying now ought to be
near Enif; is that correct?

Yes, it's near Enif.

Roger, Pete. And the words here are that the
S-IVB is about 180 degrees away, near Denebola.

Okay. I wonder what that could be.
Okay. We'll go back to our drawing board.

The object's very bright - The object's very
bright, and it's obviously something that's
tumbling. It's tumbling about 1-1/2 REV's per
second, or at least it's flashing at us about
that. And Dick - Dick is going to tell you what
star it's near. EKe's messing with his chart
right now.

Roger. We're standing by.
12, Houston.
Go ahead.

Pete, as best s we can tell, looking at things
down here, on those SLA panels, we assume that
they veren't impaited any great amount of DELTA-V,
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like anything more than 1 or so feet per second =
vhen they separated. Your SLA panels would

probably only be about 300 miles away from you
right now.

That could be true but, gee whiz, when we turned
around, I saw one of those SLA paneis leaving

the area at a high rate of speed; it looked to me
like it was leaving us pretty - pretty rapid

clip, like it got a lot more than a foot per
second or so.

Well, since we don't really have any idea how
they left or what their trajectory could be,

it's kind of tough really to say just what the
heck that could be.

Okay. We'll assume it's friendly anyway, okay?

Roger. 1If it makes any noises, it's probably
Just wind in the rigging.

Okay. Understand.

END OF TAPE -
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Houston, 12.

Hello, 12. Go.

Apollo 12, Houston.
Houston, Apollo 12,
Apollo 12, Houston. Go.

Roger. Huh?

Houston, if you haven't got anything to do
down there, how about telling us where - what

longitude line the terminator of the Moon is
on,

Roger, 12. It's in work. Sure you don't want
that geology pop quiz?

Al's all eager., He says give it to him.
Houston, Apollo 12.

12, Houston. Go,

Roger. We're getting close enough to the Moon
now so that, even with the - the monocular,

the Moon looks a lot like these photographs

that you see taken from many of the observatories
that are around the center. We were looking at
it through the sextant a minute ago, and it
really looks spectacular. It's starting to take
on less of & silver color and more of a gray
color when you look at it up close.

Roger, Al. Watch those color descriptions.
You said it.

Apollo 12, Houston. We're working on that
question of yours, Also, it's about time now
to terminate battery A charge. Over.

Okey. That's in work.

Apollo 12, Houstonw
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Go ahead. ' )

That terminator longitude is between T and 8
degrees east. Over.

Roger. Thank you.

END OF TAPE
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Hello, truops. Looks like a good burn today.
Good show. Say, Pete, we got some folks sitting
next to us here who would like to get some BIOMED
data on the three of you tonight. Why don't you
kick it around and give us a reply?

¥hat do you want us to do? Keep our BIOMED hoocked

up tonight?

That's affirm.

Okay. You want it on all three?

That's correct. One thing they'd like to do is
to get a baseline to help them during the EVA.
They'd like to get - Apparently they use some of
that data for input to the equations which they'll
be using during the EVA. .

Sleep - stuff?

That's what we're told.

Okay. We'll leave it hooked up unless 3t bothers

us.

Okay.

I'm not exactly sure how you get it inside the

sleeping bag.

Okay. That sounds good. Thank you.

Hello, Houstonj; Apollo 12.

Hello, 12; Houston.

Hello, 12; Houston.

Go shead.

Hello, Houston; Apollo 12.

12, Houston. Go shead.

Hello, 12; Houstor.

Go ahead.
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Roger. The IM/CSM DELTA-P is plus 1.7.

We copy. 1.7.

And we'll be bringing the purge line heaters on
at 40 plus 35 per the flight plan.

Roger, Pete.

And what do you want us to dump the waste water
to ~ 25 percent or 15 percent?

Let's take it down to 10 percent this time.
That'll give you a pretty good margin.

Roger. Ten percent.
You folks have been pretty quiet. What's up?

Nothing. We're Just exercising and listening
to the tape recorder and looking at the Moon and
looking at the BEarth - or reading the books.

Roger. How's that tape recorder? Is the RPM
up to nominal? ")

Yes. It works pretty good here in.zero g. It
works better than it does down there on the
ground.

It Just doesn't have much in the way of volume
up here with a 5 psi.

How's that cloud cover over the Pacific at this
time?

Well, Australis is real clear again, and it
doesn't look quite as cloudy north of Ausiralia.
It's sort of a - It's got a rectangular shape to
it, whatever the system is north of Australia
there. It's kind of funny looking.

Roger. What's the smel2cct piece of land you can
pick out? Can you see any of the Pacific islands?

(Laughter) No, we haven't - We can't see any of
them. One of - Dick Just says he can see Borneo
right now. He's locking through the monocular.

You can't see it with your naked eye, though.

I think one of the problems is that - The only
thing that we could see would be close to the
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curve. All the - the terminator - We're not
looking at that much of an Earth and all the
wvater in the Pacific that's close to the termina-
tor has-a very shallow Sun angle on it, and it's
fairly washed out.

Roger. You still getting a pretty good glint off
the surface then?

Yes. Dick says the subsolar point is just west
of Australia. By the way, how far out are we
now?

Okay. The board's showing a little over 140 000 -
Stand by. We'll give you a little more accurate.

Okay.

Pete, you're now 137 720 out, and you're going
along at 3580 feet per second.

Roger.

Okay. We're going to ask the DSKY and see what
it thinks.

Not bad. 13T T50.

Roger. We're showing - -

- = 755 right now.

It'11 only read to the nearest tenths, and the
velocity is 3579.

Roger. We're Just about the same as you, Pete,

12, Houston. We have some unofficial results
from the elections today. It looks as though
Mayor Louie Welch was reelected to a fourth term.
His closest competitor, Curtis Graves, got about
59 000, end the mayor's up to 98 now. According
t0 - that's the first time since, I believe, 1927
we got a fourth term for a mayor.

Very good.

Say, Al, is thzt Moon beginning to look a little
bigger to you ncw?
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It sure is. We were watching it through the
sextant a while ago, and the features on the Moon
are much more pronounced than they are - than
ve've seen before we left Earth. They looked
almost like one of these strip pictures you see
from an Earth-based telescope. The terminator

is about T or 8 degrees east, and it's right on
the edge of a maria and running through some of
the terra, and it's very stark and beautiful from
this point of view. I imagine tomorrow it's
going to be even more impressive.

Probably be very impressive from a distance of
around 3 or 4 feet.

That,, too.

END OF TAPE
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Apollo 12, BHouston.
Go ahead, Houston.

12, if you hold off on the waste water dump and

the fuel cell purge until 41:20, you'll minimize
the effect on PTC.

Sounds like a good suggestion. We'll do that.

Roger.

Okay, Houston. Apollo 12 is dumping waste water
and purging fuel cells.

Roger, 12.

Pete, can you see any ice crystals from that?
You can see the vater dumps; there's no doubt
about that. There's all kinds of it. In fact,

they look like a regular snowstorm.

Does the snowstorm tend to hang around or does
it move off pretty quickly?

It moves out pretty fast.
Hello, Houston; 12,
12, Houston. Go shead.

Hey; Roger, Ed. I don't think that water dump
did that PTC zny good at all.

G&C concurs with that down here.

Dick, let us watch it a little while. We haven't
seen you - much travel since you made that dump.
You're around 25 degrees out now. We'll be keep-
ing an eye on it and see which way you're going.

Okay.
Apollo 12, Houston.

Go ahead, Houston.
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Ccc In looking at your - your angles here, it looks
as though you might be pretty touch and go during
the sleep period if you don't go ahead and re-
initialize the PTC, and when you do that, give
us a little better - a little better propellant
mergins. We'd like you to go ahead and reinitia-
lize the DAP to 0.2 degrees per second rather than
the 0.5 you have in there now.

cMP Got you.

END OF TAPE
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Apollo 12, Houston. We've got a state vector for
you, if you'll give us ACCEPT.

12, Houston. The state vector is in, and we're
ready for the E-MOD, whenever you want. No hurry.

12, Houston.
Go ahead.

State vector's in; the computer is yours. We're
also ready to pick up on the roll now, Dick; and
ve're ready for the E-MOD dump, no hurry on that.
Also, ve have a question; have you cycled the
water quantity indicator switch recently?

Yes, which one do you want it in?

Your position - I guess you have it in WASTE
right now - is fine. No problem either way, we
Just wanted to know whether you cycled it be-
cause we saw a funny down here.

Well, it's in POTABLE right now, do you want it
in WASTE?

Affirmative, Pete. WASTE is good.

What was the funny? Okay. It's in WASTE, and
what was the funny?

Pete, we saw the water quantity go from 101 per-
cent down to T2 percent and remain there for a
period of time and then work it's way back on
up to 101 percent, and if you had cycled that

switch, that would do it. That's the reason for
the question.

Okay. I don't really remember, but we may have
cycled it a couple of times.

Okay.

Houston|, 12.

12, Houston. Go ahead.
E-memory durp coming at you.

Roger. We're standing by.
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12, Houston. We have the E-MOD.
12, Roger.
Houston, Apollo 12.

12, Houston. Go ahead,

Roger. Let me give you the onboard readouts:

BAT Charlie, 37.0; pyro BAT A, 37.0; pyro BAT B,
37.1. We have no RCS quantities. The indicator .
is on MAIN A. Presleep checklist is complete,
and we'll be going to our COMM configurations

for sleep here in just a minute. And we're still
doing some housekeeping chores, so you'll see
some BIOMED on and off, a little bit, while we
get ready to go to bed.

Roger, Pete. We copy. 37, 3T, 37.1. And we
have the RCS consumables if you're interested.

Okay. Ready to copy.

RCS total 80.9, A 78.9, 83.1, 79.2, 82.8. And
that's at L0 hours even.

Roger.

And we are assuming & negative crew status report.
That's right.

12, Houston.

Go ahead.

Before you go on off to sleep, would you take
the - clear the DSKY and do it with & VERB 45 or
VERB 66 rather than 377

Is there any reason why we can't leave the clock
time up there?

Yes. We Just prefer, although it's not a strong
desire, to clear the DSKY so you're not working

the relays in the DSKY, give you a little longer
life.

Okay.

And, 12, your PTC is looking good; we expect less
than 6 degrees excursion during the sleep.
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"Reveille" played on bugle.
Good morning, good morning.

Good morning, Pete.

We're Just getting stirring up here, and we'll
be with you in a few minutes.

Ckay .

END OF TAPE
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Houston, 12. We're ready for the consumables
update.

Okay, 12. Your consumables update for GET of
53 hours. RCS total is 80.2 - for information,
Pete, that puts you 95 - that's 95 pounds below
the how goes it. Reading Alfa through Delta
17.5, 82.4, T8.5, 82.5. Your hydrogen is at
80.6/78.8. Oxygen is 81.0/80.7. Over.

Copy.

12, Houston. No update to the flight plan this
morning.

Okay.

And, Houston, on the crew status report, the CDR
slept approximately 8 hours, CMP approximately 9,
LMP approximately 8. PRD readings for the CDR,
11 010; CMP, 11 009; LMP, Ok 010,

Roger 12. Copy.
Music - "First Call To Formation" (trumpet)
Everybody's at attention in here.

12, Houston. Let me know when you're settled in
the breakfast nook, and 1'11 give you your morning
news,

Ckay. We'll be with you in a minute.
Hello, Houston, 12. We're ready for the news now.

Okay, 12. The news reports on the flight of
Apollo 12 are highlighting yesterday's midcourse
correction and the fact that the flight is moving
along smoothly. One wire service story calls
attention to the improvement in the food menu on
this flight. Local, as well as network stations,
played video taped highlights of your television
show yesterday. Prayers for the flight's success
wvere said in churches everywhere. In Houston,
Mayor Louie Welch won his fourth consecutive term
by defeating five candidates. He won 53 percent
of the vote. His nearest opponent wes Curtis
Graves, who received about 31 percent of the vote.
A minimum housing code and & freedom-of-choice

v
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integration &lan won strong support. That's about
it for news. A recap of how the top 10 teams did
yesterday. Ohio State beat Purdue L2 to 1k

Texas beat TCU 69 to T - I guess they're trying

to edge Ohio State in the ratings. Tennessee

lost to Mississippi; final score on that one was
38 to nothing. Arkansas beat SMU 28 to 15;

Penn State over Maryland L8 to nothing; Southern
Cal edged out Washington 16 to T; UCLA over Oregon
13 to 10; Missouri beat Iowa State LO to 1i3;

Notre Dame won over Georgia Tech last night 38 to
20; and, of course, Purdue lost to Ohio State.
Some pro scores today as they're in - these are
finals - Dallas beat Washington 41 to 2B8; Detroit
over St. Louis 20 to nothing; the Mirnesota Vik-
ings squeaked by Green Bay 9 to T; and Kansas City,
in the American League, beat New York 34 to 16.

And we'll keep you posted on them as they come
in later,

Okay.

Hello, 12, Houston. We'll be handing over from
Madrid to Goldstone in ? minutes. You may get
& momentary loss of signal.

Okay.
Roger.
Apcllo 12, Houston.
Go ahead, Houston.

Pete, we've looked at the situation here. We
don't think that a midcourse number 3 is going
to be required. We're still evaluating number 4 -
it'11 be small if we need it at all - so there
will be no midcourse number 3. Also, we'd like
you Zo balance the hydrogen for the fuel cells
by turning tank number 2 heater OFF, and - until
ve get those back in balance. Alsc, for your
information, the Phoenix races were rained out
after 53 laps, yesterday, and so they're going
to be rerun today, and we'll let you know the
outcome.,

Okay, very good. And hydrogen tank 2 heater is

Roger. How's breakfast this morning?
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It's in work right now. Very good.

Fine,

Houston, 12.

Go. 12, this is Houston; go ahead, Pete.
Houston, Apollo 12.

Apollo 12, Houston, Go ahead.

Houston, Apcllo 12.

Apollo 12, Houston. Go.

Roger. Two questions: one, how far out are ve;
and two, what time do we reach the lunar sphere
of influence?

Roger. I'il get those numbers for you, Pete.
You might want to turn your uplink squelch OFF.
We're kind of low on signal strength. And you
may not hear us very well, I've called you

several times. So, that may be a cure.

Yes, I think we were just in the process of
switchirg antennas or something.

Okay. Pete, the time for your crossing the
lunar sphere of influence is 68 plus 30 plus 19.
Your altitude above the Earth is 163 000 280.
Your altitude above the Moon is 63 000 190.
Okay, and how fast are we going now?

2797. Now, that's referenced to us - =~

Okay, thank you.

- -~ down here,

Understand.

Apollo 12, Houston.

Go shesd,

Pete, a question. We wanted to know whether
you wanted “o manage the antennas or whether you
want us to continue switching back and forth.

(W
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We've gone to high gain now. We'd like you to
switch back and forth.

Okay, if - if a - you're poing to leave control
of that down on the ground, they would prefer to
stay in OMNI only and turn off the high gain.
Okay. We'll go back to OMNI.

Fine. Thanks very much.

Houston, 12.

Houston. Go.

Apollo 12, this is Houston. Go ahead.

Apollo 12, Houston.

Houston, Apollo 12.

12, go shead.

Roger. We changed out the LiOH canister and the
LM/CM DELTA-P is 1.8 ... .

1.8 what?

2.

Roger, thank you. It seems like everytime you
call, you catch us with our uplink signal down.
Lithium hydroxide is changed and 1.82 for the
DELTA-P.

You're breaking up. I think we are changing
antennas. Say again.

Roger. Confirm. Got your lithium hydroxide
change out and DELTA-P at 1.82.

Roger.

END OF TAPE
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Apollo 12, houston.

Go ahead.

For your information, the Phoenix 200 is over.
We still have only unofficial results, but the
unofficial results show Al Unser as the winner.
Number 2 is Ruby, and number 3 is Don Allenbach.
Roger. Thank you very much.

Very good.

Hello, Houston; 12.

Houston. Go ahead.

Okay, Don. Everybody has had breakfast, brushed
their teeth, combed their hair, and we're even
thinking about shaving today for you. But the

big question I've got, I want to do that PS2

oprtion 3, the one tha% the flight plaan has optional
at 55 hours or so, and I want to remain in PIC
while T do it. Do you concur?

We concur. Fine. Sounds like you're ready for
another busy day.

It really doesn't look that way, really. I think
we'll just practice for a while.

You're all cleaned up and nowhere to go.
We're going somevhere; we're not sure where.
We are.

It doesn't look like we've moved very far for
2 days now.

It'1]1 be a long way home. You've been traveling
a long vay.

Houston, Apcllo 12. Are you looking at the DSKY?

That's affirmative.

Okay, Houston. You've cut out on the ... antenna.
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Roger. We are watching your DSKY.
Houston, do you have the torquing engles?

That is affirmative.

Ckay. We're going to go ahead and torque.
Roger.
Houston, Apollo 12.

Houston. Go.

Roger. Just looking through the monocular again
at the Earth, and looks like jt's dark everywhere.
except the lower left-hand corner of California.
Right in there - L.A. and San Diego, and I can't
see PFala California. It may be Just twilight
there. It's kind of hazy - not hazy, but insofar
as the dark/light relationship, it's kind of
difficult to tell. The lower left corner of
California is the only part we can see in the
sunshine right now.

Roger. What does the weather loock like out there?

Looks beautiful. See it real well. It doesn't
appear to be any clouds - any large cloud forma-
tions near it. There's a nice crescent-shagped
large weather system that appears to be several
hundred miles out to sea, but I don't know if
that will affect it or not. But the whole area
around that southern tip of California there is
nice and clear.

Very good.

END OF TAPE
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Houston, Apollo 12.
Go ahead.

Been looking at the Earth some more through the
monoculars, and I think maybe the part of the
U.S. that T thought was the lower left-hand
corner, the Los Angeles area, it was Just about
to have sunset, was really not. I don't think I
could see that because of the - it's color-
related to the blue of the rest of the Earth. I
think maybe it was the desert area around Phoenix
and eround in there, Just thinking about the
time it is now. And I'm not able to discern at
all the lower left-hand corner of the U.S., I
think, because of the colors.

Roger. A little smog out there in L.A.? Can't
see through it?

Ho. 1T don't think it's smog. I can't see any
of that area. I think it's probably Just that
the Earth out there has more trees, shrubs, and
the like, and that mekes it sort of a gray-green
vhich is sort of like the ocean whenever you
look at it from this view. And they just blend
in together, and you're not able to tell exactly
where one starts and one ends. We noticed that
a little bit as we were closer to earth and then
now as we get out this far, about all we can see
is something contrasting very greatly with those
blue-grays or blue-greens. In this case, it was
sort of a reddish-brown. ... - -

Apollo 12, Houston.

Apollo 12, Houston.

Hey, Houston; Apollo 12,

Roger. Go. We lost the very end of that trans-
mission because we were switching antennas, but
it sounds lijke you got a great view up there.

Apollo 12, Houston.

Apollo 12, Houston.

—
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Houston, 12.

Roger. We were switching antennas there. Lost
the last part of that transmission, but it sounds
like you got a good view out there tonight.

Yes, not too bad. Hey, Don, how'd the Saints
and the Oilers make out today?

The Oilers tied on the last play of the game.
20-20 was the final score.

What was the score?
20-20.

20-20, huh? How'd the Saints do? They were
playing the Giants.

25 to 2h for New Orleans.
Roger. Thank you.

Very good. Hey - -

Got some good news?

Yes. Say, listen, can you see any of Antarctica
from your position in the daylight?

That's affirmative, Don. We can see a large
portion of it, as a matter of fact. It's con-
tinually in sunlight.

Roger.

Listen, I've got some other scores for you, if
you are interested.

Go ahead.

Okay. AFL: Houston and Denver 20-20; Kansas
City over New York 3L4-16; Boston over Cincinnati
25-1k; Buffalo over Miami 28 to 3; Oakland took
San Diego 21-16; in the National,'as I said,
New Orleans orer New York 25-24; Chicago 31,
Atlanta L4B: Philadelphia 17, L.A. 23; Detroit
took St. Louis 20 to nothing; Dallas L1, Wash-
ington 28; and L.A. over Philadelphia, 23 to 17.
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Roger. Thank you very much,

And could you give us the exact longitude the
terminator is on the Mocn at this time?

Wait 1, We'll get it for you.
Apollo 12, Houston.
Go ahead.

The terminator on the Moon now is 1 degree west.
We're trying to get it more accurately for you
than that, but 1 degree west is the present
terminator.

Okay. Thank you.
Bouston, Apollo-12.
Go, 12,

We were Just talking about the TV show this after-
noon, and I guess what we'd like to do - it proba-
bly hasn't been seen before that I remember - If
we could get a high-gain antenna angle and the

Sun in our center hatch so we could get as much
light as possible into the command module, we'd
like to use the TV and try and show the removal

of the hatch, probe, and drogue and then take

the TV over into the IM.

Very good. We'll get those angles for you.
Sounds like a good show.

Apollo 12, Houston.

Go ahead.

Just a note for the director of your TV presenta-

tion: We'll get the first 29 minutes of that
presentaticn live; the rest of it will be recorded
at Honeysuckle and shipped back to us. We'll get
it in several days. But we'll only get directly
through Goldstone your first 29 minutes.

Okay. We'll move it up and make sure we get into
the IM by then, enyway.

Okay. Just wanted to make sure you got all your
best performance in the first pericd,

-4
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We'll figure out something, Don.,
Very good.
Hello, Houston; Apollo 12.

Go ahead, 12.

How about asking the foci experts down there,

we had a can of tunafish spread salad last night,
and there's sbout a half a can left today, and
that stuff's still good tc eat, isn't it?

We'll check. I1'11l be right back with you.
Thank you.
127

Go ahead.

The surgeon suggests you try a new one. New can.

Well, Dick has this one in his hot hand, and we

Just opened it last night. You sure that one
isn't all right?

Apollo 12, Houston.

Go ahead.

We're still checking with some people dcwn here
whether there's any problem over that tunafish,
but why don't you hold off eating it until we
get a better answer for you?

Okay .

ERD OF TAPE
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Apollo 12, Houston.
Apollao 12, Houston.

Go ahead.

You can't imagine what consternation your tuna-
fish question has raised down here. We have a
wide diversity of opinion.

I decided it was - -

The - -

I decided it was okay.

Well, we have a vote that it's okay. The majority
says throw it away; there's a minority report that
says everybody can eat it except Dick Gordon.

Okay. That's done.

Roger. They recommend that you probably throw
it away.

OCkay.
Hello, Houston; Apollo 12.
Apcllo 12, go smhead.

Roger. Do you have a report on the families®
activities today?

Negative. We'll see if we can find out what's
been going on over here.

Thank you.

Meanwhile, Houston, I can tell you what we've been

doing since we got up this morning, Just for your
information.

Roger.

We cleaned the spacecraft fore and aft and all
lower decks and ladders; cleaned up the garbage
and restoved everything. And everybody had a
bath and everybody shaved. And Al's studying
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the Moon. 1I'm studying descent. Dick's been
fitting the SO 158 meking sure it fits and works,
and that's occupied us for about the last 3 hours.

Ah, very good. Where do you put the garbage when
you haven't got a fantail to throw it over?

We've defined the area below the window shade
box and down next to the 02 mass &as the fantail,

and we have rigged a garbage bag down there. And
we retransferred all of the gear out of the TSB's
and rneatly wrapped and packaged them and made sure
they all had their pills and good things in them.

Very = -

- = and configured down there.

Very good. You sound incredibly neat.
Haven't got much else to do, pal.

We'll get your - the reports on your families - -
Also on the - -

Go ahead.

Okay. Also, as we're approaching the Moon, of
course, we're beginning to notice less and less
of the Moon. We're moving out in front of it,
and although - although the terminator is coming
around, we're beginning to see less and less of
the illuminated portion of the Moon, and it's
becoming quite noticeable to us now.

Roger.
Apollo 12, Houston.

Go ahead.

Roger. Just checked with your families., Pete,
Jane reports that they've had a very quiet Sun-
day afternoon there. Everybody is home, and
everybody is well, and there Jjust really is not
mucn excitement going on. TIt's just been a very
quict afternoon over at your house. Dick, Barbara
S8YS = =

Okay.
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Barbara reports to you, Dick, that Sharon and

Lynn Diamond are over for the evening, and they're
expecting the Irwins over momentarily, and Jim
McDivitt just left. She says the boys have gone
back to school, and she thought things were going
to be pretty quiet; but, between Barbara and

Karen, she's got so many giggling girls around
there that it's more noisy than she thought. The
other thing she pointed out was that Father Connally
had been over and had noticed Barbara having a

nap this afternoon, and coming out of church this
evening he commented in front of some of the people
standing there in the church that the last time

he saw her sue was - she had been asleep. And

this was much to her consternation. Alsc, Barbara
ask that you guys talk a little bit more. She

says she certainly expected more conversation out
of you than she's been getting. Al, your wife
reported that they're all missing you. They're
extremely proud of you.

Apollo 12, Houston. How do you hear?

Houston, 12.

Roger. How do you hear now, Pete?

Apollo 12, Housten.

Apolle 12, Houston.

Hello, Houstonj; 12.

12, Bouston. Do you read?

Apollo 12, Houston.

Houston, 12. Are you locked up now?

Apollo 12, Houston. Do you read me now?

I read you loud and clear. How us?

I read you very fine. Sorry about switching
antennas there. Al, your - As I started to say,
your wife says that the family is missing you;
they're very proud of how the flight is going
along; and that they'll certainly be watching

tamorrow. The children are all fipe,

Great break.
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We're not getting you at all, Don. What are you
having, a site handover or something? We've only
gotten about two or three words in the last

5 minutes.

Roger. How do you hear me now? We - We've Just
switched the antennas.

Roger. You're loud and clear, and you started
cutting out after you said that Father Connally
was over and Barbara was taking a nap. Can you
go back to that point?

Oh, yes. Yes. Father Connally had been over in
the afternoon and had seen Barbara taking a nap.
So coming out of church this evening, in front
of some of the members of the congregation, he
said that the last time he had seen her she was
asleep. And this was very embarrassing to her
at the moment. Also - -

- - Well, that is better than what he could have
said.

(Laughter) Also, Barbara had the comment for the
whole crew that she's a little disappointed in
how much you're talking. She certainly wanted
you - expected that you'd talk more than she's
been hearing lately.

We're talking. She's just not hearing.

She also requests that when you talk, try to be

a little funnier. Al, talked to your wife. She
said that the family are missing you and that
they're extremely proud of how the flight's been
going. They'll be watching tomorrow; and, also,
she wanted you to know that all the children were
fine. This evening when Amy was going to bed,

she turned to her mother and she said, "I want

to see my daddy. I want to touch him." 8o, you're
being missed. Also, she concurs with the decicsion
on the tunafish. She definitely was happy that
you didn't eat the day-old tunafish. That's about
all the.family has to report.

Okay. Thank you, Don.
Say, one other item for Pete. The board of

directors has hed a meeting, and the VFR has
been replaced with IFR Conrad from now on,
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(Laughter) 1 understand. Okay. Very good.
Roger.

Don, we're all decided up here that we're going
to have to get another Saturn V ride because we
sure missed the last one,

Very good (laughter).

Apocllo 12, Houston.

Go ahead, Houston.

Things are going so well we've decided that you
do not reed a state vector update at this time.
So things are going along very nicely.

Okay. What's your first hack on MCC hL?

Just about 3 feet a second.

Are we going to do it or not?

We're still eveluating.

Okay.

END OF TAPE
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Apollo 12, Houston.

Go ahead.

Would you give us H

> tank heater number 2 to
AUTO?

H. heater number 2 to AUTO.

2
Roger. Thank you.

You're welcome.
Houston, Apollo l2.
Go ahead, 12.

We been looking out at the Sun with our monoc-
ular, and we put the sunglass that goes with
the telescope over the front of it. Been loock-
ing at the Sun and lcooks like there's two or
three dark spots on the west limb of the Sun.
Maybe 30 - 40 degrees in, sbout the equator.
Other than that, it doesn't - we can't see
anything else. Over.

Very good. If they're 30 or 40 degrees in, you

won't have to worry sbout any flare particle
from them.

Who's worried?

Sounds like you guys are having a real good
reviev of astronomy this afternoon.

We've been studying astronomy, geography,
geology, a few other thiigs up here.

Roger.

Really not a lot to do on the way out. You've
got your systems to monitor, and you got to eat,
and keep yourself clean, get some sleep, and
except for that, you're free to do a littl-
looking out the window and studying the check-
lists and meps and things tha% you're going to
be using when you get to the lunar orbit.

You're in ... REV.
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02 11 35 Sk P So it's ‘got to be a pretty pleasant trip. Yes,
ve'll make it all up starting tomorrow.

02 11 36 06 cC Beano, this is your old social director speaking.
One thing, I'11 guarantee that those dark spots
on the Sun aren't clouds.

02 11 36 15 LMP (Laughter) I thought it was particularly
appropriate, since we were going to the Ocean
of Storms, that we bailed out of the Earth in
the midst of one of them.

02 11 36 27 cc How about that.

02 11 36 32 CDR We thought for a minute we had a caution and
varning failure because they all came on.

02 11 36 Lo cc Understand.

02 11 36 L5 CDR What are you doing up so late, Social Director?

02 11 36 49 ol Oh, I Just thought I'd keep check on you, Pete.
Looks like everything is just going great.

02 11 36 55 CDR (Laughter) There's not too many places we can
go.

02 11 36 58 cc Yes. Watching the plot up here - -

02 11 37T 01 CDR “ae

02 11 37 05 cC It's quite a view out there, isn't it, Pete?

02 11 37 10 CDR Sure is. Did you all learn any special tricks

about viewing the Earth or the Moon? Did you
think we haven't tried?

02 11 37 22 cC Ko. I think we've pacsed on all the basic
information and guess it's quite a view to see
it rotate through the windows there and take
plctures of it.

02 11 37 34 CDR Because, during launch, I usually tell Al which
lights are on, if he has an electrical problem.
Friday, all I could do was look over and tell
him, I said, "Hey, Al, they're all on."

02 11 37 48 cC No, we can probably plan some good simulations
from novw on.

02 11 38 o2 IMP We talked about it before; and Pete said, "Don't
vorry." He says, "If you ever have anything go
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wrong in flight, it'll be something you've never
seen before in your life." He was right.

Yes. That's - that's the way it always happens.
One thing you've got the advantage of us. We
couldn't see the Moon until we got Just - right
nearly to it by that westerly site. You've
probably got a pretty good view of it now.

Yes. Of course, it's getting - The illuminated
portion as we move out in front of it is getting
less and less ell the time. We're really begin-
ning to notice that we're seeing less and less
of it.

Roger.

Houston, 12. Since we're not doing MCC 3, do
they want to do an alignment here or just do
another REFSMMAT alignment?

Negative. We don't need that. Things are
really - -

Okay. How's that platform looking then, this
morning?

Your platform'’s looking really good, we'll try
to get you some drift numbers.

Okay.

Apollo 12, your drifts are 1.2 MERU on all axes
or less. One of them's even lower than that,

Apollo 12, Houston.
Apollo 12, Houston,
Go ahead.

Did you get that drift report? Your platform
is less than 1.2 MERU on all axes.

Roger.

Apeollo 12, Houston. How's your sleeping bags
working out up there, Pete? Over.



e ST T P SR e i s

~r s

02

02

02

02

02

02

02

02

02

02

02

02

02

oz

02

02

02

11 k6 o7

11 46 k2

11 46 49
11 46 52
11 k7 24
11 k7 28
11 47 34
11 W7 36
1 47 53

11 k48 03

11 48 08
11 L8 19

11 48 30

11 8 11
11 L8 Lk
12 34 51
12 34 55

CDR

cC

CDR

cC

cc

cc

cc

CcC

CcC

CDR

CcC

Tape 39/k4
Page 178
Real good, Tom. The first night I slept in a
ba,, and Al slept in a bag, and Dick slept up in
the seat. He didn't sleep too well. And last
night, I slept up in the seat, and Dick slept
in my bag, and a1l of us like the bags. And
one of the problems with the seat is that -
and we're going to take care of that tonight -
it's rattling arcund in here, and every time
samebody stirs down below, why the seat bangs
off the wall and that naturally wakes up the
gwy that's sleeping in it. It's kind of spring-
loaded, anyhow.

Roger. Looks - you getting plenty of sleep?
Over.

Yes, plenty. We're getting more than I need.
Good. The reports look real good down here.
Hey, Tom. What do you think of our RAD count?
Say again?

What do you think of our PRD count?

Stand by 1, Dick, I'll check.

Well, from down here, it looks like the total

RAD count showed that you got practically nothing
up there.

Well, I wouldn't go so far as to say we've got
nothing.

At least, they call it 90 millirads.

That's less than 1/300th of what atomic workers
can get. )

And I'd nearly bet that the calorie count that
you people can see up there just nearly zero.

I wouldn't bet on that either.
I would. "Tme calorie count.
Apollo 12, Houston.

Go ahead, Houston.
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Foger. We'd like to check and see if the
expanded deadband has been collapsed. We'd
like to check your load by looking at NOUN T9,

so we'd 1like to ask you to enter a VERB 7§ ror
us.

Okay, how's that? Proceed on that and I'l1 be
okay, huh?

Load looks all right to us. You can go ahead
and proceed.

Are you locking at it, Don?

That's affirmative. You can go ahead and
proceed.

Looks okay to me, too.

Hey, Don, I think all of us up here are gaining
weight on this food; it's been so good.

Say again, 12.
Pete and I just had frankfurters and - say, this
food up here has been so good, I think we're

going to gain weight.

12 - -

Pete and I just polished off four frankfurters

‘and some apple - applesauce; Al Bean hasn't quite

eaten his yet, but it's really been good.

Hey, you're just killing me, man. I'm sitting
down here without anything to eat.

You mean the Tastee~Freeze isn't open?
I haven't been in it for a while. Just remember
to do your mild exercise today so you don't

gain weight.

END OF TAPE
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Houston, Apolle 12.
Go ahead, 12.

Roger. At 61:15, do you want an 0, -fuel cell

purge and waste water dump like the flight plan
calls for?

That's affirmative.

Okay, and what do you want us to dump the water
to, 10 percent?

12, we'd like to recommend that you dump to zero

since w:'re going to have quite a time before
we'll have another opportunity for a dump.

Okay.
Houston, Apollo 12.
12, Houston.

Roger. One waste water dump, one 02 purge coming
up -

Rog-r.

Who's that? David?
Good ear.

What are you deoing - -
Good evening, David.

- - up so late?
Watching after you.

Apollo 12, Houston. We see zero on your waste
water. Thanks very much.

Okay.
Hello, Houston; 12.

Hello, Houstonj 12.
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56 13 cC Go ahead, 12.

56 21 cc Apolio 12, Houston. Go shead.

56 28 CMP Hello, Houston; Apollc 12,

56 31 cC Apollo 12, go.

56 36 cMP Roger, Houston. Looks like that water dump has
kind of ruined our PTC, here. I was just wonder-
ing if you want us to do anmything with it or Just
stand by and wait until the - the fixed attitude
at 63 hours.

56 ST cC Roger. We - We followed your water dump maneuver,

58 08 cC Wait 1. 12, we'll just continue to watch your
attitude changes for a while, and - if anything -
if your yaw swings too far, we can come out of it,
but let's stay in the attitude you're in noew for
a while.

58 26 cMP Okay .

s8 28 cC In PTC for a while is what I intended to say.

58 33 CMP Roger. Understand.

10 50 cc Apollo 12, Houston.

10 55 cMP Go ahead.

10 56 cc Just want to remind you to charge battery B,
please.

11 o7 CMP Roger. Battery B charge.

11 09 cc Roger. Thank you.

13 58 CDR Houston, 12.

1L o2 cc Go ahead, 12,

1L kg CDR Houston, Apollo 12.

15 06 ccC Apocllo 12, Apolle 12, Houston. How do you read
me?

15 23 CDR Houston, Apocllo 12.

15 25 cC - Apollo 12, Houston. Go.
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Houston, Apollo 12,

Apollo 12, Apollo 12, this is Houston. Over.
Houston, Apollo 12.

12, Houston. Go.

What's going to be the roll angle, so we can start
thinking about where we're going here - for this
TV?

Roger. Your roll angle is 285 degrees, pitch 90,
and yaw is O.

Apollo 12, Houston.

Go.

Roger., We've got a checklist change for you for
coming out of PTC. Would you open your checklist
to page F 9-T? Over.

Rozer, Got it. Go shead.

Okay. On step number 1 to exit G&N PTC, because
you're sc far out of the deadband, you ought to
put your MAN ATT 3 to ACCEL COMMAND before you
put your AUTO RCS SELECTS to MAIN A and B. And
we suggest we put the - this - -

Roger.

- — into the checklist change for good.

Yes, that's probably - -

veey Okay?

- - a good idea.

END OF TAPE
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Okay. And we think you probably ought to come
on out of PIC now. That's one of the reasons
why we're having a little trouble with COMM.

Okay. And what we'll do - we'll slide on over
to the 90, 0, 285.

Roger.
Apollo 12, Houston.

Apolle 12, Houston, with a flight plan update.
Oxay, Houston. Ready to copy.

Roger. Your TV pass at 63 plus 00. Number 1,
stop your PIC roll at 285, and this is what you
need to put the Sun through the hatch window.
Step number 2 is your high-gain antenna angles
are pitch 19, yaw 268. Step number 3, put the
ALC switch to the IN position, and open the
camera aperture to FULL OPEN for your tunnel
plctures.

Okay, Houston. We got it.

Houston, Apollo 12.

12, Houston. Go.

When do you want us to start this show, now?

Pete, we're ready whenever you are. Your
optiocn.

Okay. That's what I figured. So, we're start-—
ing to pressurize the command mouule now, and
we'll start here directly.

Okay.

Hello, Houston; 12.

12, Houston. Go.

Okay. We're coming up VOX et this time, and
ve're getting ready to give you the TV. Al will
get it going in Just a second.

Roger. Standing by.

awaamia v d e



—

02

02

02
02
02
02
02
o2

02

o2
02
02

02

02
02

02

- 02

02

02

02

02

02

02

1k
14

14
14
1k
1k
14
1k
14

1k
1%
1k
1k

1k
1k
1k
1k
1k

1k
14
1k

ik
1k

50
50

50
50
51
51
51
51
51

51
51
51

52

52
52
52
52
52

52
53
53

26
3

39
50
05
10
11
16
L2

Lg
53
56
25

35
36
37
Lo

25
ok

12

ccC

CDR

CDR

cC
CDR
cC

CcC

CDR

cc

CDR

CDR

CDR

Tape L1/2
Page 184

=»+« properly dressed.

Jerry, we've got to dress Al Yet. We have to put

on his hat.

Roger. Lights! Camera! Action!

I'm down here ... up in here, I guess.

Let him get over here where the Sun comes in.
Shortly too.

There you go.

Who, me? Okay?

Okay. You putting it out? Wait a minute. You
got it on the ground yet, Houston?

Hot yet, Pete.
Okay. We'll hold until you get the picture.
Okay. We're not copying any FM downlink as yet.

12, Houston. We have you in blushing black and
vhite. And the color's coming in now.

Roger.

What happened to the color?

There you go.

Takes a little for the processing.

Ckay. As you can see, Dick's up there in the

tunnel, and he's opening the vent valve now, and
he's starting to pressurize the IM,

And we have a DELTA-P of about 2.3 at the moment.
Ckay. It's going down to about 2.2.

Well, no. The DELTA-P went up when we pumped up
the cabin.

DELTA-P is 1.8.

What's the cabin? Okay. Just about do it. We're
down to 1.3 DELTA-P. Okay, 1 psi DELTA-P.
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While ve're equalizing the cabin, Houston, the
attitude that you have us in, out our number 1
v¥indow, we have the Earth; and out the number 3
window, we have the Sun shining in; and out the
number 5 window, we have the Moon. And, of
course, we're too far from either the Earth or
the Moon to see any motion, so it just seems to
us that we're in suspended animation out here,

Roger.
What's the cebin pressure, Al?

Yes, it is. And you just brought the cabin REG
on and that sught to be okay so - -

We're reading you L.7 on your cabin pressure
now; and, Al, we're not reading you at all.

++. How do you read me now?

Okay, now, Al.

Okay. And the hatech is open.

What in the heck is this thing doing up here?
Here it goes - There's another one right there.
You may not want to move it. There you go.

All right.

Okay. Pretty good - How's the lighting down
there, Houston? Looks pretty good on the monitor.

It's very good. We have a good picture of the
hatch,

That's your feet up on the window there, Pete.
Sorry sbout that.

Okay. Let me get the hatch bag open so we can
get it in.

This big ©ld hatch wrestles pretty easily here
in zero g.

Beats one . g all to heck, docesn't it?
Sure does, Jerry.
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Dick's putiing it under the left-hand couch now.
If we move down there, we can ...

I Just noticed, 12 - -
There you go.

The outer side of that hatch makes a pretty good
light reflector. So you might keep that in ming
if you ever need a light at that place.

It sure does. Did you notice that, too?
Affirmative. It really lighted things up.

Okay, now, we'll get back up there. We'll get
up there again and take the probe out. As you
recall, we've had it in and out of there several
times already. And the procedures are fairly
simple. Now that we've done it, we've already
bled the nitrogen out, but all I do is hit that
button anyway just for procedural purposes. And
the preload handle's all set and everything.
We'll unlock the temperature latch lock, and
ve'll extend the strut. The umbilicals are al-
ready disconnected and stowed.

The lighting in the tunnel is just a tad dim,
but wve can make out what you're doing.

That's wide open on the f-stop now, Houston.
Roger.

I think part of the problem is there's a lot of
contrast between that dark tunnel and the white

garment of Dick's. It's giving the camera a
little fit.

Okay, turn the capture latch release 180 degrees,
and all I have to do is pull the probe out of
there. Okay, away she comes.

A1l right, while Dick's stowing that, I'11 go
up and get the drogue.

You got any late-night watchers, Jerry?
That's affirmative,

Al, can you pull up your ..., please?
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Okay. Just a second; I'l1l have to movz the camera.

I'11 hold the camera; here, hand it to me. I've
got it.

Okay. How's that, Dick?

I've got it just fine.

Okay. Dick's putting the probe now under the
right-hand seat, and he's going to have to strap
that in with something - just enough to hold it
there. Let's see if I can scoot around and give
You a shot of it. Not quite as light down in
there.

Okay.

Okay, Pete. We're ready for the drogue.

Coming down.

«es You Juggle with this thing every time.

Al, you got it on the umbilical cover; that's
one reason. On your right hand; there you go.

Boy. Hey, move back that way, and I'11l take it
away from you.

Sounds like you're handling empty milk cans up
there.

There you go.

Hey, you want to look at the drogue after a
docking?

That's right. Turn it arouand, but don't let any
light hit on it, Dick, or I can't see it.

How's that?

Too much light. Sort of tip it up or move it
over to the left or right. It's got a little
cirecle of light on it.

How's that? 1Is that better?

I'}11 move in ... There's the drogue after one
docking.
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Roger. We can't see too much because of the big
light spot on it.

Oxay, why don't you stash that, Al or Dick, and
stick -

There's Dick Gordon looking through the hole.

Hello, there.

The only mark on it is - show them where the
mark is, Dick. You hit it almost dead center
vhen you did the docking. Yes, right there.
That's funny. That mark looks Just like a nose;
about the same length, “oo.

Okay, Al. You want to stick her up here and
we'll ...

Okay, go ahead, Pete.
Al right.

Okay, 12. The lighting in the tunnel looks
pretty good now.

Okay. And if you'll hold it just a minute, I'11
get the window shades down in the IM here.

There he goes. I don't think so. Not today.

I have to transfer over these things, Dick,

right here. Okay, well, I'm going over, but
you'll have to hand us these goodies. We'll
stick them in the IM. Hey, it looks like there's
good lighting up there.

Roger, 12. Lighting is very good.

Okay, we're going to -

Hand me those hoses first. Let me get some air
going.

Okay.

Here, I'11 get up there. Just sling me the book,
Dick.

Okay.

And do you want to hand the long hoses up? We're
putting these CSM hoses down inside the LM, since



o gy i A AR A TS T S S

Aty o R

L8 ]

02

02

02

02

02

02

02

02

02

02

02

02

02

02

15 05
15 05
15 05
15 05

15 05

15 05

15 05

15 05

15 05

15 05
15 05

15 06

15 06

15 06
15 06

05
06
08
19

28
32

43

51

55
59

19

IMP

CDR

CDR

CDR

CDR

CDR

cCc

CDR

cC

CDR

Tape 41/7
Page 189

there's no ventilation in there now. We just
lay them around down there where we're going to
be working with the IM, and it makes it real
nice for cooling and gives you clean air down in
there. Without them, it gets a little stale

after a while. Okay. Why don't I just go througt
and show them how it looks - -

Okay.
~ - when you go through the tunnel.

Go on.

Ckay. It's pretty easy. dJust float on up. Only
problem is, when you get in here, we're going to
be upside down and then you got to turn around
and decide -~ -

Hand me the camera.
= =~ which way is right side up.

There you go. Now I'm going to check this line.
It may not be as long as we'd like. That's it
right there. That's it, Pete.

You'll probably have to turn around upside down,
let me dive in there.

I tell you what. Let me scout those items, and
I'11 hand them in to you, Pete.

A1l right, what are you looking for?

Hand me the book, and I'1l1l do it, toss them in
to you, and you can put them up.

12, Houston. We had a pretty good view of your
ECS module there; and now, we're getting a good
view of the main panels upside down.

We discovered an interesting thing while we vere
in here the other day. The AOT looks right into
the command module rendezvous window, and I was
looking out to see what I could see, and I saw
this face looking back at me, and it was Dick

in the other window.

Roger. Did it scare you?

It should have.
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««. it's hot in here. It's quite warm in here
today. The way we stopped has the Sun coming
in through one window, and it's heating it up
pretty good in here.

Roger. Looks like the Sun's coming in through
the CDR's window.

Yes. That's right.

Here's a box of Kleenex, Pete. Coming in, right
by you.

Cot it.
Next one's two towels. I'll go get them.
Okay.

We Just had a good view of the PLSS fastened
down there on the floor between your legs.

Yes. I can't go down any further. My COMM
line won't allow me to go any further than I am

right now, so I got myself Velcrced to the top )
of Al's PLSS.

Okay. That's a good view of it right there.

I'm Just giving you a two-bit tour, Jerry.

Roger.

When we were in the other day, we rigged the - -
Hey, here comes - -

What you got, Al?

- = yes, here comes a couple of towels. Both of
that and the Kleenex go in the left-hand side
storage compartment. Let me get the 16-millimeter

magazines and T0-millimeter magazines.

Hey, Al. Why don't you come up here, and let
me get those for you?

Okay. That's a good idea, and then maybe I can
say a few words about this here.

Well, as a matter of fact, you're going to have ‘-)
to do that, Al, because I can't get any lower on

-
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this COMM cable. ' You're the only one that can
get down there.

All right.

I'1l hold the camera, Dick. We have a three-
wvay switch here in the tunnel. :

Okay, I'1l Just come on past. Okay?
Dick?
Okay?

We Just had a good view of your relmet stowage
bag down there a couple seconds ago.

Al, here's the Kleenex and the towels.

Looks like you're trying to pack a telephone
booth.

I'1l get the camera in here, Jerry, and bring it
around the corner.

Okay. Iet me put those in their proper spots.

Ckay, what we've got on this side, Jerry, is
vhat we call a left-hand side stowage compart-
ment, and it's pretty unique in that it's made
out of Beta cloth, and from these snaps, you can
see we can remove it. So what we dc after the
first EVA, we put a lot of our things that we
don't need anymore inside these bags, and then
ve can put them outside cn the lunar surface;
and after the second EVA, we can put some other
things in this other c¢r the backend side of this
stovage compartment, and then put it out on the
lunar surface, also, until we end up being able
to very tidily put some of our gear on the out-
side of the - outside the spacecraft so we'll

be a lot lighter when we get ready to leave the
lunar surface, waich is handy since we - you can
bring back more rocks and what have you.

Roger.
Okay, I'1) just stick this down in here.
You can also see in the picture the restraint

straps that are hooked up above that, used to
hold us in for landing.
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There you go. Yes, this is what Pete's talking
about. Okay, you got some more goodies?
T0-millimeter magazines. There's two of them.
These are the two that go here in the TSB,
temporary stowage bag. ...

Two of them go in the ISA.

Right. Just a second. TSB safely stuffed away.
Take &8 look in here, and let's see how this looks.
Let's poke them right in here; then they'll be
here tomorrow. Open this up.

12, Houston. ©Our color TV is running about

11 seconds behind your voice; and so what you're
talking about, we're seeing about anywhere from
10 to 11 seconds later.

Oksy. That's interesting. Was that due to the
processing?

That's affirmative.

What we are doing now is putting the - two of
the TO0-millimeter magazines for Hasselblads in
the stowage container here. Those are the two
that we're going to use when we first get on the
lunar surface. Here's three more, and these
three will be used the second EVA, and so we'll
stick them over here in the right-hand side
stowage compartment. The right-hand side

doesn't - isn't removable at all, as you probably
know. We'll go ahead - The cameras and film

that we bring back from the lunar surface, we'll
put all of that material over here on the right-
hand side, or a lot of it anywav, because the
left-hand side won't be there. As you're looking
now, then I'm slipping that Beta cloth bag in

its place on the right side.

Roger.
Okay, here's the l6-millimeter film.
Okay.

The same thing with the 16-millimeter film, you'll
be seeing in a moment.

Okay, there's just one of those, Dick, and that's
in A-B.
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That's the whole package, just here?

That's it.

Okey, as you see, I'm Just about to put the
16-millimeter magazines in their stowage com-
partment. In spacecraft, as you can see, there
is not a lot of room, so you end up having to
put every item in its own little place. As you
can see, 8s the film - as magazines go in, they
fit into a tidy little - -

We need one of those. We need a spare.

- = ... bracket. And if Pete gives you a com-
plete look at that rignt-hand stowage compartment,

you can see we've got quite a lot of goodies here.
Down here, we've got a spare - -

We're getting a good view of the right-hand com-
partment now, and we can see your helmet stowage
bag down there in the corner, that spherical
vhite bag.

Right. Right in here, we keep some spare bulbs
for the COAS. A little bit higher up, we've got
Sun filter for our telescope.

Yes, and it's marked.

There's the COAS filter. It's the pilot's
sighting device. The waste stowage bags are
stored in the bottom two compartments. In here,
I hope, is our Hasselblad camera, at least one
of them. We have two of them. Yes, there it is.
Got to put it together right mow. It is - just
the cemera itself; we'll have to put the maga-
zine on later, and the handle, and all the
attachments allowed to be fixed to our PLSS.

RCU, PLSS RCU.

Is that all of the transfer?

Roger, Al. That's the color camera you're going
to use out on the lunar surface, isn't it?

No, Jerry. We don't have the color camera that
we're going to use on the lunar surface inside
the IM. It is outside on the MESA, and it's
going to be just 1ike Apollo 11. When Pete goes
down the ladder, he'll pull a handle; it will
lower the MESA, and then the TV will be pointing
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right at the lower part of the ladder so that
everyone can see when he steps on the surface.
We'll later put that out on the lunar surface
on a tripod, and we'll be able to move it around
so that everybody can see for both of our EVA's.
Those two cameras - I only showed you onej; the
other is right next to it - are the two
TO-millimeter still cameras; they hook right

on the front of the suit, so that you can take
still pictures of rocks, the Surveyor when we
get there, and ALSEP, and what have you, while
we are walking arcund.

Jerry, I'm showing you a pictwre of the instru-
ment panel right now; but what I'm more interested
in, on my monitor, I can see some dust particles;
maybe you can see them down there on the TV. I
think that's pretty good resolution.

That's affirmative, Pete.

They happened to be floating in the sunlight -
they Just happened to be floating in the sunlight
that's in here. Of course, there is a little bit
of - it's very 1light dust, but it looks big on
the TV screen because the Sun is illuminating it;
and, of course, as soon as we start running the
ECS system in here, it will clean it all out.

Okay, I am going to start doing that right now.

Just opened the descent H20. I'm opening the

descent 02, Pete, and going to CABIN REPRESS,

AUTO; end, when T do, you are going to heer a
bang, so - - :

Stand by for the bang.

= = Dick? Get ready for the bang.

Stand by for the bang.

Ready.

Ckay. That's it. And the CABIN RIPRESS circuit
breaker is going to go closed. Suit isolation

valve, 02, FLOW, and then actuate override.

If you will just wait a minute, let me - I've
got to get the camera on all that good stuff.

Al right.



-

——

02

02

02

o2

02

02

02

o2

02

02

o2

02

02

02

02

02

15

15
15
15

15
15
15

15
15

15
15

15
15

15

18 S8

19 05
19 08
19 13

19 22
19 29
19 30

19 37
19 ko

19 L7
19 L8

19 b9
19 51
19 56

1519 59

15
15

20 01

20 05

cc

CDR

cC

CDR

cc

CDR

CDR

Taps 41/13
Page 195

12, Houston. We can see the dust particles very
well. }

Okay.

This is a shot of the suit gisconnect valves.

" Did you show them where both of our PLSS's were

stowed? We got one over Lere, Pete, on the side
and cne on the botton. I didn't know - one of
the fleor right in front of the hateh.

12, Houston. We've seen the one on the floor. - -
Okay.

So, if you can show us the one over on the side,
ve'll be in good shape.

And pull this latch right?

I don't know; you will have to back it up ...
and show that, Pete?

It's pretty tight quarters in there.

I don't know; you're going to have to back the
camera up.

Okay. Why don't I do that.

Tske a look at the monitor.

Be sure we don't get too much - -
That's & good picture.

«»« get that last item.

Yes, Pete's PISS is on the wall behind him. When
ve suit up, we won't have a lot of time to talk

to you on the lunar surface. What we do is, Pete
gets over on his side, which is the left side of
the spacecraft; this side over here. I'll be over
on the right; I'11 take my PLSS off the floor and
put my OPS on top of it, Pete will do the same
thing with his; then he'll put - hold my FLSS up
while I put it on; this takes sbout 10 or 15 min-
utes to get my PLSS on and connected. Then I kind
of back over in my corner and hold his PLSS; he
tures around end puts it on. It's not a lot of
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room here, as you can see; and when you're fairly
bulky with your suit on, your PLSS is on, your
helmet, and the whole business, you have to be
very careful that you don't bump into the - any
of the parts of the LM. I'm showi.g you my PLSS
again. It is a little bright here, so I am going

to have to be careful about this camera. There's
the helmet stowage bag,

Hey, Al, T wonder if it's at all possible for you
to stop the camera down and show them the window.

The markings on the window? That's a good idea.

Yes. The RIG is ieally illuminated there in the
Sun.

Okay. Why don't you see if you can get over
there near it?

All right.

Maybe we can show where you're standing there.
Okay, the light Just went out, Houston, because
I've stopped the camera way down.

Roger.

What I'm going to try to show you, without
bothering the camera. Yes, but we don't need

since I've got it ...

12, Houston. What's the configuration of your
suit ISO valves, now?

We opened and closed them, per the checklist.
They are both in SUIT DISCOMNECT.

It is getting awful bright.

T know it. 1It's liable to bother that camera.
There you go.

Is that too bright on the ground, Houston?

It is f:22,

Can't tell, Pete.

You're looking at, Houston.
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Roger. We can see the scribe marks on the
window.

Okay. What happens is, Pete stands right behind
those scribe merks you can see right at the top;
There's - where the horizontal line is, that's

0 degrees, and then there's a 10 down, 20 down,
and 30, 40, and on down. Right at the top then,
left and right, there is also some angular marks.
As we proceed in the descent and we pitch over
wvhere the lunar surface is visible, about

T000 feet, Fete's going to be locking out through -
the window at those marks. I'll be reading from
the computer, and the computer will say where
it's teking us to land, relative to those marks.
For example, probably the first thing you will
hear me say is "L2 degrees," so Pete will look
out at the L2-degree mark, and he will see if
that is the Surveyor crater. We spent a lot of
time learning which crater the Surveyor is in
and & lot of the more interesting craters around
there, the more easily identifiable craters. He
will look out and see if the crater's in the
right place, I mean if the 42-degree mark's ..
the right place. If it is, then we'll just con-
tinue on the present trajectory. If not, he can
use his control stick to put a certain number of
inputs in to change the direction we are headed;
for example, if he saw it at LO degrees instead
of 42 for the crater we wanted, he could pitch
down a couple or pitch up a couple, depending

on what he wanted to do. If he saw it at L0, he
would pitch down a couple of hits of the stick
and, hopefully very shortly, the computer would
notice this and start heading for the LWO-degree
point. 1I'G continue reading the number- , and
he'd continue to monitor them all the way down.
When we got down to a low altitude, then we
would be in a good position for Pete to take over
manually and land next to the point we're headed
for. This is called the LPD or landing point
designator. It sllows the Commander to keep up
with where tha computer thinks it should lani
and then tell it to land at a different place,
if he feels it should.

Apollo 12, Eouston.

Got any questions on that LPD, Houston? Go
ahead.
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Roger. I hate to change the subject on you
guys, dbut it looks like you don't have your

AUTO REPRESS capability now. When you activated
your SUIT IS0 valve, it looks like what you
should have done is gone to the SUIT, FLOW, and
then used your actustor override, in order to
set it up.

How does that lock to you, Houston?

We don't have TM; we saw that on your TV ricture
when you were over there fooling with it; and,
s0 far, we haven't seen it again.

Okay. We fixed it up for you.

Okay. Thanks., I think you pretty well covered
that LPD situation. I don't know that there
could be any questions.

Okay. We're readjusting it back inside now,
Houston. Back over here, Al.

Okay, let me run up one of these window shades
50 I can check this AOT. Cut down wvour light,
and maybe I can just leave it open a little bit.
Just the other day, this AOT was beautiful.
Push around over here. Scribe works, focus ...

Okay, Dick. I'm shining the camera down the
tunnel at you now. The hat's awful bright in
the Sun. That's it, see? Yes.

Hello, Dick. We can see it.

You shine - you reflect the Sun, Dick. I can't
keep it on you; you reflect the Sun off your
suit so bright. I'm afraid it's going to burn
a spot on the tube,

Pete, you going to let Dick get any IM time?

Yes, he's been in and out with us.

Okay., Pete. I think we're finished checking
this thing out.

They've got to Jerry. They get command module
time,

That's right, babes; equal time.

Ready to clnse up shop?
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Okay. Are you going to open - are you going to
open that window or not?

That's it, no. We're through with those.
Yes, we're finished.

Jerry, do you have any more questions on the IM?
Does anybody have any more questions down here
or anything they want to see?

No, I guess not, 12. Very good travelog, gang.

We're going to start to button her up, and I'm
gomna - -

A1l right, Dick. We can - -
Hey, Pete - -

= - go on and button that up and then bring that
camera in here and - -

I'm going to send the canera over to you right
now.

- = take a look at the Earth and the Moon.
Okay. Here. Here comes the camera, followed by
me. Toot. Toot. Watch it. 1It's at £:20 -

wide open so - stop her down. There you go.

12, Houston.

Okay. I'm going to close the cabin - - going to
c¢lose CABIN REPRESS now.

Stand by for a bang, Dick.

Ckay.

That's it.

12, Houston. We heard the bang that time.

Yes. It sounds like about a .32 going off in
your ear.

Roger. And, Pete, on your way through there,
wvould you give us ancther tunnel index reading?

Okay.
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It was minus 0.3 the other day, Pete. I hope
it hasn't changed.

Fortunately, it hasn't. It's still minus 0.3.
Hey, Jerry?

Go shead.

Hey, Jerry?

Go ahead, Dick.

Did you see that number 1 window on the televi-
sion? - -

That's affirmative.

- = number 1 window on the television? That's
what it looks like.

Say, Dick.

What's this thing out the window?

Pete, I need your damp rag. We ought to clean
this CSF tunnel hatch seal. It's got a bunch
of Junk stuck on it.

Thank you. ILoocks like all these circuit breakers
are Just exactly like we left them.

That makes sense.

Okay. FLOODLIGHT's, ON; window shades, up; cabin
dump valve, OPEN. Is it still open, Pete?

Cabin dump valve is still open.
Okay. The IVT and press on.

12, Houston. That's a real good picture of the
number 1 window there.

What have you got in the picture? Be careful,
Charlie.

There is a big white thing out there. It looks
like a piece of pie.

Yes. That's right. j)
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- Okay. Hand me the hose, Al.

Okay. dJust double checking all thes things to
make sure they were tidy. Got them?

Okay, Jerry. I'll go over to the number 5 win-
dow now.

Roger.

Notice the stuff on the number 1 window is kind
of linear looking. Linear striations or some-
thing.

Yes. Tt's still open.

Did you light the seal yet?

Yes, I've got to finish it in just a minute.
Okay. I was going to 1ift this hatch to you.
Either the problem there, Dick, is - that televi-
sion line is around Al's COMM ... Okay, Houston.
What do you have on number 5 window?

Roger. We can see the Moon out there.

How does it look?

Very, very slender segment. And it's a real
good picture of it.

Was the picture of the Earth any gocd?
Yes, it was pretty bright.
Before?

Couldn't really see much except Just the segment
of it.

Ckay, I had it stopped all the way down. Hey,
Dick, will you take that hose and stick it some-
place? Thank you. There you go. Now watch it.
Your wire 1s - Let me go through there.
(Laughter)

Looks like a snakepit.

That ought to do it.
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Hey. you and I are tangled up.

Yes.

Okay.
{Laughter)

There you go.

Okay. Let me slide back down there and finish
the seal off.

A1l right.

Hey, are you doing good?
+«. your feet out now.
Okay.

Hey, Jerry, I have the Earth again. Is that a
better picture?

That's a much better picture. ‘_)
That landmass you're looking at there is Australia.

Roger. We can't - -

- e L, = =

- - determine anything on the Earth there, but
it locked quite a bit more like the Earth now

than it did before. It looks like you got it

stopped down considerably more.

12, Houston. The word is Australia is getting
your TV show live.

Roger. They're getting it live, and I wish
they could see their landmass. It's almost
right in the middle of the Earth. And they
ought to recognize the snow cap of South Amer -
of the Scuth Pole Just below them.

Oh, ho.

I knbw it's been said before, but this is a
really spectacular sight. ”}
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Australis is getting this 1live? 1I'd like to say
hello to all my friends down there at the'track-
ing station at Carnarvon, if they're down - -

How about handing me the drogue, Al, and I'l1l
get that - -

- = ... right now. Okay, here it comes.

12, Houston. Don't forget the troops at Honey-
suckle.

Hello to all the troops at Honeysuckle. I've
been to Honeysuckle, though.

What he's saying, Jerry, He's asking for a trip
{1aughter).

That's what I figured - to Honeysuckle.

This one isn't long enough (laughter). This
one's not long enough for him.

Getting that in there, Pete?

Yes.

Jerry, when we go back to the other side, turn
to that monitor again. We may have a better
picture this time.

Okay, Dick.

Here's the problem, right here. Get it through
here this way.

Ckay.

And then stend like you want.
Ckay, very good.

There you go.

There we go.

Stand any way you like it.
Ck, there we go.

I hope I did. Are you ...?
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Okay, Dick. We're copying the Moon now.
How's it look?
+++ 85 much as he's going to see.

This is even a much better shot than the last
one.

Well, do you see a place there you'd like to go?
I'd like to go anyplace there.

Okay, one drogue's in, and somebody's pencil is
floating by. Here you go. Is it yours, Al?

1'11 check and see.

Ok&y, ... rest of that stuff now?

Yes. 1I'll hold the camera, and you can get the - -
No, no.

- = get the - -

We're going to change stations, Jerry.

Roger.

I'11 put this circuit back under the seat where
it belongs. Hey, Al, let me get up out of your
way.

Okay.

12, Houston. On that Moon shot, it looked like
ve could see part of the lunar surface that's in
the terminator and behind the terminator.

Good luck. We're having troudbla doing that our-
selves.

I didn't realize that waste-water dump was so

propulsive. That really upset us there awhile
back,

It sure did.

Did you clean that seal real good, Pete?
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Yes. That seal looked like the perfect dust
collector or something. It was really dirt;.

FIDO says he really appreciated that dump.
Okay, +«+ +.. put the - Say again?

FIDO said he really appreciated that dump.
(Laughter)

++»+ the TV, Dick Gordon, and all - give you some
tunnel shots again.

«.. out of the tunnel.

Go back inside and bring up the f-stop a bit.

ese  «s» Oout, Refocus. Giving you some more
tunnel work, Houston.

Okay.

Dick Gordon's getting pretty fancy with that far -
forward drogue. Those two exercises yesterday
and ~ or three, I guess, counting the original
one.

Got to go back further around.

All right. Pete, go around and turn around the
other way. Here, I'll hold the camera.

All right. You got it?

I got it. There you go. Ckay. Hold it out of
the light.

All right. Row, we're going to move down here
a little bit.

After all the wrestling we've done with that
probe in practice, it's really asmazing to see
that big thing float around in here.

Beautiful piece of machinery. Seems like we're
coming up on the ...

Try your - -

Okay. ... install. Probes are stowed. We're
going to install a ... at capture latch release
handle forward ... counterclockwise to the cocked
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vosition. Put the probe under the drum. Pull
on it. 1It's in there solid. And we'll put the
latches in. Capture latch release handle - is
in position. Capture latches are engaged, and
now we'll put the installation strut on the wall.

Okay, we've extended the handle to the full ex- /
tension. And we're going to ratchet the probe
back up in place.

+sey you can't see the other wegy.

Okay. |

Back off a little bit; it'll be - -

As usual - -

There you go. That's a good shot there.

Hard to get a picture without a bright spot.
That's why we're moving around a little bit, so
we won't burn our TV camera out.

We got a great picture right now, and we're B
copying Dick ratcheting it.

Okay. Stowing the strut now.

Okay, we've installed the probe and the ratchet
handle is - and the insulation and strut are
restowed, and the probe is loose in the tunnel
Just for stowage. Capture latch release handie
is set and in the LOCK position. And we'll
verify a few 1ittle odds and ends on here. The
ratchet pall is flush with the housing. Preload
shaft is up into the detent, and it's against
the umbilical. And we're going to leave the
umbilical stowed all ready to put in the hatch.
In the hatch right here.

Okay.,

And we're loocking at the ourside of the hatch
nov,

Want to get out of the way for me?
There's one down.

Did you stow the strut thing where it was?

Yes. This time I'm learning.
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In case our friends in Australia are wondering,
we got a - of course, the top hatch on the IM,
which is the first thing you saw - Pete wiped
off the seal and closed it, and then he put on
the drogue on the IM; although we had it stowed
in here a moment sgo, it fits on the LM and you
put that in; and, of course, it looks like a big
inverted ice creem cone. When that was complete,
it hooks to attach the LM. When that was complete,
then Dick got ocut the probe, which was attached
to the command module, put it in the drogue,
mated it with the drogue, and then attached it
to the command module structure; and now he's put
in the command module hatch. When we undock
around the Moon in 2 days after passing through
the same passageway, Dick will be in here by
himself. We'll put the same hardware in, and
then when we undock, he'll end up with this hatch
to keep the seal in the command module and the
probe on the command - on the front end of the
command module. We'll end up with the drogue on
the LM and then the IM hatch to keep the pressure
seal in the IM; and this is the way we'll be for
the 35 hours or so¢ that we're apart. When we
get back together, then he'll come in, dock his
probe with our drogue, and just the same as we
are right now. We'll remove all « both hatches
and the probe and the drogue, and then we'll
come back out of the LM into the command module.
So, there's a lot of hardware, and it's heavy
because the total wet vehicle weight right now

is about 100 000 pounds, and it has to be re-
movable,

That's it. You can turn the tunnel lights out
and that's it; it's c~mpletely done.

That little valve right in the center is the
pressure equalization valve., If there's a dif-
ference in pressure between the IM and the
cormand module, we cen take that valve and open
it, and it will allow the pressure to equalize,
thereby allowing us to open the hateh and that's
this. 1It's got a handle with some teeth on it.
Pick really ratchets it around. It works pretty
good.

Jerry, I think some comments to the folks at
home: We've enjoyed doing this for them. All
three of us are in good spirits, we're feeling
great, we've exercised and slept well, the food's
been good, we have lots of nice cold water to
drink, and we're sure enjoying the scenery.
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However, I'11 tell you one thing: We do miss the
good pecple back home.

Roger, Dick. It was a great show, and we really
enjoyed your = our little tour down through the
lunar module. Glad to see you guys are looking
so good, and you're sounding great, and we'll be
seeing you later.

By-by.

Very good. By-by from 12.

Would you hold that a minute?

Gee, you really ...

Yes, da=n nice.

Let's go off VOX.

12, Houston. Loock's like everything's set up
well for starting PTC.

Okay. We don't have to do anything but crank j
her off. Okay?

Affirmative,

END OF TAPE
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Apollo 12, Houston. Select OMNI antenna Bravo.
OMNI in Bravo.

Houston, Apollo 12,

12, Houston. Go.

Hello, Houston; 12.

Apolle 12, Houston. Go.

Roger. Are you going to let us know before we
go to bed tonight whether we're going to do MCCh
or not?

I think we probably can, Pete. Right now it
doesn’t look too much like we're going to do one.

Okay. We'll stand by. I Just wanted to know
whether we were going to know before we went to
bed or not.

Pete, I think we can tell you before you hit the
sack.

Okay. Very good.

U e

Houston, 12.
12, Houston. Go.

It's amazing how well you can see when you're
looking at scmething you recognize. I got the
monccular here, and I'm looking at Australia, and
I can see 80-Mile Beach and the area that that's
in - and, the area that Shark's Mouth Bay just
south of Carnarvon's in. It's very clear over in
that part of Australia right now.

Roger, Pete.

END OF TAPE
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Apollo 12, Houston.
Go ahead, Houston.

Roger. Battery B is all chuck fuli of electrons
now, and you can terminate the charge.

Roger. Thank you.

Apollo 12, Houston.

Houston, 12. Go ahead.

Roger, 12. At this time it looks like - there'll
be no need to schedule a midcourse L. Next

8 hours or so, if we have no major changes in the
trajectory due to dumps or anything like that, it
probably will be - a sure no midcourse k.

Okay. It doesn't look like we'll have any dumps
other than the regular urine dumps that we happen
to have, but no waste water.

Jim, ... it looks like the, 're going to give us
another 10 hours of sleep tonight, huh?

Affirm.

You guys eating dinner now?

That's affirm. Got some soup and salad, beef and
gravy, butterscotch pudding, and ... Yes, I guess
that's about it. Somebody got a grapefruit.
Roger. Sounds tasty.

END OF TAPE
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Apollo 12, Houston.
Go ahead, Houston.

Roger, Pete. It looks like your EKG indication
has gone sour down here. Would you check ynur
blue lead on your - your system there, when you
get a chance?

In work. He was exercised; he may have pulled
it loose.

Okay .

How's it look now, Houston?

Loud and clear, Pete.

Say again, Jerry?

We're reading you loud and clear, Pete.
Okay. I Just didn't reinstall it ccrrectly.
You are now medically acceptable sagain.

The majJor finally found his heart.

Apolio 12, Houston.

Go ahead, Houston.

Roger. Are you about ready to give us a E-MOD
dump?

Oksy. Coming at you.

I've got your RC5 consumables if you're ready
to copy.

Oksay, Jer. Go ahead.

Rog~r. The GET, 67 plus 00, RCS total is 80.0;
Alfa, T7.2; Bravo, 83.1; Charlie, T7.5; Delta,
82.2. Over.

Roger. Copy.

Apollec 12. Houston. Were you calling?

Apollo 12. Houston.
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Hello, Houston; 12.
Apollo 12, Houston. How do you read? Over.
Roger; loud and clear, Jerry. I'm reading you.

Okay, Dick. We lost your E-MOD dump about half-
way through. Would you try it again?

Hello, Houstonj; 12.
Apcllo 12, Houston. How do you read?

Apollo 12, Apollo 12, this is Houston. How do
you read?

Roger; loud and clear. I think we're in the
middle of switching over. Are you ready for my
onboard readouts?

Affirmative, Dick. And we'll need another E-MOD
dump from you, too.

Okay. Here comes the E-memory. PRIM BATTERY
Charlie is 37.0; PYRO BAT Alfa, 37.1l; PYRO BAT
Bravo, 37.1; IM/CM DELTA-P, plus 0.25. Over.

Roger. BATTERY Charlie, 37.0; PYRC Alfa, 37.1;
PYRO Bravo, 37.1; DELTA-P, plus 0.25.

That's affirmative, and all you got to go is the
water chlorination, and the crew status report
is negative.

Roger. We're going to need a cryo stir.

You've already had it.

Okay. And no medication, right?

That's affirmative.

Apollo 12, Houston.

Go ahead, Houston.

Reger. Would you verify that you changed
canfster number 6?7 Out.

We sure did.
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Okay,' and ask Dick to give us a quick call. His
last hownlink was pretty rough, end we suspect
maybe it was mike position; otherwise, we might
have COMM problems.

He's not on the COMM right now.

Okay. You're sounding pretty good; It must have
been his mike. And we've copied your E-MOD dump,
and so that about wreps it up.

Okay. We're getting ready to sack out here, and
still got to chlorinate the water yet. We're
still cleaning up from dinner a little bit. Do
you want us to wear BIOMED tonight? We prefer
not to, the two that are sleeping under the
couches, so that it doesn't interfere with our
sleeping bags.

Pete, doctor says we can get along without it
tonight, but they definit~ly went it tomorrow
night.

Okay. They going to make that staendard
procedure, they ought to rig these sleeping bags
80 that you can get in there without having to
leave the hem open.

Roger, Pete. The BIOMED they need tomorrow night
is just on you end Ad.

Yes, and we're the two that are sleeping in the
sleeping bags under the couch.

Ain't that nicel
See you in the morning, Pete.

END OF TAPE
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Apollo 12, Houston.
Houston, 12. Go ahead.

Roger. You about through with your dump up .
there? .

Which dump are you talking about, Jerry?

We're shoving 02 flow a little bit high. It

looks like your urine nozzle is open, and you're
dumping. What we're ending up with here is - -

Oh, okay.

- - PIC is going unstable here. It's beginning
to diverge, and we figured we might as well
stop it and start it over and get things squared
away so there'll be no danger whatsoever of
waking you guys up later.

Ckay. We'll stop the purge now.

Hey, Dick. What do you say we reestablish PTC
here and get going good, so there will be no
danger of waking you later?

Okay.

Houston, 12. How does the rate look?

12, Houston. The rates are looking good.

Okay, here we go.

12, Houston. You're clear to go shead and

turn it up and set your S-BAND, NORMAL; MODE
switch to OFF.

Roger. Good night.
Good night, Dick.

END OF TAPE
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("Reveille™ played on bugle)

One more time. ("Reveille" played on bugle)
Apollo 12, all present and accounted for, sir.
Roger, 12.

Houston, 12. Can you give me & roll angle to
stop PTC to do the rest of that alignment?

Sure will, 12. Stand by.

12, Houston. You can continue to do PTC during
the alignment as you have before. If you want
stop, go to 270.

We'll keep doing PTC to save some gas.

Roger.

("Sweepers, Man Your Brooms" played on Boatswain .
vhistle) 3 )

The next - -
Houston, 12.
Morning, 12; Houston. Go ahead.

Okay. On the crew status report, the CDR slept
9; the CMP, 8; the IMP, 8. The PRD's: CDR,
11013; CMP, 11013; the IMP, OkOlhk. We cycled
the fan, and we're back to the normal lunar
CCMM mode.

Roger, 12. We copy. When you cycle the fans,
could you do that for 3 minutes this time rather
than the usual one, so we can get a little better
hack on the readouts?

Okay. We'll go back and do it for 3. We Just
completed it for 2. We'll go back and do it for 3.

Roger.

Houston, 12. Can we start battery charge on
BAT A now?
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That's affirmative, 12. Go ahead. We also have
a flight plan update, when you're ready.

Okay.
Okay. We're ready to copy.

Okay. First is, seeing we have no MCC U4, replace
the flight plan timeline pages from GET 78 to 82
with the pages you'll find in the back - that's
6-7 to 6-9. And then you'll be picking it up
again at page 3-58. At 78:00, for no MCC 4,
delete stop PIC and continue P7C until 80 plus 50.
This is optional. Insert - Then, at 80 plus 50,
jinsert stop PTC at roll 300, and that's the Moon
view attitude in roll. And at 79:45, would you
perforn a rendezvous radar transponder self-test
to see if there was any effect on it during launch?

Okay. We got 80:50 stop PIC at 300; 79:k5 ren-
dezvous radar transponder self-test, and we have
the proper pages out of the flight plan.

Roger, 12.
Apollo 12, Houston.
Go shead, Houston.

12, we have your consumables update and some
comments on the — your P23's, as well as an
alteration to your LOI abort card when you're
realy to copy.

Okay. Let's have the consumables update and all
that stuff, i. that order.

Okay, 12. Consumables at 78 plus 15: RCS total,
79.8; and Alfa up through Delta, in that order,
7.5, 83.4, 77.3, 81.2; and that gives you about
92 below the predicted. H, total, 1.2, 69.9.

H2 total, 7O - I'm sorry, that's 02 totnl, 70.9,
T2.5.

Okay.

And, 12, for the P23, no COMM procedures. Dick,
your first sighting exercises showed an excellent
performance although the use of two different
horizon locators resulted in quite different
apparent horizons. The CMC horizon should be
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updated to 19 kilometers rather than the 24 for
the no COMM contingency. Change the erasable
address 1351 from its present value of 27340

to 22434, Your second set of P23's done at about
15:30 were excellent. Therefore, use the same
locator as in this set. As you expected, the
best results are obtained when the star is posi-
tioned precisely on the substellar point when
you're using only the center two-thirds of the
sextant field of view and you center the star on
the locator.

12, do you have those values for the erasable?
Okay. We've got all of them.
Say again?

12, confirm do you have the valuable - value for
the erasable.

Okay, Houston. The address was 1351 and change
it to 2243k, 1Is that correct?

That's correct. 12, on the LOI abort card which
you have in the checklist F-13-2, your hybrid
trajectory is a little different than nominal;
your TLI was slightly off nominal, and your
curve for the LOI abort is very sensitive to the
dispersions in your TLI.

Hold it, Houston, until you get a good antenna.
Okay.

Hello, Houston. How do you read?

12, ve read you with a fair amount of static inm
the background. Let's wait until we clear it up
before we proceed.

Hello, Houston; 12. How do you read?

12, we read you nov. I think the static is
dropping off. We're ready to proceed.

Apollo 12, Houston.

Go ahead, Houston,
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12, & reminder, it would help if you turned the
uplink squelch off.

Okay. Uplink squelch going off.

Pete, we have a discussion of the LOI abort card
when you're ready. That's in your checklist
F-13-2.

Hang on a second, Houston. Do you have the DSKY
or torquing angles?

Stand by, Dick. Dick, we have them. Go shead.

Okay, Houston. Give me the page again in the
checklist you were talking about.

Okay, Pete. That's your LOI abort card on F-13-2.

Okay. And we lost you there. All I heard you say
- something about the trajectory, and you faded
out.

Roger, Pete. There's a change necessitated here
because your hybrid trajectory is different than
nominal. Your TLI was slightly off nominal, and
the abort curve is very sensitive to dispersions
in the TLI. The curve itself should be lowered
slightly, and we can give you the coordinates

for four different points, and you'll be able to
plot that curve yourself. Are you ready to copy?

Yes. Go ahead.

Okay. The four points under LOI DELTA-V,, : 400,

290, 135, and 60. Your correspon - correspond-
ing abort DELTA-V's: 22L0, 2065, 1865, 1800.
You copy?

Okay. Let's see, we had four points: 400, 290,
135, and 600; and they correspond to 22k0, 2065,
1865, and 1800. Is that correct?

Pete, on - one correction - on your LOI DELTA—VM.

Your last one is 60 - That's 60, rather than A00.

Okay.

Your CSM gimbal engles, which you'll see dcwn in
the lower right, are roll, 295; pitch, 271;
yaw 332.
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Okay. 295, 271, and 332.

That's correct. When you plot the curve over,
you'll see that your crossover point for mode 1
occurs at 320 - 320 rather than 290 as showr.
This would have to be changed then in three
places. First of all, the table, which you have
on the card, your first value - first range goes
from 290 to 650; that would now go from 320 to
650. On your flight plan, the value 290 is
found also on page 3-59. That would have to be
changed to 320. Also, the LMP cue card should
be changed, 390 to 320. All of the other limits
are unchanged.

Okay. We got that.
Okay, Pete. That's it.
Roger.

12, Houston.

Go ahead.

12, for your information, after 68:30, a little
over 10 hours ago, you started accelerating back
towards the Moon. And you now are around

12 192 nautical miles out, and your velocity is
building. You're presently going 3911 feet per
second. We have some morning news for you. The
news of the flight of Apollo 12 continues to main-
tain world-wide interest, and your television broad-
casts are getting priority preference on the local
and network newscasts. There's a lot of foreign
press here at Houston Press Center, and it is ex~
pected to intensify as you get closer to the lunar
landing. Incidentally, there's a new baby hoy
born to a Baltimore, Maryland, mother at the pre-
c¢ise time of your lift-off. Her name - or his
name is Charles Richard Alan. Wilson is their
last name.

We have some sport news, and one of the leading
items is - -

Who did you say was first?
Say again. Say again, 12.

Who did - Who did you say was first?

M bt A mns o+t o . s e o
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First name turned out to be Charles, Charles
Richard Alan. Al, I guess you just snuck in
there.

We'll be back to you within a minute with the
sporte news as soon as we get a better antenna.

Okay.

12, Houston. We'll continue with the sports news
vhen you're squared away. -

Okay. Go ahead.

News reports say that Notre Dame may be about to
accept a bowl invitation. This would be for the
first time since 1925, If it turns out to be
the Cotton:3owl, they will undoubtedly play the
winner of the Texas-Arkansas Southwest Conference
ciampionship in Fayette on December 6. Notre
Dame has a T-1-1 record, losing only to Purdue at
the beginning of its season. Bobby Roseburg took
an early lead and held on Sunday to defeat Jimmy
Wright by one stroke in the $50 000 PGA Club
Championship at the Road Rupner Golf resort in
Scotsdale. Results of yesterday's ball games:
first, in the Rational League, Los Angeles toock
Philadelphia, 23 to 17; it was Dallas over Wash-
ington, U1 to 28; Minnesota, 9 and Green Bay, T;

. Cleveland war over Pittsburgh, 24 to 3; San Fran-

¢isco, 20 and Baltimore, 17; in a close one,

New Orleans, 25, New York, 2h; Atlanta took Chicago
L8 to 31; and Detroit over St. Louis, 20 to 0. 1In
the American League: Kansas City, 34 and New York,
16; Oakland, 21 and San Diego, 16; Buffalo over
Miami, 28 to 3; and Boston tock Cincinnati, 25 to
1h; Houston and Denver played to a 20-20 tie.
However, in the - Houston reelly made a classic
comeback in the last 11 minutes. They put 17
points on vhen they were down 3 to 20 inside of

11 minutes. First of all, right tackle Domres
scampered into the end zone after picking up a

yun - fumble and running 35 yards. Beathard then
got one long bomb to Jerry Levias which was over
80 yards, and in the last - or at the last 3 sec—
onds left, Gerela kicked one field goal. Pete
Beathard looked pretiy good, anéd - especially in
the last quarter and especially on that ore last
long bomb. He ledid it right into the hands of
Levias, :
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And, Pete, one last - one last item - Al Unser
won the Phoenix 200 race.

Roger. Thank you.

Hello, 12; Houston. We have a state vector and
a clock update for you, if you'll give us POO
and ACCEPT, please.

Roger-Roger. POO and ACCEPT.

Boy, that Moon looks big today, Houston. Thing's
about the size of a baseball held at arm's length.
And you can see all the mountains and craters.

It's really a beautiful sight. We're starting

to move on the far side of the Sun from it, so

we only see about an eighth of it. But that eighth
of it is really stark. You can see - particularly
up near the poles - On the IM, you can start to

see that it's not a nice smooth ball anymore.

It's got some little ridges and bumps that would
be mountains or craters if you could see them
right head on. It's a beautiful sight. ™

Roger. Understand, 12. That's a good sign if
it's getting be - look bigger.

On the cther hand, the Earth - Yes - On the other
hand, the Earth looks like about the size of a
quarter held at arm's length, which is pretty
small.

Roger.

12, Houston. We're waiting to get HIGH BIT RATE
before we send up that load is the reason for
the delay.

Okay.
12, Houstor. Computer's yours.
Roger.

END OF TAPE
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Houston, 12.
Go, 12.

Roger. You want to watch this rendezvous radar
transponder self-test? We're about ready to do
that any time you are.

Okay, stand by.

12, Houston. There's nothing meaningful we can
monitor on that, Pete. Just go ahead with it.

Okay. 1It's in work.
Houston, 12.
Go, 12,

Best we could determine, it's & good transponder.
System test in A gave us 4.2; system test B gave
us 2.0. With it in OPERATE on D, it gave us

zero;hand system test indicator in C UNLOCK gave
us 0.4,

Roger. Copy,-12. Understand. Thank you.
Anything else you need?

If you're finished eating, I've got a pericynthic
Plus 2 abort PAD for you.

Okay. Al is ready to copy.

Okay. Pericynthion plus 2. SPS/G&N: 62491,
plus 0.90, minus 0.17, 085:25:17.92, plus 1601.0,
plus 1561.9, minus 3498.1. The roll angle is NA.
is unconstrained. The pitch angle is 031. The
remainder of the PAD is NA. And that's no ullege
and, of course, it will be a docked burn. Over.

Okay, Houston. That's pericynthion plus 2.
SPS/GKN: 62491, plus 0.90, minus 0.17,
085:25:17.92, plus 1601.0, plus 1561.9,

minus 3498.1, FA, 031; the rest of the PAD is
NA; no uvllage; dock burn.

That's for Charlie, Al.
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Apollo 12, Houston. I have some checklist changes
and updates for you if you want to bresk out your
IM contingency checklist and the IM time line
book, please.

Okay. Be with you in Just a second. They are
buried up here in R-3. We're going after them.

Ckay.

Okay. I've got the time line out. Let's go over
those changes first, please.

Okay. On the IM time line book, page 6.
Okay. Go shead.

Okay, that's Touchdown plus 32 through T-2 abort.
At top left-hand part on about the eighth or
ninth step down, there's descent vent fire. You
got that?

Yes.

Okay. Insert after that, if the SHe pressure
drops 15 psi, then close both vents.

We got it.

Okay. As Spence said he briefed you on, before
launch, then we vent the oxidizer per the check-
list and vent the fuel at 8 psi.

Roger. I have ... ve
Ckay. Now, we go to the contingency book.

We don't have that book aboard. It's in the IM
right now, but we'll take a note on the flight
plan and move it over there.

Okay. Page Delta/Alfe-6, step 1. After the step
which says GUIDANCE CONTROL to PGHRCS, add - on
the Commander's PTCA THROTTLE, MIN. The reason
for that is if the engine is on longar than 2 nin-
utes, as it may be, when you run through the rest
of this check, if it is on longer than 2 minutes
without the PTCA in THROTTLE in 10 percent, you
may damage the throttle actuator.

I understand.
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Okay. On page D/A-T, after step 1, we want you
to set the lunar-centered bit. You do that with
e VERB 25, NOUN 07, ENTER, 10k, ENTER, 06000,
ENTER, 1, ENTER. Over.

Roger. That's VERB 25, NOUN OT, ENTER, 104,
ENTER, 06000, ENTER, 1, ENTER.

That's affirm, Al.

That's interesting that we have to cet it then,
end we never have to set it during normal opera-
tions.

Okay. Let me see if I can get an answer for you
on that.

Also, the first one you sent up, we made the
change in our activation checklist - correction -
lunar surface checklist, first page, to reflect
also the new vent pressures.

Roger.

Hello, 12; Houston. The reason for this, Al,

is that in the normal activation sequence - that
setting the lunar-centered bit that you asked
about - in the normal activation sequence, the
ground uplinks the vector and in the other stuff
that they send up with that vector, they set this
lunar-centered bit. However, the page we're talk-
ing about is the contingency for a docked DPS
burn, that vector is not set up - sent up, and
you will have to set this bit on board.

Roger. Understand now.

Houston, Apcllo 12.

Go ahead, 12,

Roger. LiOH canister change number 7 is complete,
and ve are getting ready to pressurize the CSM
and then the IM.

Roger. Understand, and you verify the position
the oxidizer flow valve for me, please.

It's at INCREASE.

Thank you.
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It's at FULL INCREASE right now, and it shows
MAX in the window. It was at NORMAL when we
started the burn for the midcourse; and, then
the minute it started, I moved it to INCREASE,
and it finally made MAX by the time we shut down.
So, ve are planning to burn at FULL INCREASE.

Okay. Thank you, Al.

Boy, the Moon is still getting big ocut there,
Houston. It's about the size of a large grape-

fruit when you hold it about half-arm's length.
It's a monster.

Yes, that's a good sign, Al, and Pete wanted a
reminder on breaking out the monocular if you are
getting in close to the Moon there.

Ckay. We have been using it pretty regularly;
ve didn't know we were going to use it so much
on translunar, but it turned out to be pretty
good even at great distances, and using it up
close like this, the features are very, very
stark, and I never really realized how high the
edges of these craters are. These large craters
are steep, and it is a pretty rough looking
satellite.

Roger. Understand.

Say again, Houston.

Just rogered for your transmission.

Houston, Apollo 12. The IM is pressurized.
Roger, 12.

And, Houston. The IM's pressurized.

Roger, 12.

Houston, we are going to do our pre~LOI secondary
ECS loop check right now.

Roger, 12.
Houston, 12.

Ge, 12.
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Roger. Secondary loop looks okay to us. Glycol
EVAP temperature's coming down, and the quantity
dropped Just a little bit when the temperature's
coming down, and alsc the radiator's being filled
up with that stuff for the first time. What do

you think? It looks pretty stable to us right
now.

Roger. It looks good here on the ground, Dick.

Dropped to a quantity of about - yes. Dropped
on an indicated quantity of about - -

- - Okay, we are going to go shead and secure it.
Roger.

The Moon is about the size of a volleyball now -
at arm's length.

Roger. You guys must really be closing in on it,
huh?

This is the first time we have been able to look
at it, and in the mare area - up to now - it
looked very, very smooth; but now when you look
at the mare area, you can see there's a quite

a number of long ridges, and what have you, that
mar the maria a little bit.

Roger. Understand:.

12, Houston. You can terminate charge on BAT A.
Roger. Terminate the charge on BAT A.

Yes, Houston, we're closing to the Moon fast
enough now that everytime we do a 360, you pick
it back up in the vindows again. You can see
it grow quite considerably.

Roger, 12.

Okay, Houston. The next trip past 300, we'll go
shead and stop PTC. We're Just out of =about

S0 degrees roll now, coming around, and we'll
stop PTC at 300.

Roger, 12.

Hello, Apollo 12; Houston. If you'll give-us
POO and ACCEPT, we'll send up your target load




Bl
bl

03 08 46 01

03 08 L8 27

03 08 48 29

03 08 L8 39

03 08 49
03 08 kg
03 08 Lo
03 08 kg
03 08 L9
03 08 50
03 08 50
03 08 50
03 08 50

03 08 50

03 08 S0
03 08 50

03 08 50

2L
L3
L5
51
57
0l
10
14
18

29

34

L3

CDR

cc

cc
cc
CDR
cc
CDR
cc
cc
CDR

cc

cc
CDR

cc

| Tape 52/6
Pege 228

and your REFSMMAT; and your last state vector is

8till good. We will not be sending up a new
state vector.

Oksy. You've got it. POO and ACCEPT.

Houston, Apollo 12.
Go ghead, 12,

Hey, another interesting thing is you look out on
the mare, it didn't show so much from your maps
that I've seen on Earth from the photos, there's
isolated large mountains - hills, or sorething -
right scattered throughout the mare. And in this
low Sun-angle that we've got on the Moon right
now, which is about, little less than an eighth,
maybe a tenth of the Moon; they almost look like
cumulus clouds at first glance because they're
very bright on top, and they're significantly
kigher than the mare. And then when you look at
them closer in the monocular, you can see that
they're Just very high hills.

Roger, 12. Understand.

Hello, 12; Houston. ... - =

- - He's really working on that doctoring.

Say agein what you're working on, Pete.

Never mind.

Oh, Roger. Understand. Yes.

He started a little early this time.

He won't - he won't let either one of us'looK..

Understand. Hey, Jack Schmitt's here. He wants
to know how Al spells rare. It's a pop quiz.

Is that that geology pop quiz you were going to
give us the other day?

That's the first question (laughter).
He refuses to take it, He won't take it today.

Okay. If Al wante to do something worthwhile,
I've got a PAD for hin.,

~
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Thank you ...3 now we czn look.

Go.

Okay. LOI 1 SPS/G&N: 62491, plus 0.90,
minus 0.17, 083:25:18.51, minus 2821.3,

plus 0603.6, plus 0112.4, 002, 263, 018, HA
and HP are NA, 2887.3, 5:58, 2880.L, sextant
star is 02, 254.0, 38.0. The rest of the pad
is NA. Your GDC stars are Sirius, 15 - that's
your Z~axis star - and Rigel, 12. The angles

are 134, 230, and 357. The IM weight is 33585.
Over.

LOT 1, SPS/G&N: 62491, plus 0.90, minus 0.17,
083:25:18.51, minus 2821.3, plus 0603.6,

plus 0112.4, 002, 263, 018, NA, NA, 2887.3,
5:58, 2880.4, 02, 254.0 38.0; Sirius, 15, is
the Z-axis star; Rigel, 12; 134, 230, 357; and
the IM is 33585.

That's affirmative, A1, and if you'll get out
two more PADS, I've got TEI 1 end 4 for you.

Go ahead. Ready to copy.

TEI 1, SPS/G&N: 38641, minus 0.59, plus 0.64,
085:32:39.16, plus 3207.1, plus 0813.0,

minus 0310.9; NA for roll; pitch is 093; the
rest of the pad is FA. Your ullage is four jets
for 11 seconds; burn undocked. Over.

Okay, Houston. TEI 1 SPS/G&N: 38641, minus 0.59,
plus 0.6L, 085:32:39.16, plus 3207.1,

plus 0813.0, minus 0310.9, NA, 093. The rest
is RA. Ullage 1s four Jjets for 1l seconds;
burn undocked.

That's affirmative, and you are ready for TEI L7

Go.

Okey. This also is SPS/G&N: NA, NA, NA down
to time, the time 092:00:46.70, plus 3519.6,
plus 0967.2, minus 0177.4, NA, 08L4; remainder
is NA; same ullage; undocked, assumes no LOI 2,
Over,

Roger. SPS/G&N again: KA, WA, KA, 092:00:L46.70,
plus 3519.6, plus 0967.2, minus O177.4, NA, 08k,
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NA, rest NA; ullage the same as previous; undocked,
and this assumes no LOI 2.

That's affirmative.

ENI OF TAPE



—

03 09 02 37
03 09 02 39
03 09 02 Lk

03 09 02 59

03 09 03 15

03 09 03 L2
03 09 O4 38

03 09 Ok 57

03 09 05 05

03 09 05 07
03 09 05 09

cc

cC

CDR

cc

cc

CDR

cc

CDR

cC

APOLIO 12 AIR-TO-GROUND VOICE TRANSCRIPTION

Tape 53/1
Page 231

Hello, Houston; Apollo 12.
Go, Dick.

We're set up in the attitude for looking at the
Moon. We can see it pretty good. We're worried
about the Sun angle on it for television. We'll
take a lcok at it, and while we're doing that,
I'11 go ahead and do the landing site REFSMMAT
orientation. Okay?

That'll be fine. And if you are getting sun-
light in the camera, about the only - that's
expected - would help is to point as far away
from the Sun as you can, toward the points of
the crescent.

No, that's not our problem. Qur problem is the
Sun is shining on the center hatch window, and
the hatch window's got so much gunk on it that
it's Just so shiny that I'm afraid the TV
wouldn't look through it. The Sun is not
directly in the window yet. But we'll - We'll
look at it, as we close it. Of course, we're
going to drop behind anyhow and eclipse the Sun
here in a minute.

Roger.

12, Houston. You might consider if tuat hatch
window is reelly clobbered, Pete, looking out
one of the side windows. We've got scme angles
here if you want to use window number 1, and we
can work some up for window number 5, if
that's a better window,

Five is absclutely the best window. It's the
only one that we're ever going to get any pie-
tures out of. The rest of them are so clobtbered
that we're not going to get much out of any of
them.

Okay. We'll have to run that through and check
and make sure we - -

We need an angle for window S.
Okay. We'll have to run it through and make

sure we can get high gain and the window at the
Moon.
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Okay, Hcuston, you looking at our torquing angle?
We got 1it, 12.
Okay.

Houston, 12. £5hall we give you the high gain
now?

That's affirmative.

Hello, 12; Houston. Looking out window number 5,
Pete, does not give us satisfactory high gain
angle. So looks like we got ocur choice of the
hatch window or window number 1. Also on previous
flights it is indicated that even though the
windows looked pretty grungy to the people on
board, with the TV camera focus set at infinity,
you kind of look through some of that stuff on
the window and it's not as bad to us as it is
to you.

Okay. Let us give it a try here for a rinute
out this center window and see what happens.

Okay. Now if you'd rather use window number 1,
we've got some -~ we've got some angles for you,
or you can go ahead and use the hatch window.

I think we're better off with the center window
in this case, and we'll - We'll give her a try

here. Let's see what happens.

Roger.

We're not going to send you any TV. We're just
going to experiment with it for a while in here
and see what we get.

Understand.

If it doesn't turn out right, we'a just as soon
not send it.

Okay.

12, Houston. To minimize perturbations to your
trajectory now, we're requesting that you go out
of single jet attitude control vector couples.
Over.

Roger. 1In work.
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Houston, 12.
Go ahead, 12.

All the TV is doing is an excellent job of pick-
ing up all the droplets and glare and rivulets
on the window. 1It's pretty - pretty hopeless.

Ckay. One suggestion is to try to fake it out
a little bit by putting your ALC switch to the

inside position and see if that makes any dif-
ference.

Okay. We - We tried both.

Roger.

Houston, how long are ycu going to have Goldstone?
It could be that when we slip behind the Moon,

we - the Sun gets behind there - We may be able

to give you some then.,

Okay. Stand by.

12, Houston. We can - We have Goldstohe sche~
duled for 20 minutes. We can keep it as long as
we need it.

Okay, Houston. Why don't you hang on to him for
a little while, and we'll see ii" we can pick any-
thing else up out this window for you?

Okay. Thank you.

Roger. Looks like it's about 10 or 15 degrees
between the lighted limb of the Moon and the

Sun right now, and it's Just making our glass
glare so much that there's no possibility of
showing you what we see. We have to sort of get
over near the edge where we can block the Sun
with the window frame before we can see it our-
self. Maybe when we go behind it, we can open
up the aperture and you can see some from earth-
shine. I don't know if that's possible or not.

Okay. The solar - solar corona will probably
look great if you can get that coring by. That's
supposed to be a pretty good camera for picking
that up.

We'll give it & go.
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Okay. Pick up a few credits in electives there.

Yes, if that's okay.

If you're going to do that, you'd better do some-
thing about that maneuver schedule for 81:55.

Okay.

Hello, 12; Houston. We're going to keep Gold-
stone standing by, but as far as going to burn
attitude 81:55, we'll do that; we'll press on
with the flight plan as advertised.

Roger-Roger. We concur.

It's a shame that we don't have a shade of some
kind that we could shade that window with because
this is really quite a sight. Our motion to the
left is not as apparent as our motion towards the
Hoon, and therefore, we have the decided impres-—
sion that we're going right into the center of
thet baby right now.

Okay. We'll check it out for you.
(Laughter) No, I trust you. I trust you.

Houston, 12. It's really a shame we can't show
you this sight because we're dropping behind it
in a hurry, with respect to the Sun, and we've
only got about 2 degrees of a crescent Moon
right now, and the rest of it, of course, is all
in the black, but we're dropping behind it fast
enough that we can just sit here over a few min-
utes' period of time and sece it get smaller and
smaller, the illuminated portion. Also, of
course, it's filling more and more of the window
all the time because we're - we're really smoking
in there.

Roger, 12.
Houston, Apollo 12.
Go shead, 12.

Could you give us your estimation of the fuel
quantity and the helium pressure, SPS helium
pressure, after the burn's complete? Your
latest guess.
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Wiil do. Stanad by.

Okay, Houston. We are maneuvering to the burn
attitude.

Roger. We copied that, 12.

Hello, 12; Houston. After the burn, Al, your
fuel quantity should show 39 percent remaining;
your SPS helium pressure should be 1500 psi.

Thank you.

Hello, 12; Houston. You give us POO and ACCEPT,
we'll send up your state vector and target load.

Right, sir.
Got a map update for you.
POO and ACCEPT.

G°¢

Okay. Map update for REV 1: 83:11:46, 83:2L:35,
83:43:57, B83:36:36. Over.

Roger. 83:11:46, 83:24:35, 83:43:57, 83:36:36.
That's affirmative.

Houston, Apollec 12,

Go, 1l2.

Roger. The pre-IOI 1 systems checks are complete.
Roger. Thank you, 12.

Hello, 12; Houston. I have update to your
I0I 1 PAD.

Okay. Wait 1.
Go ashead, Houston.
All right. Al, now the seconds for your burn

time will change. It is now 22.68. The NOUN 81:
your DELTA-V, is now plus 0607.0; DELTA-V, is

novw plus 01%2.0; dropping down to DELTA-V,, that

" T T
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value is now 2889.3; DELTA—VC is 2882.4. Re-

mainder of the PAD is unchanged.

Okay. In NOUN 33, the seconds register should
be 22.68; NOUN 81, DELTA,-VY plus 0607.0; DELTA-V

plus 0142.0; DELTA-VT 2889.3; DELTA—VC 2882.h,

Z

That's affirmative, 12.
12, Houston. The computer's yours.
Roger, Houston.

END OF TAPE
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03 10 &k )0 CDR Houston, 12. We're beginning to go into dark-
ness &t this time.
03 10 44 16 | cc Roger, 12.
€3 10 4i 17 CDR As a matter of fact, we're there.
03 10 4k 29 cC Roger.
03 10 47 03 CMP Hello, Houston. PLO's up. How's it look?
03 10 47 o7 cc We're checking now, Dick.
03 10 47 12 CMP Okay.
03 10 k7 28 cC Apollo 12, Houston. Looks real good.
03 10 L7 3L CcMP Oksy. If you're happy, we'll go ahead and roll
to 2 degrees.
03 10 L7 38 cc Okay. Go ahead.
03 10 50 01 cMP And, Houston, we're going OMNI B now.
03 10 50 03 cC Roger, 12,
03 11 00 Ok cMP Houston, 12.
03 11 00 06 cc Go, 12.
03 11 00 10 cMP Roger. Sextant star check oksy.
03 11 00 1% cc Roger. Thank you.
03 11 02 58 cc Hello, 12; Houston. You're GO for LOI.
03 11 03 0O4 CDR Roger, Houston. GO for 10I. Burn checklist

is complete to minus 6 minutes, and we're hold-
ing at that point.

03 11 03 11 cc Roger.
03 11 €3 12 CDR ««« the uther side.
03 11 03 13 cc Okay, Pete. We'll see you at 43:57.

03 11 03 20 CDR Roger-~Roger.
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Hello, 12; Houston. Two minutes to LOS; be
seeing you shortly.

Roger, Houston.
BEGIN LUNAR REV 1
Apollo 12, Houston.
Hello, Bouston. Yankee Clipper with Intrepid
in tow has arrived on time. Are you ready for
the burn status report?
That's affirmative. Go ahead, Clipper.
Okay. The burn was on time. The burn time was

S plus 52. The residuals were minus 0.1,
plus 0.1, plus 0.1j DELTA—VC was plus 1.0;

the fuel, 38.k4; the oxidizer, 38.7; the
unbalance was increase 80 pounds. Over.

Roger, 12. Copy.

Computer says we're in a 170 by 61.8.

Roger, 12.

I guess like everybody else that just arrived,
we're - A1l three of us are plastered to the
windows looking.

Roger. Understand.

Yes, but to Navy troops - It doesn't look like
a very good place to pull iiberty, though.

Okay. We'll give you an ckay three wire on
that one.

Very good. I hope we can say the same thing
tomorrow. Save those for tomorrow.

Hey, Houston; Apollo 12.
Go, 12.

That was an excellent long-range rifle shot you
guys gave us.

Roger. Understand, We'll pass it on.
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Hello, 12; Houston. Any words on your observa-
tions?

Well, Houston, I was Jjust looking at one very,
very, odd, and it looks like a very fresh impact
crater that is sort of collapsed or one side -
that we've been looking at and discussing a
little bit. TIt's got some fairly high raised
sides on it, and we haven't quite got ourselves
oriented to the proper size yet. I think these
ecraters are much bigger than anything we've ever
seen on Earth, so we're - We're just sitting here
discussing various sizes and getting ourselves
oriented on the map. I just broke out the
monocular, and we're starting to look with it.

Okay.

One interesting thing, Paul, was that in some of
these large craters - the o0ld ones, it looks
like - as you look towards the distance, you cean
gsee that they - at least from here - appear
darker, and it locks very flat like the mare
locked from Earth, but the same size ones that
you pass right over, they don't lock a bit
darker than sny other of the terrain. So I
guess it must have something to do with the way
the Sun refracts off the - the surface. We're
passing a beautiful impact crater here on our
right side now. It's got many, many long rays;
it's a beauty.

Roger, 12.

It's - This impact crater that we're going over
right now, which has such a fantastic ejecta
pattern that we can see it so well, the ejectsa
pattern's got to go out SO or 60 crater diameters,
very easily discernible with the eye. And you
can almost - You can pretty well tell the direc-
tion of the impact from locking at the ejecta
blanket, but it - it's really spectacular.

Roger, 12.

Okay, Houston. We'll be caming up with the TV
in Just a few minutes.

Okay, l12. Can you see Langrenus yet?
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No. We can't quite see that yet, but we've been
looking over at Humboldt and looking at all the
great fracture marks in it and everything.
Actually, it looks to me like some crisscross

roads down there in the desert or something.
Very interesting.

Roger.

Hello, 12; Houston. We're starting to éet a
plcture now.

12, Houston. For information, you should be
crossing 60 degrees east at 84:02:08.

We agree.

Wrot do you see on the tube, Houston? I can't
tell too much from the menitor.

Okay. We're getting the - the lunar surface.

It appears that we can see the subsolar point,
or could at one time there. We can see numerous
small light-colored craters. Okay - -

I'm going to hand it over to Dick. He's got
Langrenus out the window.

. Okay. Very gocd.

We're coming up on VOX to you, Houston.

All right.

Dick's got the camera. He's pointing it over
toward Langrenus now. This Petavius over here
is & beautiful thing. Whenever you get finished,
1'11 see if I can shoot it.

Okay.

It's got high peaks in the middle.

What happened to the monocular?

Here it 1is.

.. there's the central pesks right in Langrenus
right there. « -~

Okay.
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I can see those pretty well,

Roger. We're picking it up. On the screen, the
colors appear to be green to brown. Can you
describe the colors in the scene that you're
seeing there now?

That'll do for now. The - mountain that's sort
of ... sort of in the center of Langrenus I'm
looking at through the monccular, end apparently,
they look very smooth with the naked eye, but by
looking through the monocular, I can pick up
these black dots. They're very black, and T -
They're cbviously very large boulders sitting
that are around on it.

Roger. The picture on the TV screen - -
Okay.

~ — of the central peak - it looked kind of -
It appeared to be ruther rounded.

Yes. It appears to be rounded, but it's got a
lot of big boulders sitting on it. I'1l hand
the camera over to Al, now. Ee's got some stuff
out his window.

Okay.

Oops, that's one for the geologists, the materials
out his window he wants to shine it down on.

I see - -~
I ... myself,

You were asking what color it looks like from
here. It's changed slightly as we went around
it. At first, it had a very, very light gray-
vhite concrete appearance. Now, it has more of
a ~ it's still e light-gray concrete, but it
has a little - just a touch of brown in it. At
least, that's the way it appears to me. That's
the - the Moon that's directly below us. Of
course, there's several places that are very,
very white, and I'1l point the camera at one of
them now. It's a small crater, and it's very
symmetrical. It jJust looks like a cone with g
flat bottom. :



| v o Y

03 12 05 00
0312 0501

03 12 05 02

03 12 05 11
03 12 05 19
03 12 05 20
03 12 05 23
03 12 05 25
03 12 05 26
03 12 05 27
03 12 05 28

03 12 ¢5 29

03 12 05 36

03 12 06 05

03 12 06 07

03 12 06 09

cC

cc

CDR

cc

CDR

CDR

CDR

cc

cc

MP

CDR

Tepe SL/6
Page 2L2 :)

Roger.
If you can see that.

Okay. 1It's going out the top of the screen.
Can you move up and pick it up Just a little?
There, that's good.

There you go.

I understand that - -

We're going over Theophilus.
Yes, Pete.

Fifty minutes.

Okay. Understand that this - -
There goes the color sagain.
Tweak! Tweak!

~ - crater appears to be white down inside, Al.
Is that right?

Well, it's pretty bright. It's white, and then
it's got some radial streaks of a more darker
material. It's rolling down, or at least runs
from the rim down to the center - down to the
flat bottom. 1 think you can see those on the
TV. Let me show you & real bright crater that's
more towards the horizon, but it's one ~f the
very, very bright ones. Cen you see that? I'll
try to put it right in the center.

Oksy. I can see one that's Just a little bit
above the edge of the window there.

How's that now?

Right. Another interesting thing is - This white

or gray-white Moon, it contrasts very starkly

with the black sky Just like everyone's

reported. And maybe even so on the TV down

there. But the Tlack is about as black as you've

ever seen in your life. It's Just - doesn't

have any - any hues or anything to it. It's ‘)
Just solid straight dull black, and then the

Moon is Just sort of very light concrete color.
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In fact, if I wanted to look at something that
I thought was sbout the same color es the Moon,
I'd go out and lock at my driveway.

Okay. We'll send - - ;
Not near as -~ even Earth orbit - Even Farth orbit
at night or the daytime, the sky was never as
black as it is here. This is the blackest black
I ever saw. Al described it as dull, and it
doesn't even seem like a dull black when you

loock at it on the horizon, to me. It's like an
ebony black. It's as coal black as I've ever
seen.

Okay. I'm going to pass the TV over to Dick now.

Show you - There's a very interesting crater
that Dick's got down there. There's another one
that I'm looking into; it's the first one I've
seen with the fractures in the bottom of it

that we've flown right directly over. And
there's a fracture pattern that runs right
through the middle of the crater including the
rim of it, perpendicular to it, crosses all the
way across the crater, so it gives me the feeling
that - that the fracture pattern - that particu-
lar fracture doesn't have anything to do with
the crater.

Roger.

END OF TAPE
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Okay. What are looking at there now, 12?7 Is
that the bottom of the crater or a mare area?

That's at the bottom of a crater, a large mare
area actually, Paul. And in the crater, there
are two - in the maria, there are two brand new
craters that have fairly detailed ray patterns
going out from them. They're quite start - quite
startling vhen you see them, because they are
perfect radiel patterns from two of them, right
next to each other.

The edge is pretty interesting. As a matter of
fact, that one ray pattern looks like it's only
one direction. It look that way to you, Dick?

Yes. Tt looks like it's pointing towards us.
Yes.

That double-ray pattern is Just a single one.
Roger, 12.

Oh! That is & beautiful crater over here to the
right. It's not particularly spectacular, but
it's pretty symmetrical, and it's got some in-
teresting sloping in on the sides. It looks like
an old, old one. We're getting ready to pass
over the Sea of Fertility right now. I guess

we are over it. There's a iot of rilles and

some cracks in here we ouzht to be able to pick
up on the TV.

We're passing over the Sea of Fertility now, and
it i1s a little bit darker than the terra that
ve've been over, but not so much. It's more of
a - just a slightly darker gray.

Roger, 12.

Looks like the beach sand down at Galveston when-
ever it's wet.

Okay. We had a team of geologists checking your
driveway. We'll send them to Galveston now.

- (Laughter) Ckay.



)

e—

03 12

03 12

03 12

0312

03 12

03 12

03 12

03 12

03 12

03 12

03 12
03 12

03 12

03 12

03 12

10

11

1

11

12

12

12

12

12

12

12

12

12

23

05

22

30
37

k9

56
o2

03

16

20

26
4o

50

58
59

CDR

cC

CDR

CDR

cc

CDR

cc

CDR

cc

CDR

cc

CDR

Tape 55/2.
Page 245 !

Looking down into a real fresh impact crater in
the Sea of Fertility; and, with the monocular,

I can see some pretty large boulders. So I guess,
as high as we are, if I can see those boulders,
they must be pretty darn big.

Roger. We can see that crater in the lower left
part of Lhe screen right now.

Yes, let me show this impact crater or you got
something you want to show them, Pete? Hey, let
me show you - -

One is fairly bright.

You can sure see the direction that one came in
from, can't you, Pete? There's hardly any ejecta
to our right, which would be - to the south, I
guess,

That one you're looking into now, Houston, that's
the one I was saying. It's really got some big
boulders in the bottom of it.

Roger. You're breaking up a little on VOX, Pete.
Sorry.

Ckay. We see that crater there which has a ray
pattern through about everything but about a
110-120 degrees of it off to the right. Is that
the one to which you're referring?

That's - yes, that's right. That's correct.

Understand that you can see larger boulders in
the bottom of the crater?

Yes, and also along the sides of it.

Hey, there's a big one we have right there now.
Yes, that one just came into view. I guess
that's still in the Sea of Fertility. Yes, it's
still jn. ' ST

And there's this big one - -

We're getting ready to pass over Theophilus here,

Pete. It's going to be right down at your Jower
1 o'clock.. That's & good picture, too.
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Lower T o'clock.

Yes, you - That's a beauty.
Oh, there it is.

See it?

Yes.

There's Theophilus.

That one we were showing you a moment ago doesn't
have & name, and it's - it's interesting just to
the -~ behind that small one you were showing is
sort of a whole streak of light-colored material
that runs for hundreds of miles there and it's a
different shape. Maybe it's Just the elevation
in that area; I don't know. It's near the central
peek, so I'1] use the monocular on it.

Okay, and - -
«.. the central peeks in Theophilus.

Roger. We got them good in the screen, and we
saw that large white ray as you switched windows
there. The peaks of Theophilus -

It's kind of interesting if you look right on -
One thing about the peaks, I'm looking at them
through the monoculsar; and, on the top of the
peaks, you can see a great number of what appesar
to be boulders, and they must be huge to be vis-
ible from the altitude we're at right now.

Okay. Understand there are boulders on the tops
of the peaks, and they look like some fairly well
defined ridge lines in that centrsl peak. Is that
how they look through the monocular?

That's right. That's right. That TV must be coming
through real well, because from here it looks
like very sharp ridge lines; and, if you look at
either side of the ridge line, you can see sort
of a terracing, a mild terracing effect that's
parsllel to the ridge line. It could be some
form of samething or - in fact, some sort of
transportational mechanism there, I don't know
what it is. Probably gravity. Obviocusly, you
can see some - what would be termed rilles and
... Tunning down from the ridge line. They're
running perpendicular to it, more or less.
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Roger. We're loocking at -

You ought to be able to look over to your side
real far over there - -

And them.

-~ - and see the Sea of Serenity and some of those
craters over in there. They oviht to be pretty
good contrast where that dark bar is. There any
over there?

There're plenty of them.

Yes, that ought - that might be interesting.
Hey, there's some pretty good cracks over there,

Hey, look at that rille over there, Dick. Get -
get that.

We're going to change windows here. There's

some beautiful rilles over in the other side,
north side.

I don't know, maybe we ought to try this one.
Let me see. Can you see them out of that one
better?

Boy, that is beautiful. Oh!

es»+ TV camera, I don't know. Where'd it go?

There's some grabens over here, big long ones
that come down the -

(Wnisper) Don't ... that.

There's a very sharp crater you can see in the
top left part of the screen right now.

In the view, we can see now, there appears to be
& dark line running from the lower left up to-
ward the top center. Can you meke anything out
of that?

Yes. That's what I'm trying'to show you.

Okay. We're - -

- Looks like some fair - looks like some fairly

deep rilles and droppings over there, particularly
the ones that you ask about. They're very, very
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deep. There's a nice vide one over there, Pete.
Can you see it? Over by that fresh impact with
the raised rim?

03 12 17 08 CDR Maybe you'd better take the csmera in the other
window,

03 12 17T 11 CMP Over here?

03 12 17 12 IMP Yes. Put if over there with Dick.

03 12 17 14 cc 12, Houston. In that scene you just shifted

from, there appeared to be two parallel rilles.
You confirm that?

03 12 17 25 CDR That's -~ that's correct. As a matter of fact,
in Jooking at it, there are two parallel rilles
and then they actueslly pick up, well not quite
a third one. It's like one ends on one side,
and the middle one goes all the way through, and
then one picks up on the right-hand side.

03 12 17 b1 cc Roger. Understand. The picture's - -
03 12 17 48 CMP Well, there's two parallel grabens in this sea.
03A12 17 s0 CDR Also - also on that - that rille - one of

the last things we saw and, Hous- or at the Cape
when we talked with the geolcgist was the little
experiment that the guy did blowing air through
the sand, gases that - Sure encugh I've got some
examples of that right here in those trench-like
structures. There's some creter chains running
through them and alongside of them, just like -
we talked about - -

03 12 18 29 CMP We've got some examples. There's & big giant up
‘ here Just blowing sand all over the place.

03 12 18 3k cC Okay, understand. Now, we can see - just a
minute ago a - furrow or trench coming from the
lower left side of the screen up toward the center
and kind of ending in a string of rather poorly
defined craters.

03 12 18 k49 CMP Roger. There's one up here that's actually &
. double - double graben; it's not offset. There
are two of them running parallel to each other.
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Hey, Dick, You see the double craters right
there? Do you see the grabens running alongside
of them? And you-cee the little string? It
looks like & string of craters. Two sets of
them. Can you give them that on the TV? I may
get it out of this window. Wait & minute. Let
me try the center window.

12, Houston. While you are setting up, how -
how's the view ocut of your windows now?

Pretty much the same, Houston. Window number 5
is a good one, window number L is poor, window
number 3, which is the hatch window, it's not -
it's bad - it's still the same conditicn it was
at launch. All of them are. But, because we've
got a bright background instead of the dark
background we had before, the marks on them
aren't quite as noticeable.

Okay. We're getting very good pictures here.
Number 1 is by far the worst window. Number 2 -

Okay. This is up north. What you're seeing is
a rille here with & vhole bunch of - looks like
vent holes running along these rilles. Can you
see those from the ground, Paul?

That's affirm. We could see them befeore - You
Just moved off of what appears to be a rille
moving to the right now. And we could see the - -

e+ OVer on your side there, Dick. Yes. There's
the - there's several - there's a whole bunch

of areas in here, Just looking out the window
generally, that give you the feeling that, as
wve've talked about with the geologists, that
scme of this is vclcanic action in here.

Okay. PRow, we can see & crater Just to the left
of the screen there that's rather poorly defined
and appears to be a good-sized rille or fracture
running across the floor.

Hey, we've got the Straight Wall coming up on
this side, Houstor. When it gets a little bit
closer, I'1) show it to you. 1It's a beautiful
straight line.

Very good.
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Also, we've got a couple = here; let e borrow
that thing, Dick, & minute.

Okay.
Kind of ridiculous not to be taking plctures -
Is the camera over there, Al?

Yes. Wait a minute. I'11 get it for you. Now,
I don't know where he put it. Where'd you put
the Hasselblad?

Can you see the Straight Wall now, Houston?

Yes, sir. We can see it very good. Just beyond
that large crater was another smaller crater and
its rim, and we can see the Wall on beyond it.

~ picture that. Does anybody know?

You got this little chart right here. We've been
- since the update, we've been here 56 minutes,
s0 leave it 56 minutes, DATA.

I'm going to move off the Straight Wall, now,
Houston, and look down at a crater, I don't
have my chart here, so I don't know the name of
it, but it's got extremely well defined terraced
walis. It's got a nice central peak in the
middle. And let me see if I can get it better
for you. There it is.

Oh. Roger. We have a good one there, Al.

And it also has a nice crack right down at the
bottom.

Roger. We see that.

Tha.'s a pretty impressive-looking crater., We're
in the terra now, =nd you can tell that the ground
is mich more hummocky and quite a bit rougher
than the mare which wve're getting ready to ap-
proach in & few noments.

Here's another onre with a good central peak. In
fact, this is one of the highest central peaks
that ~ That's a hard one to show because the
radar antenna of the IM is partially eclipsing
it. Car you see that central peak there?




[Ep—

e e

|- e

03 12 24 02
03 12 24 03
03 12 24 ok
03 12 2L 05

03 12 24 22

03 12 24 26

03 12 24 27

03 12 2k L6

03 12 25 00

03 12 25 20
03 12 25 25
03 12 25 36
03 12 25 k1

03 12 25 42

03 12 25 58

03 12 26 12

cc

cc

cc

CcC

CDR

cc

Tape 55/8
Page 251

That's affirm. We're - -

<+« high ,..

We're getting a good - -

It's almost as high as the rim itself. Okay.

Sun's getting & lot lower now, as we approach
tLe terminator - -

I can see the terminator.

= = things are much more in relief. Let me point
the cemera back past the Straight Wall again.

Let me give you another view of that, because
it's coming into even greater relief from this
angle. Then, I'll go back and give you the
horizon, because that's one of the most impres-

sive things right here. Take a look at those
mountains.

We have them.

I'11 move a little bit around and see if I can
Here's some of thuse mountains we talked about
earlier that loock like, from the distance, like
little clouds over the mare. You can see how
bright they are relative to the mare surface;
end, maybe even on the TV, they look like puffy

clouds. However, they're not. They look like
hard rock down there.

Roger. Understand they are not clouds.
{Laughter)
Got scmething out your window, Pete?

Too dark.

It's getting derk. Boy. There's a high mountain
right there on the horizon. I bet you - Do you
see “Lat very high mountain on the horizon,
Houston? 1It's about the center of the screen
now., All you can see is reflected light.

Affirmative. We have it. 12, Houston. Can you
open your f-stops any - get in this dim light?

That will happen. We'll try it.
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How's that look, Houston?

That's better.

Sure looks better here. Here's an interesting
feature down there, that you're looking at near
that lerge crater. The hole is - seems to be a
general trending of ridges in this area, all in
the same direction. They'd be running, I guess,
on your camera from the top right-hand corner to
the lower left. And it's particularly evident
down there by the large crater that's in your
picture.

Roger. We see that.

There it is right - You see it?

Thet's affirm.

Interesting. There's - I guess it's probably
parallel to - Let me show you some more of these
clouds. I think you'll 1like them. They Just
seem to be large bumps on top of the mare.

Hey, let me show them MOsting over here, Al.
Okay. Here you go.

Mosting is coming into view.

Yes.

Schroter's Valley's up to the north.

++. temperature down.

A1l right. Down.

You can open it agsin, if you want it. It's the
close one in. Boy, it's beautiful right in -
Look at that crater. Wowee.

Straight Wall pretty impressive in this light.
Yes, that's a -

There you go, Houston.

Yes. We got it.

I believe that's Mosting.
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Roger,
Mosting.
Now, it's starting to get a little dark outside.

Okay, whenever you get finished - whenever you
get finished, there's a beauty over here, Dick.
Whenever you get finished, there's a beauty over
here. We're getting to where we get that low

Sun angle; we can see those little craters with-
in the big ones. I don't - I think they're
probably in all of them; we just can't see them.
There's the Sun in this ona. It looks like it's
= somebody hit it with a bunch of buckshot right -

I wvonder vhich - I wonder which one of those
shadows down there is a 5-degree Sun angle?

I don't know. Go 5 degrees from the terminator.

Hello, 12; Houston. You just passed over -
5-degree Sun angle on the surface.

Okay, that's what I was just trying to look at
here and see what I could see.

Boy, there's -
Yes, there's some beauties over here.

We got a beauty for you, Houston. Right in the
terminator. See if I can run up the f-stop for
you.

Okay, that's coming in good, Al.

Take & look at - down in that crater, the pumber
of other small craters.

Roger. We see then.

That's fantastic. Let me - Soon as you look at
that one, I'11 show you the horizon; and near the
terminator on the hori- distant horizon, you can
easily see the curvature of the Moon, and you can
also see the stark contrast between the horizon
and the bright rocks and the dark crater. I'm

moving over there now. There's the Straight Wall
again,
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HeyX.Paul, all I can say, it's asnother fighter -
piloi's life: Hours and hours.

(Laughter) Roger.

How's that look, Houston?

" That's looking good, Al.

That crater's a beauty out there. The rim is
i1luminated by the low Sun while, down inside
the crater, it's dark. And you can see the ray
patterns from here, and you can see the mare
surface, It almost looks like somebody took
a - some cake icing and spread it with a big
knife, laid it all around out there, and then
somebody shot some BB's in it. It really is
beautiful. It's got that layering all over it.

Mosting, and that ... up Schroter's Valley.

Got something over there? Let me hand it back
to you. Okay. Now the ... down in the terminator.
You ought to have Copernicus out there somewhere.

You should see gll that stuff that's on the win- -4
dow. That's why that window isn't any good for

photography out of it. The Sun's really shining

right on it now.

Roger. We can see all that stuff, Pete. How-
ever, ve're getting a good picture through it
in the vpen spaces.

I guess Copernicus is too far out there to see,
isn't it, Dick? Or can you see it?

It's on the horizon. You can't even - Yes.
Guess we passed it a miuute ago.

That silly thing floating outside the window.
Where'd the Moon go?
There it is over there.

Oh.

Are we maneuvering some way? Now where'd that
little piece of blue and gold stuff - whatever
it is.
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Must be Mylar. No.

Well, Houston, that looks like that's about it
for this pass.

Roger, 12. Very good show.

Boy, I'1l tell you. You sure can't see anyihing
on the other side of the terminator. That's
black, too.

Let's go off VOX now.

Hello, 12; Houston. For information, all space-
craft systems are in excellent shape.

12. Roger. Thank you.

12, Houston. Map update when you're ready.
Just a second, Houston. Go shead.

Okay, LOS 85:08:%2, 85:31:16, 85:52:27.
Roger. LOS 85:08:42, 85:31:36, B5:52:27.
Okay, the time at 180 degrees was 85:31:16,
Okay, got it.

Roger.

Hello, 12; Houston. On the ground, we're seeing
some changes in signal strength, both up and
down. Have you changed any of your communica-
tions modes recently?

No.

Okay.

You mean over the last few minutes or what?

Yes, 12, Just in the last 5-10 minutes.

The only thing we®ve done is turn the TV off.
Let me double check.

All the other COMM switches appear tn be in the
normel position, and the only thing we did was
turn TV off.
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Okay, thank you.
Your COMM to us has been super.
Roger. Same here.

Hello, 12; Houston. Five minutes to LOS; we'll
see you in L9 minutes.

Roger-Roger. We're settled down to a nice meal,
and we're allowing ourselves a little music on
the tape recorder. And we'll see you on the
other side.

Okay, who won the vote on what you're playing
on the tape recorder?

We've been very democratic., We play a little
bit of Al's, and a little bit of Dick's, and a
little bit of mine.

That's nice.

Generally not in that order.

END OF TAPE
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BEGIN LUNAR REV 2
Hello, 12; Houston.
Hello, Houston; Apollo 12. Loud and c¢lesr.

Roger. Same. In an attempt to troubleshoot
this variation in signal strength which we
experienced for a little bit after the TV pass,
will you verify the position that you had the
HIGH-GAIN ANTENNA TRACK switch in at that time,
pleanse?

It wes ir. NARROW.

Ok- okay. How about the TRACK switch?

We had it REACQ.

.Roger. REACQ.

It was in REACQ.

Roger. Thank you and - -

Roger; and it's still in REACQ, NARROW.

Okay, understand, and I've got an update to your
CSM alternate and contingency checklist, if you
want to break it out.

Okay, give you & call in a second. Go ashead.
Okuy. On page 1-32, Dick.

Okay. Go ahead.

Okay, in column Charlie -

Are you going to give me ,..?

Say again.

Go aheed.

Okay, in column Charlie, line f. the number was

formerly 273L0; change that to read 22434, This
puts in the now DELTA-H from your P23's.
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Okay. We've all ready got it in.

Roger.

Okay, Houston. Be advised we dumped waste
water to 10 percent and purged the fuel cells.

Understand, 12.

And, 12; Houston. I've got your msp update for
REV 3.

Okay. Go ahead.

Okay. The numbers are 87:17:09, 87:39:k0,
88:01:22. Over.

Roger. Copy 87:17:09, 87:39:40, 88:01:22.

That's affirm.

Hello, 12; Houston. If you'll give us POO and
ACCEPT, we'll give you a state vector and a
target load.

It's all yours, \j)

Thank you.

Apollo 12, Houston. The computer's yours.
Ckay, Houston. Thank you.

Hello, Apolle 12; Houston. I have two PADS for
you when you're ready to copy.

Roger, Houston. Go ahead. We're ready to copy.

Okay. First PAD is IOI 2, That's an SPS/G&N:
38627; plus 1.45, minus 0.66; 0.87:48:47.39;
minua 0139.2, plus 0000.1, minus 0089.5; 360,
220, 360; 0066.2, plus 0054,1; 0165.5, 0:17T,
0159.4. Your sextant star is Fomalhaut L5,
296.6, 27.3. Your ullege will be two Jets
for 19 seconds. Your sextant star will be
occulted by the Moon until 87 hours. Over.

‘Roger. Would you Just give me the NOUN LT again?

Roger. That's 38627.
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Okay. LOI 2 SPS/G&N: 38627; plus 1.45, minus
0.66; 087:48:47.39; minus 0139.2, plus 0000.1,
minus 0089.5; 360, 220, 360; 0066.2, plus
005k.1; 0165.5, 0:17, 0159.L4; Fomalhaut, LS,
296.6, 27.3; two Jets' ullage, 19 seconds;

and the sextant star is occulted until 87:00.

That's affirmative, and I have a TEI 5 PAD when
you're ready.

Okay, we're ready to copy.

A1} right. TEI 5 SPS/G&N: 37452; minus 0.6k,
plus 0.50; 093:40:32.35; plus 37L5.1, plus
1006.8, minus 0275.7; NA, 081. The rest of the
PAD is KA. Your ullsge is four Jets for 1l sec-

onds; that's an undocked burn and assumes
1OI 2. Over.

Okay. TEI 5 SPS/G&N: 37452; minus 0.64, plus
0.55; 093:40:32.35; plus 3745.1, plus 1006.8,
minus 0275.7; NA, 081. Rest of PAD is NA. I
believe you said four Jets, 1l seconds, assumes
1or 2.

That's affirmative and that's an undocked burn,
and your yaw trim for NOUN L8 is plus 050.
Over.

Okay. Yaw trim plus 050, and it's undocked.

Roger.
Apollo 12, Houston.
Go ahead, Houston.

Okay, Pete, throughout the flight, your oxygen
consumption has been slightly higher than pre-
vious flights, by approximately 10 percent.
This is no problem, as extrapolating that to
end of mission still gives us plenty of oxygen
available. In an attempt to try to figure out
why, though, we have a couple of questions,
primarily with respect to your use of the URA.
Approximately how long after use do you Jleave
the cover valve in VENT before you close it?
Ovei.
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We usually keep it on until the 02 HIGH light

comes on, which is a couple of minutes worth
of venting.

Okay, and what position do you - do you leave
the cover valve and the waste management over=-
board drain valve when you're not using the
URA?

Usually shut the dump valve, OFF. Leave the
cover in VENT.

Roger, we got that. We will massage that,
thank you.

Okay, we probably have used a little more
oxygen through that, and we noticed on our plot

that we were running a little low on oxygen,
also.

Roger.

Houston, 12. Are you looking at the DSKY?

Ckay. We're looking at it. Stand by.

Okay. We've got it, 12. Thank you.

Okay. We're torquing.

Roger.

Hello, Apollo 12; Houston. You're rolling

into the high gain limits. Give me OMNI Charlie,
Plesase.

Roger.

Hello, 12; Houston. Give us OMNI Delta,
please.

Housten, Apollo 12.

Go shead, 12.

Roger. You can see quite well in Earth's shine,
up here. The IM is illuminated very brightly
because it's fairiy reflcctive, but the Moon
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itself is fairly easy to see in earthshine;
it's guite beautiful, real soft, and sort of
glves it a greenish tinge, gray-green.

03 1% 59 26 ce Roger. Understand. And do you say that the IM

is illuminated by earthshine?

03 14 59 35 CDR Yes. Real well. It's very reflective itself,
and so it looks almost like the soft sunlight
if there is such a thing. But you can, for
example, look out and read the marks on the
Commander's overhead window; you can see all
the quads, the struts. And real pretty up here

In earthshine. Kind of gives it sort of a gray-
green cast, though.

03 15 00 03 cc Roger. Understand.

END OF TAPE
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12, Houston. Five minutes to LOS. '

12. Roger.

Okay, Houston. We just called up P40 for you to
take a look at it before we disappear.

Roger, 12.

Hello, Apollo 12; Houston. You're GO for IOI 2,
and your PIPA's look real good.

Roger, Houston. GO for LI - LOI 2.
Yes, it's been a long night here, *oo.

No, it wasn't that; I had the water gun half in
and half out, and I was trying to talk and drink
at the same time, Actually, we're - it's kind
of interesting - Dick and Al and I have really
switched over to this time schedule, and we're
quite happy on it. We - We're not really aware
of the fact that it's the middle of the night
back there.

Roger.
BEGIN LUNAR REV 3
Hello, Apollo i2; Houston.
Hello, Houston; Apollo 12. LOI 2 burn complete.
The burn was on time. The burn time wss 17 sec-

onds. The residuals were plus 0.3, 0, plus 0.1.
DELEAFVE was minus 4.4, fuel 35.4, oxidizer 35.9,

increase 110. We're in a 66.3 by S54.T according
to us. Over to you.

Roger, 12. We copy.

And we have BAT B on the charger at this time.
Roger.

We're in the process of - Al is photographing
off the target-of-opportunity chart here in
order, and we're trying to get as much of that

stuff done as we can.

Roger, 12,
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Okay, Houston; Apollo 12. We've gone to LM
PRESS on our valve to bring the LM up.

Roger, 12.

12, Houston. If you'll give us POO and ACCEPT,
we'll give you a clock update.

Okay. POO and ACCEPT it is.

And, 12; Houston. I have a map update PAD and
& landmark tracking PAD, when you're ready.

Okay. We're ready to copy.

Okey. The map update for REV L. B89:13:09,
89:37:59, 89:59:18. oOver.

Roger. Map update, 89:13:09, 89:37:59, 89:59:18.

That's affirm. Are you ready for your landmark
tracking PAD?

Roger. This for H-1?
That's affirmative. H-1.
Okay. Go ahead.

Okay. And the computer's yours, and the H-1 PAD:
Tl is 90:35:41; T, 90:40:50; the offset is

12 wiles north, Over.

Roger. Twelve miles north. Okay. 90:35:41,
90:40:50, and 12 north.

That's affirmative.

Houston, 12.

- Go ahead, 12.

- - ... number 10 was changed.

Roger.

END OF TAPE
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03 16 54 s8 cMP Hello, Houston; 12.
03 16 55 01 cc Go ghead, 12.
03 16 55 05 CMP And if you have the DSKY or the torquing angles.
03 16 55 09 cc Roger. We got them.
03 16 55 13 cMP Okay. I'm torquing at this time.
03 16 55 15 cc Roger.
03 17 05 17 CDR Hello, Houston; 12.
03 17T 05 19 cc Go, 12.
03 17 05 25 CDR Roger. The tunnel's clear, and we're going into
the IM. :
03 17 05 28 cC Roger, 12.
03 17 08 10 cC 12, Houston. Five minutes to LOS.
03 17 08 18 CDR 12. Roger.
03 17 37 — _ BEGIN LUNAR REV L
03 17 59 L8 cc Apcllo 12, Houston.
03 18 00 34 cc Apollo 12, Houston.
03 18 00 39 CMP Hello, Houston; Apollo 12. Go.
03 18 00 L3 cc Very good. Nice to hear your voice.
03 18 00 W8 cMP Roger. I answered you before. You must rot
have picked it up.
03 18 00 53 cc Sorry about that.
03 18 00 57 cMP That's ckay. Pete and Al are in the IM - or

Pete's in half and half, and they're going down
through their checklist stuff, and I'm standing
by ready to hear the P22.

0218 01 11 cc Very good.
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In fact - In fact, I want to go ahead ... You'll
probably lose me on the high gain; I'll give you
OMNI B when I ...

Roger.

And, Houston; 12. We just finished checking out
our OPS's, and they checked out 40, both of them.

Roger. Copy 40, both of them.

Houston, Intrepid.

Go, Intrepid.

Roger. We're Just standing by until time 90:30
vhere we do our COMM activation. Everything
looks good in the IM. We've checked all the
things we're supposed to, and they're all ship-
shape, ready to go.

Roger. We're ready to go down here whenever you
want to do the COMM checks.

Houston, Apollo 12.
Apollo 12, go ahead.
Houston, Apollo 12.

Apollo 12, go ahesd.

Roger. We're powering up IM COMM at this time
starting with our voice check on VHF A with the
CSM.

Roger. You're coming in with a lot of background
right now, Pete.

Housten, Intrepid. How do you hear?

Read you well except for your background, which
is very high.

Roger.

Yankee Clipper, Intrepid on VHF A. How do you
hear?

Intrepid, Yankee Clipper. VHF A loud and clear.
How me?
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Read you the same.

Yankee Clipper, Intrepid. How do you read VHF B?

Intrepid, Yankee Clipper. VHF B loud and clear.
How me?

Read you the same.
Hey, that's really sterling.

Houston - Houston, Intrepid. How's the S-BAND
DOWNVOICE BACKUP and LOW BIT RATE? Over.

Intrepid, Houston. We're still reading you well
except for your background, which is still high.

Okay. We're going to PCM HIGH now. How do you
pick it up?

Roger. Give us just a moment to reconfignre the

Go shead, Intrepid.
How's the VOICE and HIGH BIT RATE?

Roger. You're Just the same, Pete. We're still
reading you satisfactorily; again, you've got a
lot of buzz in the background.

Houston, this is Apollo 12. I'm talking to you
on the CSM S-band, and Al's talking to you on
the Intrepid S-band. Are you sure that that's
not a ground problem? We're getting - Al's
getting good reception up here on S«band with
noc noise.

Roger. We'll check.

Houston, Intrepid. Just went by on that ... .

- How do we lock now?

You're somewhat weaker, but still readable.
Still considerable background noise.

Roger. That's the way it should be.

Okay. How do you read now, Houston? DOWN VOICE -
BACKU?P BIOMED, LOW BIT RATE.
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03 18 19 32 cc Roger. Again, you're still somewhat wesk,
readable, and the background is dropping just

slightly.

END OF TAPE
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«+. Intrepid.
LOW BIT RATE with BIOMED. How do you copy? Over.

Read you very good on this onej; your background
has dropped considerably.

Houston, we just went TELEMETRY HIGH. How do you
read us now, VOICE?

Read you fine on this one, Pete.

And we are coming at you TELFMETRY LOW and S-BAND
RANGE to RARGE. And will you copy the ... on hot
mike?

Roger.

Intrepid, would you stand vy on this mode, so we
can try a range acquisition?

Affirmative.

Intrepid, Houston. How do you read?
Loud and clear, Houston.

Very good. Read you the same.
Intrepid, Houston. We're - -

Did you pick up our range then?

That is affirmative. We finished that acquisi-
tion. Thank you.

Okay. And that completes our CCMM checks. We're
going to deantivate Intrepid and go back to Yankee
Clipper.

Very gocd. Thank you.

Yankee Clipper, Houston. Would you confirm that
you're in OMNI Delta?

Houston, Clipper. Confirm.

Roger, Thank you very much,
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Intrepid, Houston.

Come ahead, Houston.

Roger. Two items we'd like to get from you be-
fore you close that out and that's the OPS sour
pressure and also the GET of activation of IM
pover.

Okay. I gave you the OPS; they're 5800 each an
let me - and let me look in the book and find o
what time we went on the LM powerj; just a secon
Roger.

We went on LM power at 90:08:13.

90 plus 08 plus 13. Thank you.

And, Houston, Intrepid Just went back on CSM
pover at 90:29:35.

90 plus 29 plus 35. Roger.

Intrepid, Houston.

Go shead, Hous »n.

We'd like you to confirm that you're going to

pull the ecircuit breaker on the floodlights so
that the light will go out when you close the

refrigerator door.

Hello, Houston. Let me know when you've copied
that.

Say again.
Let we know when you've copied the P22.
Roger. We've got it. Thank you.

Houston, I'm goirgz to look at the latitude and
longitude from these marks.

That's affirmative, We've got the data, Dick.
You can proceed.

Hello, Houston; Apollo 12.
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Houston. Go ehead.
Hey, Don, did you people copy the NOUN 897
That, is affirmative.

Okay. Let me know how that exercise turned out,
will you please?

Will do. We've got a state vector for you when-
ever you want to give us the computer, and we
got a TEI maneuvering PAD PLO and a map update
for you whenever you're ready.

Okay. The computer's yours.

Thank you.

Apollo 12, Houston.

Go ahead, Houston.

We'll wait for the high gain antenna to uplink
your state vector, and the rest attitude in the
flight plan is good.

Roger, Houston.

Apollo 12, Houston.

Go ahead, Houston.

Dick, do you have any comments on the lighting
conditions on H-1?

No. They were excellent. It was very easy to

find the target, very easy to mark on. I thought
the lighting conditions were outstanding for that.

Very good.

Okay, Houston. Why don't you give me the map
update and the TEI 11 PAD? 1I'll copy them now
and by that time we'll be getting over to the
sleep attitude here and give you the high gain
in a minute.
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Very good. The map update for REV 5 LOS is 91
plus 11 plus 37; 180 position is 91 plus 36 plus
21; A0S is 91 plus ST plus 4S. TEI 11 PAD, SPS
plus G&N: NOUN L7, 37358; NOUN 48, minus 0.65,
plus 9.49; GET 105:23:55.20; NOUN 81, plus 3192.1,
plus 0725.8, minus 0139.8; roll NA, pitch 107,
yaw NA; ullage, four Jets for 11 seconds; and

the burn is uadocked.

Okay, Houston. We have you on the high gain, and
I'1l go to ACCEPT at this time, and to wrap up to
you with 91:11:37; 91:36:21; 91:57:45. The TEI

11 PAD SPS/G&N: 37358, minus 0.65, plus 0.9k,
plus - no - no, excuse me, it's Jjust 105:23:55.20,
plus 3192.1, plus 0725.8, minus 0139.8; XA, 107,
NA; four Jets, 11 seconds; undocked.

Roger. On NOUN L8, the Y-trim was plus OL9. All
the rest was correct.

Ckay. That's what I have on the PAD. I don't
know what I read back to you. I have 0L9, and
how's the IM current look to you at this time?

Looks very good.

Okay. We're in the process of buttoning the
tunnel back up.

Apollo 12, Houston. Would you try OMNI Delta
for us, please?

Apollo 12, Heuston,
Go ahead, Houston.

We did not get your state vector completed before
we lost you on the pitch there, so we'll continue
that now.

Okay.
Hello, Houston; Apollo 12.

Go

Roger. On this DAP load for the rest attitude,
do you want me to use A-C per rcll or B-D?7 Will
you get the readings from G&C on that please?
The flight plan or . ..
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Roger. We want to use B-D, Dick. Bravo Delte.
Okay. Thank you. I thought so.

Apollo 12, Houston. We're through setting up
your state vector, &nd we'd like to try to get an
E dump before you go around the corner.

Okay. VERB Tl coming at you.

Roger.

And we have you out our window for the first time
since ve've been in lunar orbit. We've been too
busy to get a look at you. Look pretty nice out
there.

Thank you. We're all smiling for you.

We happy up here.

Apollo 12, Houston. We're about 1 minute from
LOS here. We'll see you at 91:57.

91:57. Roger-Roger.

Roger. So you can adjourn to the wardroom.
We's already there.

Very good.

Pretty soon we're going to have movies on the
fantail.

Very good.

So long. We'll see you coming around the other
side.

Roger-Roger.
BEGIN LUNAR REV S,

END OF TAPE
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Apollo 12, Houston.
Roger, Houston; 12. Loud and clear.

Very good. We've got a couple of questions for
you. VWhen did you activate the cryo pans?

When? Did we activate them? We haven't done
it yet.

Okay, if you will let us know, we can track the
quantities a little bit better, if we know that.

Also, we are ready to terminate the battery B
recharge.

Okay, we'll terminate battery B. Why don't we
go ahead and cycle the faus for you now? Ve
were just - we were going to wait until just
before we were going to go to sleep, but we
will cycle them now for you.

Roger; thank you. Also, Dick, the boys in the
back room are very well plea=ed with the P22
tracking; they were impressed with the technique
and the spacing. Also the - Your solution agree
to within a hundredth of a degree of the map

positions, so everybody is very pleased with
that.

Pete, vhen you go in the IM tomorrow, the AGS
people would like you to check a series of
locations in the E-memory just to check out tha
system. I've got a list of the locations and
the expected parameters that we'd like to read
you sometime before bediime this evening.
They'll rest better if you have them tonight.

Okay. This is due to - what happened on launch
Is that what you are saying? You want to verift
from memory?

That is affirmative. I've got the list wheneve:
you want to copy. It is about a page of loca-
tions, about 25 or so.

Okay. Al's got his hands full of food bags
right now. Just a second, and I will copy them
for him. Wait 1.



03 20

03 20

03 20

03 20

03 20

03 20

03 20

03 20
03 20
03 20
03 20
03 20

03 20

03 20

00

00

00

00

0l

01

01

01

01

01

01

01

01

21

31

L6
L8

56

01

05

16
18

25

27

33
36

cc

cC

CDR

- CC

CDR

cc

CDR

CccC

cc

cC

cC

Tape 60/2
Page 27h

Roger.

We liked your idea of movies on the fantail so
much that, while you were running around behind
the Moon there this time, we replayed your last
TV coverage for the boys down in the hanger
deck. It was very nice.

Very good.

It looks a lot better on the big screen than it
does on my home television set.

Well, tell you what, it looks a lot better from
right here with the old eyeball, but we are
doing as best we can for you.

I bet it does.

I - I wish we could bring some TV from the back
side of the Moon. I really = I sort of am more
impressed with the back side of the Moon as
being prettier than I am with the front side.

You're making us feel envious.

I'm not sure that that meets with complete agree-
ment in the spacecraft, but -

I guess everyone has his favorite spot some-
place - - '

Ckay, I'll tell you what - I'm ready -

Go ahead.
I'm ready to copy those AGS addresses now.

Roger. Location 454, the value is plus 00700;
location 466, plus 00150; location 506, plus
02L00; 523 is plus all zeros; 527, plus 00500;
location 537, plus 00002; location 560, plus

all zeros; location 561, plus 02436; plus - or
location 56h, minus 4631h4; location 565, plus
40611; locaticn 566, plus 01531; 601, minus
T5341; location 602, plus all zeros; 622, plus
00062; location 634, plus 00100; 654, minus
62655; location 655, plus 03467; 657, plus 00015;
location 661, plus 00031; location 662, plus
53603; 666, plus 0L1L0; location 672, plus 20053;
that's the end of the list.
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Okay, Jjust & second, and I will read it back
to you.

Roger.

Okay, address W5k, plus 00700; address L66,
plus 00150; 506, plus 02L00; 523, plus all
zeros; 527, plus 00500; address 537, plus 00002
address 560, plus all zeros; 561, plus 02436,
564, minus L631k; address 565, plus L0611;
address 566, plus 01531; 601, minus T53L1; 602,
plus all zeros; 622, plus 00062; 634, plus
00100; 654, minus 62655; 655, plus 0346T; 657,
plus 00015; 661, plus 00031; 662, plus 53603;
666, plus 0L1LO; 672, plus 20053.

Roger on all of then.
Okay, we'll check those tomorrow.
Thank you.

Hey, Al, on ,our TV broadcast, when you vere
commenting about mountains looking like clouds,
were you aware that thuse mountains were in the
Sea of Clouds?

No. I guess that's where it got its name, huh?
We thought you had planned a pun for us.
No, I wasn't smart enough for that.

Hey, listen. We've got one idea down here on
the 02 consumption rate that we'd like to get

your comments on. The suggestion was that,
last night while you guys were asleep, the
metabolic rates indicated that one of you was
dreaming, probably about scuba diving, and that
we think you were dreaming sbout petting a
moray eel; and in the hyperventilation, you
sucked up too much of the oxygen.

Okay, tell David, David, that I'll go along
with that one.

Roger.

I suspect that it's this urine device thing -

ve're just out of the habit of leaving it on %o
keep it flushed ocut. It doesn't flush cut very
vell, <o wa've been leaving it on, and we usual
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don't bother to shut it down until the 02 HIGH

FIOW comes on or something; that takes awhile.
But that probably doesn't account for all of it.

The practical people would be impressed with
that. Most of us like the moray eel theory
better.

Okay, I'11 go along with that,

Roger.

Hello, Houston; 12.

Go ashead.

Will you have one of the doctors look at my
BIOMED and see if it's okay? I had to move one
of the leads. For some reason, it reacted on
ny skin, and it's all welled up into a bunch

of blisters here, so I had to move it.

Roger. He reports that it - you're - they're
getting a good signal.

Okay. Very goocd. I'm going back off the air.
Roger.

END OF TAPE
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BEGIN LUNAR REV 8
Houston, Apolle 12.
Apollo 12, Bouston. Go -head.

Roger. Got a couple of quick questions for
you. One, we seem to be find - a little more
RCS ~ there seems to be a little more RCS
thruster activity around the Moon than we
hed imagined. Is Control satisfied with

our propellant usage right now and the number
of firings? That's one. Two, I've been
getting a 1little stuffy in the head. 1In
fact, I been that wey since launch. Do you
know - I don't have ¢ cold or anything. My
ears are sometimes clear, and scmetimes they're
not. I tock a decongestant pill about -
several hours ago, and in order to be sure
that my ears are good and clear tomorrow for
the - all the IM activity and the EVA, how
often should I take one of those pills to get
the maximum effectiveness from it?

Roger. We'll check on both of those.
Apollo 12, Houston.

Go ahead.

The surgeon reccmmends that we tske one of
those every 8 hours; so 8 hours after you
took the first one, we recormend another one,
and it should be just about time to take one
more Just before the EVA, so that's the
recommendation. Also, we're interested in
getting BIOMED, and we're wondering if you
can turn on Pete's BIOMED if it's Just a
question of throwing the switch. We're not
getting any BIOMED from him, and we don't
know why. Don’t wake him up, but we wondered

if you could get us some BIOMED from him
easily.

No. He's down in his sleep station, and it
makes it a bit uncomfortable to get the BIOMED
down to there, so he's not even connected to
it. That's why you're not getting it from
Pete at all. The only person you've been
getting it from is Dick.
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Roger. We didn't get any for a long time
there. Okay. And on the thrusters, they
look good. We're checking further, but,

at the first aepproximation, things look fine.

Sounds good. I'm going to head hack to
sleep, Houston, sc the only person you'll
have BIOMED on is Pick, I guess.

Roger. Thank you. Hope your nose clears up.

END OF TAPE
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"Reveille" played on bugle

Apollo 12, Houston. Good morning.

Apollo 12, Houston. Good morning.

Apollo 12, Apallo 12, this is Houston. Over.

Apollo 12, Apollo 12, Houston. GCood morning.

"Apollo 12, Apollo 12, this is Houston. Good

morning, good morning.
Good morning, Houston. This is 12.

Good morning, gentlemen; today's the big day.
Hit the deck.

Roger. We've been there for a while.

Very good. We've got a couple of items for you
vhen you get your eyes wide open.

Okay. I'm ready to copy.

Question about your biocmedical sensor that you
reported moving the other day. 1Is it still
holding in position?

Yes. I want to talk to you about that this
morning. Go ahead with the rest of the questions,
then I'11 talk to you about it,

Okay. That was one of them. One of the other
items was that, while you were sleeping, we had
a class-2 flare reported on the Sun. We watched
it very carefully in your behalf, and we get no
particles coming out of it in the vicinity of
the Earth. So, we exercised the system, but
theire'a nothing to report coming your way. The
surgeon is reccmmending - -

Okay.
= = The surgeon is recommending that we change

your biomedical sensor, but what do you have
to say about first?
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I - I've already moved the sensor, and I'm
developing a little bit of a problem with ali
of them. I've never had this problem before,
but something in that goo is - allerg - My

skin is allergic tu it, I guess. And I finally
had to move the upper one because I broke out
underneath it. And I guess I was weeping plasma
or something, and it finally started weeping
over the side. It's been bothering me for the
last couple of days. Now, &ll of them are in
the came category, and I don't want to move ...
and get this stuff out in the open. T -1
can't do - You tend to break out even worse.
Now, the one on my chest is pretty bad, and
I've moved that one. So, what I propose to you
all is - that - I'm going to leave them just
the way they are until we get all the way
through the EVA and I get back up here. Then,
I want to take them off.

Apollo 12, would you go MANUAL on the high
gein? We'tre losing your signal.

Apollo 12, Apollo 12. Please go MANUAL on the
high gain. We're losing your signal.

Apollo 12; Houston.
Okay, Houston. I'm on OMNKI B. How's that?

Roger. Much better. We lost most of your
transmission about your BIOMED centers -
sensors, Pete. You had said that you'd been
having trouble for a day or so on that. What
was the last half of that message?

Okay. What the problem is, is I - For some
reason, it's making me break out. It looks like
I got poison ivy under those things, and they're
weeping plasma or whatever you weep. And the
one I moved is the one on the top of my chcsi,
and it's all broken out up there. Now, I don't
want to take the rest of them off, because I'm
afraid of vhat I'm goinz t find undernesth.

Sc, what I propose to do is continue the way
they are, and when we get done EVA's down there,
I vant to get rid of them. They're driving me
buggy. .
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Roger. We're going to talk that one over for
a second. We're about 2 minutes fram LOS.
Just in case we should lose you a little bit

early, we expect to pick you up again at 101
plus kg,

Roger. Okay, I've already moved that one, and
my my - skin's in pretty bad shape underneath
it. It's - It's stil} weeping whatever you

Weep, plasma, I guess, end I don't want to move
the other ones.

Roger. Just a question on them - on that.
When you moved it, did you put on a new secal
and new Jjelly?

That's affirmative.

Very good,

I think we're getting ready to lose you here,

Houston. We'll see you on the other side at
101:Lk9.

Roger.

Apollo 12, we'll see you on the other side.
Roger-Roger.

- END OF TAPE
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BEGIN LUNAR REV 10
Apollo 12, Houston. How do you read?

Hello, Houston; 12 reads you loud and clear.
How me?

Roger, Pete. We are reading you loud and clear.

Apollo 12, Houston. On your BIOMED sensors
situation, we have a few words for you, if you
are ready.

Go ahead.

Okay. The recommendations of the medical

people here are that you remove the two side -
the respiration sensors. You can go ahead and
take those off completely, and treat the areas
with your first-aid cream; and if they are
weeping, you can go ahead and cover them with

a Band-aid or something. The cnes on the blue
lead, they recommend you do the same thing

with those; remove them, cover them with first-
aid cream, and put a Band-aid on them if they
are weeping and then relocate those with a
whole brand new system; and that way you will
have a good clean system with a minimal chance
of itching beginning immediately in a new area,
And, of course, if you don't like this particular
proposal, they have no objection to you stickilg
to the way you wanted to do it -~ of Just leaving
it where it is. '

Jerry, just - I want to stick with it the way
it is. It works. The respiration leads on my
sides are the least ones that are bothering me.
I moved the one that bothered me the most, and
the best I could describe that area is that it
looks like I've got a l-inch-round patch of
very bad poison ivy. The rest of them aren't
anywhere near that bad. They have been bother-
ing me but they work, and I would Just as soon
leave tuem where they ars, because the area
that I moved is raw; end I have covered it with
a Band-aid, but I am a little worried about
getting my sidoes exposed, even with Bend-aids,
with that LCG on. I think that the sensors
themselves will do better protection Just the



e i

ob

oh
oh
ok

o4

ok

ob
ol

05

05
05

05

05

05

05
05

52 27

52 38
52 Lk

53 16

53 37

53 43
53 LY

ok 05 5k 29

cc

CDR

cc
CDR

cC

CDR

cc

cc

Tape 66/2
Page 285

wvey it is. And when I get back up, I'll take
them all off and switch them arcund.

Okay, Pete. That's fine. We are satisfied
with that if that is the way you would like to
do it.

Yes. You're getting good data now, aren't you?
Roger. Looks very good, Pete.

Okay. I would just like to leave it the way

it is. Let me give you the sleep report.
Everybedy had T hours across the board, and the
PRD's were from Commander through LMP 1'C16,
11015, 04017. The checklist has been complete.
We dumped the water to 10 percent. We purged
the fuel cells. We cycled the fans, znd we are
Just finishing up breakfast right now.

Roger, Pete. Sounds good. We would like to
get a little more medical information from you
if we can. First of all, we want to get a
little more word on how Al is doing with his
stuffiness, and is anybody else suffering from
eny stuffiness?

That's negative and I'll let you - nobody else
is stuffy - and I'll let you talk to Al direct.

Okay.

I've had a pretty stuffy - Houston - I've had
a pretty stuffy head ever since we got into
orbit, and I assumed it was going to go away
in a couple of days, but it never did. I don't
sneeze, cough, or have any other symptoms. It
Just seems to be fairly full in the ears and
the nose. I tried a couple of decongestants.
They work well, but I didn't know exactly how
far apart to take them. Righkt now my ears

is - are clear, and my nose feels real well.

I have taken two of the pills, 8 hours apart;
and then, I've been using the spray, so it
looks like we have got it licked right now.

Okay, Al. That was what we were going to
suggest is that you take your pills 8 hours
apart and use the spray, and we just hope that
takes care of it for you. RNext question we

had from the medical people is, how did you guys
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sleep? You got T good solid hours, or was
there any fitfulness at all?

We are all sleeving real well up here. As a
matter of fact, we've overslept, I think.

That's great.

I'11 tell you, it's a real switch from Gemini.
1 never slept at all in that thing, and, boy,
I can crawl down there in that lower - under-
neath the couch - and just disappear for 8
bhours.

Roger. .ie doctors say that you ought to
space your Actifeds now every 6 hours now,
instead of 8.

That's for Al.

Roger. How often can you use that spray? I
kind of wondered that, too.

Al, use that about 3 to b hours. If you can
space it to U, fine. If you need it, go ahead
and use it every 3 hours.

Okay. Well, don't have to worry. I've - it's
real clear now, and it stays clear as long as
I use the pills and things, so it looks good
for the rest of the trip.

Well, that sounds fine, Al.

I don't think ~ I don't think he's had any-
thing. It seems L0 us - We have all kicked it
around a little bit - more like maybe there may
be a little bit of dust floating around in here
or something, that may be just making it stuffy.
It is a little bit different than being on the
ground. He is not allergic to anything on the
ground but that is what it appears to be.

Roger, Pete. Is Al putting on his LCG nnw?
His BIOMED doesn't look too dandy.

No, he is just laying here eating breakfast.
We'll smarten him up before he gets in it.

Roger.

Okay. And we need our CSM consumables if you
would pass it to us, please.

J
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Okay. We're working on that. While you are
waiting, I've got a flight plan update for you

on the Fra Mauro pictures and &lso your REV 11
msap update.

Ready to copy. Go ahead.

Roger. While you are copying, give us POO
and ACCEPT, and we have some uplinks for you.
First flight plan update is Fra Mauro photos.

You got it.

Tango 1 is 102:30:26; Tango 2 is 102:32:27;
Tango Charlie Alfa is 102:32:58. The optimum

position in the window will come at 102:31:39.
Over.

Roger. Tl’ 102:30:26; T2 is 102:32:27; TCA is
102:32:58; optimum 102:31:39.

Roger, Dick. Your COMM just improved. You
must have moved your mike closer to your mouth.
Flight plan updete for REV 11. REV 11 map up-
date: LOS 103:02:01, 103:26:34, 103:47:Lk.

Roger. Copy.

Okay. And I have your CSM consumables update,
if you're ready to copy.

Go ahead.

Okay. GET is 101 plus 00; RCS total, 69.2;

Alfa, 68.5; Bravo, T1.8; Charlie, 66.9; Delta, 69.6;

hydrogen is 64.4 and 61.5; oxygen is 63.6 and
65.7. Over.

Roger. Copy.
Apcllo 12, Houston.
Go ahead.

Roger. Before you slipped into the pad last
night, we didn't get your omboard readouts.

We need your pyro batteries and your BAT C
readouts.

Jerry, all the batteries, battery C, pyro BAT A,
pyro BAT B, all read 37.1.
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Roger. Copy 37.1.
That's Charlie. :
Thank you, Dick.

Apollo 12, Houston. The computer is yours.
You've got a new state vector and a new REFSMMAT.

Roger.
Hello, Houston; 12.
Go ahead, 12.

Roger. Understand we'll be doing coption 1 on

. the P52 here at 103 hours. Is that affirmative?

12, Houston. Did you ask about option 1 on
your P527

That's affirmative,
That's affirmative, 12; option 1.
Okay.

Say, Houston, did our orbit decay last night
like it was supposed to?

12, Houston. Affirmative, and we're getting
good comparisons within a 100 feet.

Good show.

Roger. These are downrange comparisons
Understand. 1 guess if Dick nails that 193
like ~ or 191 like he did the other one last
night, the only excuse will be mine if we
don't make it.

Roger, Pete.

Apollo 12, Houston.

Go ahead, Jerry.

Roger. Your S-band communications on the
previous two REV's haven't been too sterling.
We've Lad a couple of cases where your signal
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strength has dropped off and then come back

up again. We'd like to do the rest of this
pass, using your seccndary SERVO electronics and
see if that doesn't avoid the problem again.
Row, what you'll have to do is take your TRACK
mode and go to MANUAL with that, and then your
SERVO electronics to SECONDARY and then
REACQUIRE. Over.

Roger~Roger.
Houston, 12. How do you read?
12, Houston. Loud and clear.

Okay, we've switched to SECONDARY. I noticed -
I was watching it just before we went around
the horn on the last pass and when we were
vithin 6-T minutes of LOS, the antenna just
started driving itself, and the signal strain
started falling off. The antenna was sort of
wandering around. Now, I don't know whether
that would be the electronics or perhaps some
something else that's influencing the antenna.
We'll look for it again on this pass.

Roger. I guess that's -about what we're thirnking,

Pete. That's why we recommended your SECONDARY
SERVO electronics.

Apollo 12, Houston. I have a DAP PAD and a
TEI 34 PAD for you.

Okay. Just a second, Houston. Okay. Go
ahead, Houston.

Roger. CSM DAP load. This is for LOPC
number 1, or for rescue. The CSM weight is
36786; pitch minus 0.78, yaw plus 0.43. Over.

Roger. Copy for the plane change or rescue;
weight 36766; trim minus 0.78, plus 0.L3.

Affirmative. TEI 3k follows. Maneuver PAD
SPS/G&N: The weight is 36000; NOUN 48, minus
0.70, plus 0.33; NOUN 33, 150:LL:48.52; KOUN 81,
plus 3118.6, plus 0L09.1, minus 0131.3; roll, NA,
pitch 136, yaw NA. The rest of the PAD is KA.
Your ullage is four jets, 11 seconds. Over.
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.Roger. SPS/G&N: 36000; minus 0.70; plus 0,33;

150:L4L:48.52; plus 3118.6, plus 0409.1, minus
0131.3; NA, 136, NA; four jets, 11 seconds.

Affirmative.

¥hat's going on down there in the world teday,
Jerry?

Gee, I don't know, Pete. T just got here myself.
We'll have a news brief for you real shortly.

Roger.

Apolleo 12, Houston. I've got news for you now,
or would you rather wait until after the photos?

We're pretty busy right now. We'll give you a
call back.

Okay.

Okay, Houston. We just changed out the LiOH
canister per flight plan, and we're ready for
the news.

Okay, Pete. News coverage on your flight is
beginning to pick up as the touchdown gets &
little closer here. I guess most of the reports
right now are sbout your medical ailments. Your
"code in de dose" and all that stuff. Joseph P.
Kennedy died peacefully todsy without regaining
consciousness from a heart attack. In the

Senate today, the vote for the confirmation of
Judge Haynsworth has been tentatively set for
noon, Fridey. And on the stock market, busiress
world, the stock market dropped 6 points yester-
day and rebounded & little bit today, with the
averages up about 2.64, In international news,
the United States and the Soviet Union met yes-
terday in Finland for what President Nixon called
mementus negotiations to seek agreement on ways
to limit production on their arsenals of war,

In local news, the University of Houston accepted
a8 bid to play Auburn in the Astro-Bluebonnet Bowl
on New Year's Day. In the weather world, the
weather here in Houston is really miserable.
We've had showers most of the day. The temperature
started out this morning fairly warm and has been
plummeting all day, and it's in the low 50's
right now. I got a little piece out of the Houston
Post that gives the Bowl games at a glance. The
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Rose Bowl game, looks like it's going to be
decided who's playing in it this next' weekend.
It's either going to be Southern Cal or UCLA,
and they'll be playing either Michigan or
Purdue. In the Rose - In the Orange Bowl, it's
settled out now with Penn State playing
Missouri. 1In the Cotton Bowl, Notre Dame has
accepted a bid to the Cotton Bowl; and they're
going to be either playing Texas or Arkansas,
whoever wins that game. I think it's December
the 6th. In the Sugar Bowl in New Orleans,
it'1l be Mississippi versus whoever loses the
Texas-Arkansas game. In the Bluebonnet Bowl,
I gave you that one already. The Peach Bowl
will be South Carclina, and they haven't
Picked a team to play them yet. In the Gator
Bowl, it'll be Tennessee versus Florida. In
the Tangerine Bowl, Davidson versus Toledo;
and in the Sun Bowl, Georgia is going to play
Rebraska. That pretty well covers some of the
more important Bowls.

Roger. 1I'd still like to square something
avay down there. Al doesn't have a cold; all
I have is a 1-inch itch and I don't consider
that any big major medical problem. As a
matter of fact, we're in pretty damn good
shape, '

Roger, Pete.

12, Houston. Al;s BIOMED still looks a little
bit ratty.

Okay. We - We'll smarten him up here. We're
Just getting into the LCG's and stuff now; -
and - and I mean we're just getting them out
of stcwage and everything; and we'll work him
over, and see if we can't clean him up. He
may have a loose lead; he's been in and out of
his herness a couple of times during the night.

Okay. It looks like a loose lead down here.
Give us a call when you've got him adjusted,
und we'll tell you how it looks.

Okay. His leads look pretty tight now. How's
it look down there?

Stand by. We'll take a loock at it. No, it's
still looking nretty squirrelly, Pete.




e R

oh
ok
ok
o4

ok
ok

ok
ok

ol
oL
o4
ol

ok

ob
ok
ok

ok
ok

ok

ok

06

06

06

06
06

06
06

06
06
06
06

06

06
06
06

06

26
33
33

6 33

33
33

33
34

38

38
38
38

3E

0l
26
30
36

ks

51

56

02

06
58
c2

ok

2k

29
35
39

b1

06 38 L5

06 38 L8

06 38 50

CDR

CDR

cc

CDR

cc

CDR

cC

CDR

cC

CcC

cC

Tape 66/9
Poge 292

Okay .
Hello, Houston; 12.
12, Houston; go.

Roger-Roger, Jerry. You can tell good Captain
Shaky that he can relax. We've got his pictures.

Roger. He'll be tickled to hear that.

You can tell him to relax till he sees them,

that is.

Roger. They look pretty good, huh?

Let's put it this way, let's say they're going
to be very interesting.

Roger. Copy.
Apollo 12, Houston.
Go ahead.

Roger. Got some words from the families.

Dick, I just talked to Barbara and she's been
resting up; they're taking naps and everything,
getting all set for spending the night up with
¥you; and Barbara said to tell you that she
thinks you're just great.

Well, tell her thank you. After 16 years, it's
about time.

(Laughter) Pete, are you listening?
Negative, Jer; they're getting in their LCG's.

Okay. When they get back up un the hook, give
me a call.

Hold I:-; hold it.

Okay. We'll have them check in as soon as
they come up.

Okay.

And I'm doing a maneuver for the 102:50 right
now, Jerry.

T
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Roger. Copy.

* Hello, Houston; 12. Pete's back up on the line.

Okay, Peﬁe; talked to Jane Just a few minutes

ago, and she said the family's all doing fine,
and they're ~ -

Hold it a minute.

Say again.
Okay; go.

Roger, Pete. Just talked to Jane a few minutes
ago. ©She said the family's all doing Just fine,
and they're all getting rested up to spend the
night up watching you guys.

Very good, Jer. Thank you. And will you have
the doctors lock at the BIOMED? I'm in my
ICG now. All hooked up.

Your BIOMED looks real good.

Okay. Now, I Just had a little discussion with
Al, and we want you to look at his BIOMED as
soon as he comes back up. All his sensors are
on good, and all his connections are tight; and
we prefer not to get into a game of playing
swap the amplifiers or anything, because those
things aren't tuned. Right?

That's affirmative., We agree with that too,
Pete.

Okay. He'li be back up in a minute.
Okay.

Houston, this is Al. Go ahead and check my
BIOMED now.

12, Houston. Al, you're still looking noisy.
It looks just like e ioose connection. Den't
reslly know what you could do more than just
tighten them up.

We've tightened both the top and bottom ones

“several times. I think maybe that's Just the

w.y it's going to be.
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Al, did you look under your sensors to see they
were dry and really pick them off and look at
them, or di¢ you Jjust kind of punch them on?

Well, I haven't had any trouble with the sen-

sors. They might be dry. I didn't look under
them at all; Just checked the connections like
you requested,

Roger.

12, Houston. We are about 1 minute from a
handover from Goldstone. There may be an in-
terruption there.

Ckay.

Apollo 12, Houston.

Go, Houston.

Roger. Al's BIOMED looks pretty bad there.
The medical people suggest that you try, on
one of your sensors, try a new seal and some
new paste under it. We'll see what that does.

Which one?
Oh, pick the top one; that will be okay.
Okay.

Al, while you are cutting and pasting there,
are you listening?

He's not listening. Go ahead. What do you need?

I was just going to pass up some words from Sue
when he listens next time.

Okay. We'll get him on the line after while.

Oksay.

Hello, Houston. Are you looking at the DSKY,
80 I don't have to write this down?

Roger. We copied your star angles.

Do you have those?

Sure do, Dick. It's pretty good for on-the-
Job training.
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You weren't supposed to say that out loud.
Okay. 1I'm torquing at this time.

Roger.

Boy, Jerry, this platform has done real well,
in spite of that glitch we gave it at launch.

Roger, Dick. You recommend that we glitch
them like that every time?

Ko, sir. BRot at all.

Okay, Houston. How about looking at Al now?
We changed one sensor out. Everything looks
good.

Roger, Pete. Stand by.

12, Houston. If you can work on that lower
sensor now, we'd like you to get them both if
You can. If you can only do one, do the lower
sensor; and we'd like to have a look at you

before you go LOS at - in B minutes and
45 geconds,

Okay, Houston. How does the BIOMED look now?

12, Houston. 1It's a little bit improved. What
did you do that time?

Just what you said; change the lower one out.
It seems to be improving now, Pete. I guess
we'll just have to live with what we can get

here.

There you go. That's the words I want to hear.
We're on our way. Bye-bye.

Roger.,
12, Houston.
Go, Houston.

END OF TAPE
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Roger. Like to have you peste up that third
BIOMED sensor, and that'll be the end of the fool-
ing around with it.

What third one? The one on the top?

That's affirmative.

" Okay.

Al, you listening?
Yes, Jer.

Okay, Al. I talked to Sue a little while ago,
and they're also doing fine at home. They're
resting up getting ready for tonight.

Stapnd by. Stand by.

Okay.

‘Hey, Houston, I think we found the problem. The

one -~ The one that we Just pulled off on the top
all dried cut.

Roger. They're rejoicing in the streets here.
Apollo 12, Houston. One minute from I0S, and
things are all locking good now, and we'll see you
at 103:h7. Over.

ERoger. 103:47.

BEGIN LUNAR REV 11
Apollo 12, Houstcn. How do you read?
Hello, Houston; 12. Loud and clear.

Roger. Read you the same.

12, Houston. I héve a REV 12 map update and a
landmark tracking FAD.

Go shead. Houston.

Roger. Map update, REV 12: LOS 105:00:05,
105:24:56, 105:46:11. Over.
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Roger, Jerry. I copied all that.

Okay. Landmark tracking update: Jlandmark
number 193, REV 12, T, is 106:24:5L, 106:29:59,
south 18.

Roger. Copy. Ty, 106:24:5h; T,, 106:29:59;
south 18.

Affirmative, Dick.
Okay. Our stetus is pretty good right now. Al's

over in the IM. He's been over there about
10 minutes. We've got everything rigged in the

" command module. Pete's getting on his PGA, and

as soon as he does that, we'll be right back in
business.

Roger, Dick.

12, Houston. When you get to it, we need a dock-
ing tunnel angle.

Roger, Jerry. It should be there in the records.
We called it down twice; it's still the same.
Negative 0.3. Over.

Oksy. Still hasn't changed. Thank you.

Better not with al11 12 of those latches made.

Why don't you set your clock, Al?

Houston, Intrepid.

Intrepid, Houston. Go.

Roger. I'm down in the IM now. Everything is

shipshape. Just pulled back the window shades,
and both of the windows are well frosted over.

' Guess we'll turn on the heaters when we power up

iIn about L or 5 minutes.

Roger, Al. And we're reading you nice and clear.
Roger. I'm on CSM still.

Houston, Apol - Apollo 12.

12, Houston. Go.
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Okay. I'm all suited and I'm on the CSM system.
Will you take a look at the BIOMED and every-
thing? How does that look?

Doctor says it looks very good.

Okay.

Houston, Intrepid. On the IM S-band - How do
you hear?

Intrepid, this is Houston. Reading you slightly
veaker than normel and fairly clear.

Roger.

Intrepid, Houston. We're copying your low bit
rate. .

Roger.

Also, Houston, my systems engineer's bus voltage
nov is 26.9. You want me to go to high tap on
both systems? Over. :
Understand your SE bus is 26.9%

That's affirmative, and Commander's bus is 28.

Intrepid, Houston. You're very difficult to
read. Did you say Commander's bus 287

That's affirmative; 28 and system engineer's 26.9,
and do you want me to go over to high-voltage tap
now?

Roger. Stand by, Al.

Intrepid, Houston. Affirmm.tive. You car go to
high tap now.

Roger.
Bouston, Intrepid.
Intrepid, Houston. Weak, but clear. Go.

Roger. We came on IM power at 104:00:00 ard
Just ...
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Roger. Copy. IM power 104:00:00.

|
Houston, Intrepid. We're going to go over part
of the secondary S-band circuitry now. Over.

Roger, Intrepid.

Houston, Intrepid. On SECONDARY TRANSMITTER/
RECEIVER power now.

Intrepid, Houston. Reading you weak with heavy
background noise.

Roger. We're going back to PRIMARY.
Roger, Al.

Hello, Houston; CDR on Intrepid. How do you
read?

CDR, Intrepid; this is Houston. Reading you
wegk with heavy background noise.

Roger-Roger. We're going ahead with tape
turn-on and self-test.

Roger, Pete.

Intrepid, Houston. You've dumped your backgroun
noise. We copy on S-band antenna.

Okay, Houston. And I just did VERB 35 ENTER, anc
right after I 4id it, I got a program alarm 212.

Intrepid, Houston. That's expected. No problem.
Press on.

Ukay.

Okay, Houston. The computer got through
self-check okay.

Roger, Pete.

END OF TAFPE
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How - How do you read, Yankee Clipper? Intrepid
on VHF B.

Intrepid, Yankee Clipper; loud and clear.

How do you read me, Yankee Clipper?

Loud and clear.

Okay. Let's go to SIMPLEX A.

Roger. SIMPLEX A.

Okay, Yankee Clipper, how do you read SIMPLEX A?
Loud and clear.

Roger. Give me & CSM time from your computer,
please.

Okey. It's 104:35:3h -
No, no, no. Give me one of the future, ;j)

Okay. Set it up for 104:36. That's in 15 seconds,
if you can make it? ' '

Five seconds, 4, 3, 2, 1 -

MARK.

10L:36.

Okay. Now, let's get a 0665 going.
Okay. Go ahead.

Okay. On my mark, we'll take the time. L, 3,
2,1 -

MARK.
Roger. I got 10hk:36:20.L1,

They are only off by 0.82 seconds. That's not
bad.

o
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Want to get another check?
Okay. Let's try one more time.
Okay.

On my mark, we'll take the time. 3, 2, 1 -
MARK .

I've got 104:37:21.68.

Okay. I've got 21:T72. Very close. That's good
enough.

Okay .
Row, give me your TEPHEM’
Roger. Rl reads four balls k, 146 16 137 L.

please.

Okay. Four balls Lk, 146 16 137 Lk.
Charlie.

Hello, Houston. How do you read Intrepid? Are
you ready for the E-memory dump?

Intrepid, Houston. Reading you loud and clear;
ready for the dump.

It's on its way.

Roger, Pete,

Okay, Dick, I'm ready for you to go to MIN
DEADBAND ATTITUDE, hold, and give me a set of
gimbal angles.

Did you ecopy, Yarkee Clipper?

Okay, Pete. I'ma - Rl is 2L0 1k, R2 is 271 00,
and R3 is 359 38.

Sey the last one again.
359 38.

Hey, Houston. Are you doing your mathematics
on the ground? Check these gimbael angles.
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Roger, Pete. We're working.

And we're going to try to check the ascent
batteries right now.

Roger.

Okay, Yankee Clipper; Intrepid. You no longer
have to hold your ATTITUDE tight DEADRAND.

Okay, Pete. And I'm ready for a VERB 06, ROUN
20, anytime.

Okay, Yankee Clipper; on my mark, let's get an
06 20. k4, 3, 2,1 -

MARK.
Hello, Houston; Yankee Clipper.
Clipper, Houston; go.

Rl reads plus 239 67; R2 plus 271 Sh; R3,
plus 359 1T7. Over.

Roger, Yankee Clipper. Go ahead, Intrepid. {F)
Roger. Plus 05999, pius 09118, plus 00058,

Roger. What's your GET?

104:45:10.

Roger. Copy. 104:45:10, Yankee Clipper, plus
23967, plus 27154, plus 35917. Intrepid, plus
05999, plus 09118, plus 00058.

That's the Charlie here, and would you verify that
gaidance is happy with steps 1 through T thrre on
AGS 30 and 31 and all flags are set.

Roger. They're very happy.

Houston, Intrepid, EB BAT voliage is 37.5 for both
BAT A and BAT B. -

Roger, Intrepid.

Hey, Houston, you got any objections if I blow
the gear down?

)
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Negative, Intrepid. Go aheed.
Okay, We'll deploy the gear,

I probably won't be able to see it. It is as
dark as blazes out there, but go ahead.

Any doubt about that?

Looks good down here, Pete.

Okay, Houston. The gear is down and locked.
Roger, 12.

Let's see if you can do it like the SIM's and
get me back up my IMU fine align.

Roger.

Okay, Houston. We are bringing the AGS up at
this time.

Roger,'12.
Intrepid, Houston. With your gyro torquing ang:
Roger, Houston., Ready to copy.

Roger. Outer, minus 00250; inner, minus 00360;
middle, pius 00050.

Okay. That was: X, minus 00250; Y, minus 0036
Z, plus 00050.

That's affirmative, Pete.
Houston, how long to LOS?
Intrepid, Houston. LIOS in T plus 20.

Okay. We will give you your first set of O€ 20
if you want them.

Intrepid, Houston. They won't help us much, -
Okay, Pete. Go ahead.

- = but we will take them.
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Okay. Forget it. Have you got a DAP data code,
IM weight, and CSM weight for me?

Intrepid, Houston. Those are in work.

Intrepid, Houston. If you will give us POQ and
DATA, we will get your REFSMMAT up early.

Roger. You got POO and DATA.

Roger, Pete. I've got your IM and CSM weights
for you vhen you are ready to copy.

Go ahead.

Roger. IM weight, 33730; CSM weight, 367RK.
Over.

Okay. IM weight, 33730; 36786.
Affirmative, Peté.

Intrepid, Houston. Computer is yours.
Roger.

Houston, Intrepid.

Intrepid, Houston. Go.

Roger. The drogue is in. The probe is in, and

our hatch is closed, and we are over on Intrepid's

ECs.
Roger.

Intrepid, Houston. You are 1 minute from LOS;
and just a reminder, don't do a VERB LT on the

backside or you will be integrating for a long
time,

Understand, Houston. The IMP, of course, is
back in, and we are going to press with every-
thing tha. aoesn't need MSFN.

Roger. So long Clipper.

Yankee Clipper, Intrepid. We are going to start
giving you data now.

T TN
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Yankee Clipper, Intrepid. Houston looking for
you at 105:45,

BEGIN LUNAR REV 12
Yankee Clipper, Houston. Over.
Hello, Houston; Clipper here.

Roger, Clipper. Give us PO0 and ACCEPT, and
we'll start your state vector up.

How about & 06 20 first?

Okay; fine.

Pete, you ready?

Yes, sir. On my mark, 5, 4, 3, 2,1 -
" .

Hey, Houston, you ready to copy?
Roger. Go shead.

Hey, Yankee Clipper, Rl reads 23961; R2 reads
27186; R3 reads 35952.

Roger, Clipper. Go shead, Intrepid.

Roger. Rl reads 06008, 09189, 000LT. And the
time was 105:47:12.

Roger. At 105:47:12, CSM: plus 23961, plus
27186, plus 35952. Intrepid plus 06008, plus
09189, plus 00047.

Clipper. Roger.

Intrepid, that's affirmative, and we're ready
to go to POO and DATA.

Ckay. We want to pump one up to Dick, first.
It's all yours.

Okay. Pump one up to Dick., While you're doing
that, I did the rate gyro check; I pressurized

the RCS system. Pressurized okay. The helium
pressures are 2900 and 2900.
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ok 09 L8 iusS cC Roger, Intrepid. They're locking good.
o4 09 48 48 CDR Okay. You guys ready for the DAP set, gimbaled, and
throttle vest?
oL 09 k8 56 . ccC Affirmative. Go shead.
o4 09 L9 Ok CDR Okay. It'll be coming to you in & minute.
ok 09 k9 21 cC Yankee Clipper and Intrepid, I have your undock
and SEP attitudes, if you're ready - times.
ok 09 k9 32 CDR Okay. We're ready to copy.
ok 09 L9 35 cc Roger. Undock time 107:54:00. Your attitude

is roll 180, pitch 288, yaw 0. Separation
108:24:42, Over.

ok 09 50 01 CMP Clipper copied.
oL 09 50 03. CIR Intrepid copied 107:54:00, 108:2L4:42; and the
: attitudes were 108, 288, and 0.
ok 09 SO 12 cc Affirmed.
ok 09 50 18 CDR And there is NOUN LB; and it's reading plus
. 000504, plus 00576. Going to VERB 3L, ENTER.
0k 09 50 29 cc Roger, Pete.
ok 09 50 35 cC Clipper, Houston. I have a REV 13 map update,
if you're ready.
ok 09 50 L3 | cMP Okay, Houston; go.
ok 09 50 45 cC Roger. LOS: 106:58:33, 107:23:17, 107:LkL:39.
ok 09 51 06 cMr Clipper copied.
04 09 51 09 cC Clipper, Houston. We're through with your compu-

ter. Intrepid, if you've got POO and DATA, we're
ready to roll.

oh 09 51 19 CDR Okay. And how does the GDA position look?
ok 09 51 25 cC GDA is go. Ready for throttle.
ok 09 51 36 CDR Cormander's soft stop.

ok 09 51 39 ce Roger. Confirmed.
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o4 09 51 48 CDR And that's Commander's full throttle.
ok 09 S1 5L cc Roger. Confirm it. Intrepid, Houston. You have
POO and DATA?
o4 09 52 05 CDR IMP's to soft stop.
ok 09 %2 09 IMP That's affirmative.
ok 09 5212 CC Uplink is on the way.
ok 09 52 19 IMP Roger. That's the soft stop on the IMP.
ok 09 52 23 cc Roger, Al. Looks good,
ok 09 52 29 IMP Here comes MAX. Okay. Going back to MIN.
ok 09 52 37 cc Intrepid, Houston. We missed MAX. T think we
got mixed up in the time delay.
ok 09 52 k6 IMP = Okay. At MAX no#.
ok 09 52 53 - cC Okay. We copied MAX now.
ok 09 52 54 IMP ««. Houston. I went through all the AGS -

Roger, I went through all the AGS memory that
you gave us last night on the update, and they
all checked out per the update.

o4 09 53 05 cc " Roger.

ok 09 53 18 cC Intrepid, Houston. Full throttle looks good on
the IMP side.

ok 09 53 2L IMP Roger.

ok 09 53 56 CDR Houston, I can atep ahead here and do RCS check-
out if you want, right now.

oh 09 5k 03 cc Stand by a minute, Pete.

ok 09 5k 08 CDR Sy again.

ok 09 54 10 cc $tznd by a second, Pete.

ok 09 54 2L cc Intrepid, Houston. We're ready for that RCS:

vhen we finish the uplink.

ok 09 54 3% CDR Okay. Dick, how much time do you have until you
: ‘ have to maneuver?
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I should be at the attitude by 106:15 at the
latest, Pete.

Okay. I think I can do the whole hot fire.
Okay by me, Let me know.

When do you want to mareuver, Yankee Clipper?
Tell me what time you have to maneuver.

Intrepid, Houston. Computer is yours.
Okay. Coming at you with a TTCA cold fire.
Roger.

Hey, Yankee Clipper, you read Intrepid? I'm going
to be firing here in a minute.

Okay. I'11l go to FREE when you want.
Okay.

Intrepid, Houston. Your TTCA cold fire looked
good.

Coming at you with a number 3 step.
Roger, Pete.

Okay. All those numbers are off by 1, Houston.
Is that all right?

Intrepid, Houston. You're go.

Okay. Going to step 4. Okay. Yankee Cliopper,

CSM WIDE DEADBAND, ATT hold; verify CSC MODE FREE;
tunnel vented to zero.

Okey. All those things are done. Go. Copy, Pete?
Roger. T copy.

I'm in FREE.

Coming at you, Houston.

Roger, Intrepid.

Okay; want to damp them, Yankee?
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Ko. Let it roll. Are you all thruugh?

No, I've got some more. Just minimum impulse
though.

Okay; let it roll this way, Pete. Just the way
I wanted to go.

Coming at you with PGNS MINIMUM IMPULSE, Houston.
Roger, Intrepid.
How's that look, Houston?

Intrepid, Houston. Looks good, break; your AGS
abort constants in the checklists are good. Over.

Oh, understand, Houston.

Hey, Pete, I'm going to continue the maneuver.
I've got it.

Okay. You've got it, babe. We're finished.
Watch your antenna, I'm going to OMNI D.
Hello, Houston; Clipper. On OMNI D.

Roger, Clipper.

Ckay. I'm maneuvering to tracking attitude, so
I will be on OMNI for you.

Roger.

Pete, we wrnt another 06 20 here in this attitude,
too.

The tracking attitude.

That right.

Yes, I know.

Let us know when you get to your attitude, Dick.
Houston, Intrepid.

Intrepid, SHouston. Go.
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Things are looking gocd enough; I expect to hear

NOUN 69 is zero.

Roger, Pete. So do we. Do you vant to go down

the REV early?

Okay, Pete. Standing by.
It's okay with me, pal.
Here's an 06 20,

On my mark; 4, 3, 2, 1 -

MARK.

Roger, Houston; Clipper. R1, plus 000L46;
27021; R3, 00008, Over.

Roger, Clipper. Go ahead, Intrepid.

Roger. R1, 29926; R2, 09015; R3, 35980.
time 106:07:19.

R2,

The

Roger. A%t 106:07:19, Clipper: plus 00CLE,
plus 27021, plus 00008. Inmtrepid: plus 29926,

09015, plus 35980C.

END QF TAPE
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That's effirmative.
And, Houston, we'll go to aft an - or forward
antenna now in anticipation of Dick's tracking

exercise.

Intrepid, Houston. We'd rather have you stay
with the steerable as long as you can.

Okay. We'll stay with the steerable.
It's Just possible we won't lose you.

Okay. Crazy. If you see us getting close, give
us a holler, and we're going to get busy in here.

VWill do, Pete.

Hey, Pete, we're coming up on Theophilus. Look
out to your left.

Oh, yes; I can see it from here now.
There. Hear Jets firing, Pete?

No. )

Must be mine hitting your foot pad,-then;
Yes. I't in AGS PULSE.

Okay. Make sure.

Intrepid, Houston with a K-factor update when
you're to copy.

Go ahead, Houstcn. Ready now.

Roger. R1l, 00100; R2, all zips; R3, 00073. Over.
Roger. 00100, all zeros, 00673.

Affimative,

You were fast on that one, Houston.

Affirm.

Intrepid, Hoﬁston.
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Go, Houston.

Roger. If you've got time, Pete, can you give
us another VERB 06 NOUN 20 at this attitude?

Yes. We got time, Dick?

Yes; stend by. I'm loading 89 right now. I'1l
get it,

Okay. I'll stand by.

Okay. Any time, Pete.

Okay. On my mark; 4, 3, 2, 1 ~
MARK.

Houston, Rl reads plus three balls Lk, R2,
plus 26956; R3, plus Q005L. Over.

Roger, Clipper. Go ahead, Intrepid.

Okay, Houston. Plus 29928, plus 08952,
plus 35934, The time 106:15:55.

Roger. At 106:35:55: Clipper, plus three zeros
b, plus 26956, plus three zeros 54; Intrepid,
plus 29928, plus 08952, plus 3593k.

That's a Charlie.
Roger. That GET was 106:15:55. Affirmative?

That's affirm.

Okay, Houston. You've been keeping tabs on us;
make sure I got this right. It seems to me
ve're complete through 107 hours, or at L6,
We're standing by to pick up with rendezvous
radar self-test and AGS CAL. You see anything
before that we haven't done?

Give us & second to review, Pete. We think
you're okay.

Okay. Scope her over. I don't want to leave
anything out.

Intrepid, Houston.

Go, Houston.
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Okay. We're up with you, Pete. You're at 107.

Okay. I think that's going to vork real good
then, beceuse while Dick's not firing any
thrusters - AGS CAL and the rendezvous radar
self-test out of the way.

. Roger.

Le% me know when you're going to start tracking,
Yankee.

Okay, Pete. I've got 66 degrees trunnion yet
to REV align along with it, and it's got to come
down to 22 before 1'll pitch over.

Okay. You know where you are?

Sure; I'm scoping over scenery ocut in front of me.

That's good. Okay. Let mc know if you see the
Snowvman when you go by.

Okay.

Houston, Intrepid. We forgot to give you our
RCS helium pressure. It's about 2950.

Roger, Al. Thanks.

It's okay. The IMP was outside when I gave it
to you.

I believe he was over here seeing what he forgot.
Houston, Clipper.

Clipper, Houston. Go.

I'm Just looking over the electrical system. Do
we have a battery A charge scheduled this after-
noon? .

Stand by, Dick. We'll check it out.

That's a negative, Dick. Next charge is 131:30.

You're going to make that SPS burn, and that
battery A is down quite a bit.

Roger, Dick. We copy, and we'll reevaluate it,
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May have missed one along the way; I'm not sure.
Hey, Pete, we're getting close.
Okay, Dick. Do yéur usual good Job.
My best.
I know that.
How are you doing, Clip?

Okay, Pete. 1It's 106:30. I'll be starting the
pitchover so - Hang on.

Okay. We'll be watching our antenna. We're
still on high gain.

Okay. It's coming down into the field of view.
Have at her.

Okay, Pete. I've got the target.

Good show.,

Very ~ood down there.

What do we do with it? Which way are we pitching?

Boy, oh boy, Houston. Do we have a fantastic
view of Copernicus.

Roger, Pete.

Hey, Pete, my boy. 1 gave you five of my best
ones.

Gecod show, Richard.
How's the Snowman lock, Dick?
Ckay. We owe Houston =~

I didn't even have a chance to reelly lock at
it that time, Jer. :

Hey, Dick. T don't know if you can see it, but
if you can, you ought to take a look at Copernicus
there. That is really something else. Ani we
owe him an 06, 20, whenever he gets stopped.
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I'm Just looking at Copernicus. Houston, let
me know when you got the data.

Isn't that something?

Roger, Clipper.

Sure is,

Where - Where you going, Dick?

I'm pitched to 158. 1'd like to ... - -
Clipper, Houston. We have your data.

Ckay. Okay. And that's for what?

For an 06, 20; then I'11 go out for the AGS CAL.
Okay. Very good.

Pretty nice down here, Pete.

I hope so.

Boy, I tell you; I can't get over Copernicus.
Houston, that - There's nothing on any other
part of the Moon that we've seen since we've
been here that ever looks like ihat.

Roger, Pete. DBreak. Clipper. We got your P22
data. .

Did you get that, Clipper? He got your P22 data.

Okay, Dick. Let me know when you can - when
you're steadied up.

Okay. On my mark; 4, 3, 2, 1 -
MARK .
Did you copy that, Houston?

Negative, Intrepid. You're foing to have to
relay. '

Ckay. You can give me the angles if you want,
Dick, and I'11 relay them. I didn't copy them.
Give them again. g

Hello, Houston; Clipper on the high gein,




= W — i e

ok 10 37
ok 10 37

o4 10 37
Ol 10 38
ok 10 38

ok 10 38

ok 10 38
ok 10 38
ok 10 39

ok 10 39

04 10 Lo

ok 10 ko

ok 10 ko
ok 10 4o
ok 10 Lo

ok 10 ko

ol 10 Lo
o4 10 k1

0k 10 k1

36
40

55
00
14

39

53
25
06

10

22

27

33
38
39
43

56
oh

20

cc

cC
CDR

cc

CDR

CDR

CDR

CDR

CDR

cc

cc

CDR

cc

Tape 69/6
/ Page 316

t

i
Roger, Clipper. Loud and clear,

Okay. Had to get you back before I give them to
you. Rl reads plus 00270, R2 reads plus 15866,
R3 reads plus 00LOS.

Roger, Clipper. Go ahead, Intrepid.

Roger. 29685, 33862, 35578. The time 106:36:L0.
Roger. At 106:36:L0, Clipper was plus 00270,
plus 15866, plus 00LO8; Intrepid, plus 29685,
plus 33862, plus 35578.

That's affirmative. Dick, you're cleared to go
the AGS CAL attitude, and we're standing by.

Okay. We're on our way.
Good show.

Hey, don't overshoot or you'll get a night landing.
Did you know that?

Yes. Boy, you sure throw the gunk by the front
of the spacecraft when you fire those forward
firing thrusters.

Hey, Pete. We're there and settled down. You
want to give them some more?

Okay. If you're all settled down. On my mark;
h,3,2,1-

MARK.
Houston, Ciipper.
Go shead, Clipper.’

Roger. Yankee Clipper with three more gimbal
angles. Plus 00779, plus 15745, plus 023L48.

Over.

Roger, Clipper. Go ahead, Intrepid.

Roger. 29175, 3373%, 33638; the time 106:40:30.
Roger. At 106:40:30: Clipper, plus 00779,

plus 15745, plus 02348; Intrepid, plus 29175,
plus 33737, plus 33638.
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Okay, Clipper, would you disable thruster B-3,
please sir? Or are you in FREE?

That's affirmative.

Roger.

How about if I go FREE? You can get the whole
works done?

FREE is ever better, and make sure your radar

transponder is off,

It is off, and I'm in FREE right now.
Okay.

Intrepid, Houston. When you get a chance, POO
and DATA. We have a PIPA bias update for you,

What'd you Just do, Clipper?
Nothing. I didn't do anytking.
I thought I heard = big clunk somevhere.

Well I've been accused of a lot of things, but
that's the worst.

I'm in here minding my own business, Pete.
Intrepid, Houston. Over.
Go ahead, Houston; Intrepid.

Roger. If you'll give us POO and DATA, we have
a PIPA bias update for you.

You got it.

Roger. 1It's on the way.

Intrepid, Houston. Computer's yours.
Thank you.

Clipper, Houston.

Go ahead.

Roger, Dick. Battery Alfa's in real good shape.
It's on