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INTRODUCTION
This is the tramnscription of the Technical Air-to-Ground Voice Trans-
mission {(GOSS NET 1) from the Apollo 11 mission.

Communicators in the fext may be identified according to the follow-
ing list.

Spacecraft:
CDR Commander Neil A. Armstrong
CMP Command module pilot Michael Co'lins
IMP Lunar module pilot Edwin E. A'drin, Jr.
SC Unidentifiable crewmember
MS Multiple (simultaneous) speakers
LcC Launch Control Center

Mission Controcl Center:
cC Zapsule Communicator (CAP COMM)

F light Director

Remote Sites:

CT (ommunications Technician (COMM TECH)

Recovery Forces:
HORNET U3S Hornet
R Recovery helicopter
AB Air Boss

A series of three dots (...} is used to designate those port:ons of
the communications that could not be transcribed because of garbling. One
dash (-) is used to indicate a speaker's pause or a self-interruption and
subsequent completion of a thought. Two dashes (- -) are used to indicate
an interruption by another speaker or a point at which a recording was
terminated abruptly.
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MILA (REV 1)

00 00 00 Ok CDR Roger. Clock.

00 00 00 13 CDR Roger. We got a roll program.

00 CO0 00 15 cC Roger. Roll. _

00 00 00 3L o Roll's complete and the pitch is programed.

00 00 00 uk CDR One Bravo.

00 00 01 02 CccC Apcllo 11, Houston. You're good at 1 minute.

00 00 0l 06 CDR Roger.

00 00 01 5k ccC Stand by for mode 1 Charlie._

00 00 01 57 cc MARK.

00 00 01 58 cc Mode 1 Charilie.

00 00 01 59 CDhR One Charlie.

00 0C 02 03 cC Apollo 11, this is Houston. You are GO for
staging.

00 00 02 17 CDL Inboard cut~off.

00 00 02 19 ce We confirm inboard cut-off.

00 CO 02 Lk CDE Staging. . _

00 00 02 L6 CDE And tgnttion. ..

00 Q0 02 55 cC ll,:Houatoﬁ, Thrus#-islGo; all engines, You're
locking good. o o .

00 00 02 59 CDER Roger . fqé'fe logd-and clear, Houston.

00 00 03 13 CDR We've got skift SEP." "

00 00 03 15 cC Roger. W; confifm; Skirf SEP:‘

00 00 03 17 CDR Tower's gone.

00 00 03 19 cc Roger. Tawer._

00 00 03 28 CDR Houston, be advised the visual is GO today.

00 00 03 32 cc This is Houston. Roger. Out.
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00 00 03 36 CDR Yes. They finally gave me a window to loock out.
00 00 03 44 cc 11, Houston. Your guidance has converged; you're
looking gocod.
00 00 03 52 CCR Roger.
00 00 Ok 01 cc 11, Houston. You are GO at L4 minutes.
00 CcO OkL oL CDR Roger.
00 0C 05 03 cc 11, Houston. You are GO at 5 minutes.
00 OC 05 06 CDR Roger. It'll - Apollo 11, Go,.
0C 00 05 21 cc Stand by the S-IVB to COI capability.
00 00 G5 25 Chr Okay.
00 00 05 27 cc MARK.
00 00 05 28 cc S-IVB to COI capability.
00 00 05 30 CDhx Roger.
Q0 00 05 35 DR You sure sound clear down there, Bruce. Sounds

like you're sitting in your living room.

DO 00 05 39 cC Oh, thank you. You 2ll are coming th-ough
beautifully, too.

00 00 06 00 CD:t We're doing € minutes, Starting the gimbal motors.

0C 00 06 03 ce Reger, 11, You're GO from the ground at 6 min-
utes,

00 00 06 20 cC Apollo 11, this is Houston. Level sense arm at
8 plus 17; outboard sut-off at 9 plus 11.

00 00 07 01 CDE Apclle 11's GO at T minutes,

00 00 07 Ok cc 11, this is Houston. Roger. You're (0 from

the ground at T minutes. Level senge arm at
8 plus 17; outbeard cut-off at 9 plus 11.

00 00 07 09 CDE Roger.
00 00 QT 42 CDR Inboard cut-off.
00 00 OT 45 cC Roger. We confirmed,

00 00 Q8 19 cc Apollo 11, Houston., You are GO at 8 minutes.
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00 00 08 22 CDR AGS Jjust got the mixture ratio shift.

00 00 08 24 cc Roger. We got PU shift down here, too.

00 00 08 34 CDR Well, it looks like a nice day for it. These
thunderstorms down range is about all.

GRAND BAHAMA ISLANDS (REV 1)

00 00 08 52 ccC 11, this is Houston. You are GO for staging.
Cver,

0G 00 08 56 CDR Understand, GO for staging. And - -

00 0C 08 57 ce Stand by for mode IV capability.

00 00 08 59 CDi: Ckay. Mode IV.

00 00 09 00 cc MARK.

00 GO 09 01 C Mode IV capability.

00 00 09 15 CD3, Staging -

00 00 09 16 CD? - And ignition.

00 00 09 19 cC Ignition confirmed; thrust is GO, 11.

00 00 10 01 ccC Apollo 11, this is Houston. At 10 minutes, you
are GO,

00 00 10 06 CDF Roger. 11l's GO.

00 00 10 2k cc Apollo ll,‘this ié Houstoﬁ. Predicted cut-off
at 11 plus L2. Over. .

00 00 10 29 CDR 11 42, Roger.

00 Q0 11 =13 CC Apello 11, this is Houston. You are GO at 11.

00 00 11 08 CDR Good deal.,

0C 00 11 L2 CDR Shutdown.

00 00 11 Ls CMP SECO. We are showing 101.4 by 103.6.

00 00 11 51 cc Roger. ©Shutdown. We copy 101.4 by 103.6,

00 00 12 05 cC Apcllo 11, this is Houston. You are corfirmed

GO for orbit.
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00 00 12 12 CIR Roger.
00 00 12 24 ce Apollo 11, this is Houston. The booster is safe.
00 00 12 29 CLR Roger.
VANGUARD (REV 1)
00 00 13 27 CcC Apecllo ll, this is Houston. The booster has been

configured for orbital coast. Both spacecraft
are looking good. Over.

00 00 135 35 CIR Roger.

00 00 1L 33 ole Apollo 11, this is Houston. Vanguard LOS
at 1% 35; A0S Canaries at 16 3C. Ove-.

00 CO 14 L3 CDR Okay. Thank you.

CANARY (REV 1)

00 00 17 38 CT ... Houston COMM TECH. Canary COMM TECH.

00 00 18 18 cc Apollo 11, this is Houston through Caiary. Over.

Q0 00 18 23 cL Roger. Readlng you loud and c¢lear. Our inser-
tion checklist is ccmplete, and we ha'e no
abnormalities,

00 00 18 30 cc Roger. And I'd like to paes up your lelta
azimuth correction at this time 1f you're ready
to copy.

00 00 18 36 CDi Stand by,

00 00 18 Lo CDF Roger. Go ahead Rvady to copy.

00 00 18 k2 cC Okay . Delta azimuth correction is plus 0. 22

that is plus 0.22, and we do recommend the P52
allgnment. Over.

00 00 18 S5k CDR Okay. We'll go ahead with the P52 and detecting

angle plus 0.22. , o s
00 00 19 01 cC Roger. And yowr LOS time at Canary is 23 37..7
Over. ’

00 00 19 99 CDR 23 37.
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00 00 19 11 ol¢ Houston. Roger. Out.
00 00 22 41 cc Apollo 11, this is Houston. One minute to LOS
Canary; AOS at Tananarive 37 O4 in VHF Simplex
Alfa. Over.
00 00 23 08 CC Apollo 11, this is Houston. Coming up on LOS

Canary; AOS Tananarive at 37 Ok, Simplex Alfa.
Houston. Out.

00 00 23 23 CI'R Apollo. Roger.
TANANARIVE (REV 1)

00 00 38 37 cc Apollec 11, this is Houston through Tananarive.
Over.

00 00 38 50 cC Apollo 11, Apollo 11, this is Houstor through
Tananarive. Over.

00 00 39 Ok cok Houston, Apollo 11. Read you on VHF 1 Simplex.
How do you read? Over.

00 00 39 10 CcC Reger, 11, This is Houston. We're reading you
loud and fairly clearly. For your iniormation,
Canary radar shows you in a 103.0 by 103.0 orbit.
Over.

00 00 3§ 25 CDE Beautiful.

00 00 39 27 cC Roger., We concur.

00 CO 39 31 CDR .v» We're just coming into the terminator here.

00 00 41 4k ce Apollo 11, this is Jicuston. One minute to LOS
Tangnarive; AQOS Carnarvon is et 52 15, OQver.

00 00 41 5k CDR All elone., Roger.

00 00 43 13 CT TAN LOS.
CARNARVON (REV 1)

00 00 53 03 CC Apollo 11, this is Houston through Carnarvon.

Over,

00 00 53 08 LMP Houston, Apollo 11. Loud and clear. Over.
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00 00 53 11 CcC Roger, 11. We're reading you the same. Both
the booster and the spacecraft are loocking good
to us. Over.

00 00 53 26 LMP Houston, Apollo 1l. Would you like to copy the
alignment results?

Q0 00 53 31 cC That's affirmative.

00 00 53 35 M Ckay. NOUN T71l: we used 30 and 37, four balls 1;

NOUN 93: plus 00016, plus 00033, plus 00152;
GET 00 48 15; check star 3L4. Over.

00 00 54 02 CC Roger. Say again check star.

00 00 5k 06 LM Check star 3h.

00 0C 5% 09 cc Roger. We copy. Anid the angles look good,

00 00 5hL 13 CM» And tell Glenn Parker down at the Cape that he
lucked out.

CO 00 54 17 cc Understand. Tell Gl=nn Parker he lucled out.

00 00 54 22 CMI” Yes. He lucked ocut. He doesn't owe me a cup
of coffee,

00 00 5k 26 cC This is Houston. Rozer. We'll pass it on,

00 0O 57 27 cc Apollo ll; this 1s Houston. One minu-e to LOS
Carnarvon; AOSVat Honeysuckle 59 33, Over,

GO 00 57 37 Chi. Apollio 11. Roger.

0C 00 5T Lo cC Roger.  And we request you turn up S-tand volume

for the Honeysuckle wpass.

HONEYSUCKLE (REV 1)

00 01 02 48 cc Apollo 11, Apollo 11, this is Houston on S-band.
- Radio check., . Over,
00 01 02 55 CDF Roger, Houstoﬁ. Apollo 11 reads you loud and
clear. T
00 01 02 58 cc This ie Houston. Roger. Reading you the same.
Qut,
00 01 0L 24 cC Apolle 11, this is Houstoen. A little over

1l minute to LOS at Homneysuckle, You'll bhe AQS
at Goldstone at 1 29 02; LOS at Goldstane 1 33 55.
Over.
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Roger, Bruce. Thank you. We expect TV. We've
got it all hooked up. We have not yet turned it
on. We're ready to do that now.
Roger. We copy. We'll be configured and waiting
for whatever you want to send down.

GUAYMAS (REV 1)
Apolio 11, this is Houston through Guaymas.
Over.

Roger, Houston. Reading you loud and clear.

Roger. Reading you :he same. Coming up on
A0S Goldstone.

Roger.
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NOTE

Subseqguert to TLI, there is continucus acquisition

among Golistone (GDS), Madrid (MAD), and Honeysuckie

(HBK).
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GUAYMAS {REV 1)

Cecil B. deAldrin is standing by for irst uc=—j
tions.

Apollo 11, this is Houston. We are notu
receiving your FM downlink yet. We are
standing by.

Apollo 11, this is Houston. We are receiving
your FM downlink now. We are standing by for
TV modulations on the signal.

Apollo 11, Apollo 11, this is Houston. Radio
check. Over.

GOLDSTONE (REV 1)

Roger. Loud and clear. We think we are trans-
mitting to you.

Okay. We are not receiving it yet, 11, although

we have confirmed presence of your M downlink
carrier.

Which switches do you want us to confirm?

Stand by.

TEXAS (REV 1)

Apollo 11, this is Houston. You were just on
the fringes of coverage from Goldstone. We
have just had LOS at Goldstcone, and we'd like
to push on and get the PAD messages read up
to you here shortly.

Roger. We are ready to copy.

Apollo 11, this is Houston. I am ready with
your TLI-plus-90-minute abort PAD.

Apollo 11, this is Houston. I am ready with
your TLI-plus-90-minute abort PAD.
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00 01 35 00 CDR Roger. Apollo 11 is ready to copy TLI plus 90.
00 01 35 03 CMP Go.
00 01 35 05 cC Roger. TLI plus 90, SPS G&N: 63481, minus 153,

plus 132; GETI 004 10 25 38; NOUN 81, minus OL761,
plus 00001, plus 53361; roll 180 193 000; HA is
NA; plus 00203 53573 633 53349, sextant star 33
1578 122. 'The boresight star is not available.
Latitude minus 0252, minus 02580 11887 34345 016
03 50. GDC align Vega and Deneb. Roll 071 291
341, No ullage, undocked. I have your P37 for
TLI plus 5 hours. Over.

00 01 37 08 CMP Go ahead, TLI plus 5.

00 01 37 11 ceC Roger. P37 format, TLI plus 5: OOTuh 6485,
minus 165, 02506. Read back. Over.

00 01 37 31 CMP Roger. TLI plus 90, SPS G&N: 63481, minus
153, plus 132, OOk 10 25 38, minus OL761, plus
00001, plus 53361, 180 193 000, not applicable,
plus 00203 53573 633 53349, 33 1578 122, not
available, minus 0252, minus 02580 11887 34345
016 03 50. Vege and Deneb, 071 291 3k1. No
ullage, undocked. P37, TLI plus 5: O0OThlk 6485,
minus 165 02506. Over.

00 01 39 0L cc Apollo 11, this is Houston. Readback correct.
For your information, Goldstone reports receiv-
ing approximately 1 minute of FM downlink car-
rier, We were getting ready to request you
confirm on the S~band AUX switches, the S-band
AUX tape switch to OFF and the S-band AUX TV
switch to TV. Over.

00 01 39 29 CDR I confirm that that is the configuraticn we're
in.

00 01 39 33 cc Roger. Let us do a little more detective work
here and we'll see if we can come up with some-
thing.

00 01 39 38 CDR Okay.

00 01 39 54 CDR Houston, Apollo 11 is ready to go shead with

the - extend the docking probe, and ready to
go with the RCS hot fire when you're ready to
monitor. Over.

00 01 L0 06 cc Roger. Go shesd with the probe, now.
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Roger.

Okay. We're ready to - for the hot fire
check when you're ready.

Roger. We're ready 11. Go ahead.
Roger. Here's the pitch.

Apollo 11, this is Houston. We are seeing
the pitch hot firing and it looks good.

Roger. Be advised that we are unable to hear
them,

Roger. We copy.
Have you seen ell three axes fire?

We've seen pitch and yaw; we've not seen roll
to date,

Okay. 1I'il put in a couple more rolls.

Okay. We've got the roll impulses, and you're
locking good here.

Roger. Houston, Apollo 11. We're standing by
for a GO for sequence logic ON.

Apollo 11, this is Houston. Go ahead and we'll
watch you on TM.

Okay. Sequence logic, two of them. Sequence
logic 1 and 2 eeming up and ON.

% e

JRAND BAHAMA ISLMWS (REV 2)

cew LM

T x
Apollo 11, jtd’iis Houston. You are GO for
PYRO ARM. ~

r
Roger. Thank you.

Apollo 11, this is Houston. If you will give us
POO in ACCEPT, we have a state vector update

for you.

Roger.

You have POO in ACCEPT.
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00 01 Lk 19 cC Roger. It will probably be another 10 or
15 seconds. We're going to go up through the
Vanguard. When you are ready to copy, I have

your TLI PAD.
00 01 Lk 26 CMP Roger. Ready to copy TLI PAD,
00 01 kh 30 ce Roger. TLI: 23514 179 071 001, burn time

547 104356 35575. Roll for SEP 357 107 0k,
301 287 319. TLI 10-ninute abort pite, 223.
Read back. Over.

VANGUARD (REV 2)

00 01 45 23 CMP Roger. TLI PAD: 23514 176 OT71 001 Sh7 104356
35575 357 107 Okl 301 287 319. TLI 10-minute
abert pitch, 223. OQvar,

00 01 46 03 ce Apollo 11, this is Hoiston. Roger. Would you
read back DELTA—VC Prime again? You were cut

out by some noise.

00 01 46 0g CMP Okay. Roger. I'm picking up the sque:zl here,
also. DELTA-V, 104355,  Over,

00 01 L6 25 cc Apollo 11, this is Hcouston. Readback correct.
Out.

00 01 LT c6 cc Apollo 11, this is Houston. We've completed

the uplink; the computer is yours. You can
g0 back to BLOCK. Would you verify thet you
have extended the probe? Over.

00 01 47 164 CDR Roger. That's verified; the probe is e ttended.

00 01 47 19 ce Roger. About 2 minutes to L0OS on this . tateside
pass. AOS Canaries at 1 50 13. Over.

00 01 b7 28 CDR Roger. 1 50.

CANARY (REV 2)

00 01 50 k2 cc Apollo 11, this is Houston. Over.

00 01 50 4% CDR Roger, Houston, Apollo 11. Loud and clear.
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00 01 50 49 CcC Okay. On your service module RCS quad Bravo
package temperature, we're showing it running
a little low. Looks like about 20 degrees low ~
lower than the rest of the quads. Would you
confirm that your RCS heater switch for quad
Bravo is in PRIMARY? Over.

00 01 51 Q9 CDR You're correct. It was not in PRIMARY. It was

off. It's on now. Thank you.
00 01 51 16 ce Roger. Thank you.
00 01 53 50 cC Apollo 11, this is Houston. Over.
00 01 53 5k CMP Houston, Apcllo 11. Go ahead.
00 01 53 36 cC Roger. We've checked over the spacecraft

and the launch vehiecle guidance. They're both
locking to be in good shape. We estimzte you
have better than a 99-percent probability of
a guldance cut-off on the launch vehic'e, so
things are apparently holding in very well.
ror your information, MILA received approxi-
mately 1 minute of a usable TV picture, so
apparently the system is working. And you're
a little over a minute from LOS at Cancry;
AOS Tananarive is 2 hours 9 minutes and 18
seconds, Over,

00 01 Sk 34 CMP Roger. We like those 99 numbers. Tharx you.
00 01 5L 38 ce Roger. Out.

TANANARIVE (REV 2)-

I P

0C 02 09 17 cC Apolo 11, whis is Houston through Tananarive.

How do}you.reed?

00 02 09 L5 CC \' Apalié‘ll, thﬁ!‘ia ﬁouston.standing by through
Temanarive,

00 02 10 03 CcT Taﬁanarivé;“ﬁoustqn coMM fECH'NET‘l.

00 02 10 12 CT Tangnurive; ﬁoustdn coMM TECH NET 1.

00 02 10 23 CT ' Goddard voice;nﬁouston <OMM TECH NET 1.

00 02 10 27 MSFN Goddard volce, reading you loud and clear.
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00 02 10 29 CT Roger. We cannot raise Tananarive.

00 02 10 31 CT Houston COMM TECH, Tananarive.

00 02 10 3k CT Roger, Tananarive. Are you receiving CAP COMM's
voicg, and are you uplinking it?

00 02 10 39 CT Negative.

00 02 10 41 CT Roger. Monitcr again and T'11 tell CAP COMM
to make one more transmission.

00 02 10 51 CT Roger.

00 02 10 56 cc Apollo 11, Apollo 11, this is Houston standing
by through Tananarive. Over.

00 02 11 oL CDR Houston, Apollo 11 .

00 02 11 06 cC Roger. Reading you loud and clear.

0C 02 12 35 CDE Houston, Apnllo 11. We have the PYRC's armed.

00 02 12 39 cC This is Houston. Roger. Qut.

00 02 15 23 cc Apollo ll,rfhis is Houston. One minute to LOS

Tananarive; A0S at Carnarvon 02 25 30.

00 02 15 35 CIR Reger.

CARNARVOX (REV 2)

»

00 02 25 uh cC Apelle 11, this is Houston through Carrarvon.
Radio cheek, Over,

00 02 25 L9 CDR Roger,. Heuston through Carnarvon Apollo 11.
Loud and clcar. :

00 02 25 53 cc Roger . You re coming in very loud end very
clntr; here. Out.

00 02 26 38 cc Apollo 11. this is Housten. You are GO for TLI.
Over.r‘

00 Q2 26 L5 CMP Apollo 11. Thank you.

00 02 26 L8 cc Roger. Out.

00 02 30 11 ccC Apollo 11, this is Houston. Over.

00 02 30 16 CDR Houston, 11.



(GOSS NET 1)

00 02 30 18 cC
00 02 30 k42 CDR
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00 02 37 72 cc
00 02 37 38 CDR
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Roger. We'll be coming within range of the
ARIA aircraft coverage, here, in about 1 minute.
They're going to try uplinking both on S-band
and on VHF this time. So if you turn your -
make sure your S-band volume is turned up, we'd
appreciate it. And we believe that we'll have
continuous coverage from now on through the TLI
burn. Over.

Very gocd.
ARTIA (REV 2)
Apollo 11, Apollo 11, this is Houston through

ARTA 4. Radio check. Over.

Houston, we read ycu strength 4 and a ‘ittle
scratchy.

Roger. We're reading you strength 5, readability
about 3. Should be quite adequate.

Apollo 11, Apollo 11, this is Houston. We're
reading you readability about 3, strength 5.
Sounds pretty good. Over.

Roger. We've got a little static in tie back-
ground now.

Apollo 11, thils is Houston through ARI; 3.
Radlo check. Over.

Roger. Houston, Apollo 11, You are much clearcr
and adequately loud. Over.

Roger, 1l. You are coming in five-by-five here.
Beautiful signal. '

This is a lot better‘than that static we had
previcusly. .

Okay .
And we got the time base fix indicatlion on time.
This is Houston. Roger. Out,

Apollo 11, this is Houston. We just got telemetry
back down on your booster, and it is lcoking geood.



(GOSS NET 1) Tape 2/8

Page 16
00 02 40 30 CDL Roger. Everything looks good here.
on 02 Lo 3k (ole Houston, Roger. Out.
00 02 h3 18 cc Apollo 11, this is Houston. $Slightly less than
1 minute to ignition, and everthing is GO.
00 02 L3 25 cMp Roger,
00 02 Uk 19 CME Ignition.
00 02 Li o7 CC We confirm ignition, and the thrust is GO.
00 02 45 14 cc Apollo ll; this is Houston at 1 minute. Tra-

Jectory and guidance look good, and tre stage
is good. Over.

00 02 Ls 23 Cot Apollo 11. Roger.

00 Q2 U6 26 cc Apollo 11, this is Houston. Thrust is good.
Everything's still laoking good.

00 02 L6 32 CDF Roger.

0G 02 LT sh cC Apcllo 11, this is Houston. Around 3-1/2 min-

utes. You're still looking good. Your pre-
dicted cut-off is right on the nominal.

C0 G2 48 oL CDR Roger. Apollo 11 is GO.

00 02 khg 18 cc Apolle 11, this is Houston. You are GO at
5 minutes.

00 02 kg 22 CDR Roger. We're GO.

00 02 50 36 cc Apollo 11, this is Houston. We show c .t-off
and we copy the numbers in NOUN 62.

00 02 50 L cc Apollo 11, Houston, Do you read?

00 02 51 8 cc Apolleo 11, this is Houston. Do you rezd?
Over. ‘ o

00 02 51 21 IMP Roger, Houston. Apcllc 1ll. We're reading a
VI of 35579 and the EMS was plus 3.3. Jver.

00 02 51 31 cC Roger. Plus 3.3 on the EMS. And we copy the
VIO ! !

00 02 53 03 CDR Hey, Houston, Apeollo 11. That Saturn gave us

a magnificent ride.

00 02 53 09 cC Roger, 11. We'll pass that on. And, it
certainly looks like you are well on your way
now.
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G 42 53 320 CDR We have no complaints with any of the three
stages on that ride. It was beautiful.

00 02 53 38 cc Roger. We copy. DNo transients at staging of
any significance. Over.

00 02 53 Lk CDR That's right. It was all - all a good ride.

00 02 53 Lt cc Houston. Roger. Out.

00 02 sh 09 cC Apollo 11, this is Houston. For your infor-
mation, we expect the maneuver to separation
attitude to begin at 3 plus 05 plus 03, and
to be completed at plus 09 plus 20. Separa-
tion at 3 plus 15 plus 00.

00 02 5k 33 CDR Roger. Time to begin maneuver is 3 05 03,
complete 3 09 20. Separation 3 plus 15 00.

00 02 54 46 cC Roger. That separation should be 3 plus 15 03.
My error in reading up.

00 02 54 55 CDK: Reger.

00 02 55 18 cC Apollo 11, this is Houston. All the tooster
functions are proceeding normally. The sequenc-
ing is in good shape, and it doesn't look like
they are having any problems at all. Over.

00 ¢2 55 28 CDF Roger.

END OF TAPE
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05 28 cC Apollo 11, this is Houston. Our preliminary
data indicates a good cut-off on the S-IVB.
We'll have some more trajectory data for you
in about half an hour. Over.

09 01 cC Apollo 11, Apollo 11, this is Houston. Over.

09 16 cc Apcllo 11, Apollo 11, this is Houston. Over.

09 31 CDR Hello, Houston. Hello, Houston. This is
Apollo 11. I'm reading you loud and clear. Go
ghead. Over.

09 37 CC Roger, 11, This is Houston. We had to shift
stations. We weren't reading you through Gold-
stone. We show PYRO bus A armed and TYRO bus B
not armed at the present time. Over.

09 50 CDr That's affirmative, Houston., That's affirmative.

09 sk cc Roger.

14 08 cC Apollo 11, this is Houston. You're GO for
separation. Our systems recommendation is arm
both PYRO buses. Over,

1k 19 CDR Okay. PYRO B coming armed. My intent is to use
bottle primary 1, as per the checklist; there-
fore, I just turned A on.

14 26 ce Roger. We concur with the logic.

16 59 CDR Houston, we're about to SEP.

17 02 cC This is Houston. We copy.

17 09 CDR SEP 1s complete.

17 12 cC Roger.

17 32 CLCR ... and primary and secondary propellant B went
... SEP,

17 ko cc That was secondary propellant on quad Bravo?

17 45 CDR Quad Bravo, yes. Botl the primary and secondary

17 52 cc Roger. We copy.
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00 03 22 07 cC Apollo 11, this is Houston. Radio check. Over.
00 03 23 56 CC Apcllo 11, Apollo 11, this is Houston broadcast-—

ing in the blind. Request OMNI Bravo if you read
us. Request OMNI Bravo. Out.

00 03 24 13 ccC Apollo 11, this is Houston. How do you read?

00 03 25 kg cc Apolio 11, this is Houston. How do you read?
Over.

00 03 26 L7 cc Apollo 11, Apollo 11, this is Houston. Do you
read? Over.

00 03 27 5k cc Apollo 11, this is Houston. Radio check. Over.

00 03 28 11 CcC Apollo 11, Apollo 11, this is Houston. Radio
check. Over.

0G 03 29 20 cr Apollo 11, this is Houstorn. Radio check. Over.

00 03 26 24 CDr Roger. ...

00 03 29 26 CC Roger. We're copying you about five-ty-two, very

weak. Can you give ns a status report, please?

00 03 29 35 CDE Roger. We are docked. We do have acqguisition
with the high gain at this time, I think.

00 02 29 L4 cc Understand you are using the high gain. Over.

00 03 29 48 CDR That's affirmative.

00 03 29 19 MP That's affirmative.

00 03 29 1 cc Roger. T read you very loud and clear, Buzz.
Mike is pretty wesk.

00 03 30 (0 IMp Roger. We've got the high gain locked on, now,
I believe; AUTO tracking now.

00 03 30 G5 cC Okay. You're coming in loud and clear, but Mike
is Just barely readable.

00 03 30 12 CMp That was Neil. How are you reading Mike?

00 03 30 1% CC Loud and clear now, Mike, and we understand that

you are docked.
00 03 30 19 CMP That's affirmative.

00 03 30 24 CDR Houston, CDR., How do you read ...?%
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11, CDR, loud and clear, Neil.
QOkay.

11, this is Houston. Over.
Houston, Apollo 11. Go ahead.

Roger., When you commanted on that qual Bravo
problem at separation, you were a litt .e weak.
Could you go through what you did afte:r you
noticed the talkbacks barber pole agair, please?

We copied the - the primary and secondary pro-
pellant talkbacks on SM RCS guad Bravo 1 to
barber pole on separation.

Roger. Roger. That iz affirmative, anrd we
moved that switch to the OPEN position, and they
went back to gray. Over.

Roger.

Apcllo 11, this is Houston. Over.

Roger, Houston. Apollo 11. Go ahead.

Roger. Could you give us comments on how the
transposition and docking went? Over.

T thought it went pretty well, Houston, although
I expect I used more gas than I've beern using in
the simulator. The turnaround maneuve: - 1 went
PITCH ACCEL COMMAND ard started to pitch up, and

then when I put MANUAL ATTITUDE PITCH tack to

FEATE COMMAND for some reason it - it stopped its
pitch rate, and I had to go back to ACCIL COMMAND
and hit what I thought was an extra PROIEED on
the DSKY. During the course of that, w: drifted
slightly further away from the S-IVE than I
expected. I expected to be out about 64 feet.
My guess would be T was around 100 or so; and
therefore, I expect I used a bit more coming
back in. But, except for using a littls more
gas - And I'd be interested in your numbders on
that - everything went nominally.

This is Houston. Roger. We copy.
Houston, Apcllo 11. Over.

Go shesad, 11.
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Roger. We're working on the pressurization of
the IM now, and working off the decal with
CSM-IM pressure equalization. And we're down
to step 13, where we're waiting for the cabin
pressure to be 5, or it should be roughly 5,
before we turn the REPRESS package O2 valve to

FILL. Instead of 5, we're running abcut L.k.
Over.

Roger. Stand »y a second.

And Houston, Apollo 11. We did put the REPRESS
package O2 valve to FILL momentarily there at

step 13, and we have filled the bottles back up
partially. What's the pressure reading in there,
Neil?

We have about 450 psi now in the three l-pound
bottles.

Roger. &Stand by a second, please.

Roger. ©Standing by. The REPRESE packige valve
is now in the OFF position. What's the cabin
pressure now, Buzz? Cabin pressure is now 4.5.

Houston, Apolle 11. We think these readings are
within normal tolerances. We just wanted to get
your concurrence before we press down any fTurther
with these decals,

Okay, Captain.
Houston, Apollo 11. Iow do you read?
Apollo 11, this is Houston. Go ahead.

Roger. IM looks tc be in pretty fine shape from
about all we can see from here.

Okay. In reference tc your question or this
step 13 on the decal, I understand that you have
used up the contents of the REPRESS 0., package

s

and at that time, instead of being up t> 5 psi,
you were reading 4.4. Is that correct?

Okay. 4.4, Yes sir.

Okay. And you want to know if you can go ashead
and use additional oxygen to bring the command
module up to 5.0 and continue the equalization?
Over.
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oo 03 b9 p0 CMP Yes. We think it's within normal tolerances,
Bruce. We Just wantced to pet your concurrence
before we press on with this procodure.,

00 03 L9 33 cc Roger, Apollo 11. Go ahead.
00 03 L9 37 CcMpP Okay. We're pressing on with the procedure.
00 03 L9 Lo CC And 11, Houston. We have a reguest for you.

On the service module secondary propellant fuel
pressurization valve: As a precautionary measure,
we'd like you to momentarily cycle the four
switches to the CLOSE position and then release.
As you know, we have no TM or talkback on these
valve positions, and it's conceivable that one
cof them might alsc heve been moved into a dif-
ferent position by the shock of separ:tion.

Over.
00 03 5C 11 oM Ckay. Good idea. That's being dene.
0C 03 50 1k CcC Houston. Roger. OQut.
0C 03 50 29 CC Apollo ll; Houston. We're doing a nonpropulsive

vent on the booster at the present time. You
may see some sort of a cloud coming out of it.
When you're ready, I have your evacive maneuver

PAD,
00 03 SO Ly CDF Roéer, And it's coming out.
00 03 5¢ 48 e Roger. .Out; |
Q0 03 30 30 CDR It's a haze. It's going by toward our minus-X

direction, and seversl emall particles are - oo
moving along with it. The actual velo:ity is '
falrly high - at lesst it appears to bs ‘high.
And wé've got an 0 bigh - it's a iittle high

right. now.. § ., s
GO 03 51 L3 ce Houston; Roger. -Out:
00 03 53 )5 CDR And, Houston, you might be interested +hat dut . T

my left-hand window right now, I can olserve the'
entire continent of North America, Alaska, and
over the Pole, down to the Yucatan Peninsula,
Cuba, northern part of South America, and then

I run cut of window.

00 03 53 27 cc Roger. We copy. - : - )

00 03 57 12 P Houston, Apollo 11. All 12 latches arc locked.
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Roger. 11, this is Houston. Understand
12 latches locked.

11, Houston. Whenever you're possessed of a

free moment there, we've got this evasive maneu-
ver PAD.

Okay.
Go ahead, Houston. Apollo 11 is ready to cCopy .

Apollo 11, this is Houston. Evasive raneuver
SPS G&N: 63481, plus 095, minus 020; GETT

00h4 40 0100, plus 00051, plus all balls,

plus 00190; roll is your option, pitech 213 357
NOUN 44 is mA, DELTA-V,, is 00197 003 0J152.

The rest of the PAD is NA. No ullage. LM welight
33 290. Resad back. Over.

Apcllo 11, this is Houston. Standing by for your
readback, Over.

11, Houston. Do you read? Over.
Apollo 11, this is Houston. Do you read? Over.

A1l of a sudden there, we heard a 1itt!le click,
and the signal strength began to start dropping
off. Your transmissions were cut of?f very
abruptly. How do you read now?

Roger. Loud end clear. We had a hsndover to
Madrid about the time I was - I guess 1alfway
through the PAD. If you could give me the last
value you read, I'll pick up there. O rer.

Ckay. Stert with DELTA—VZ. Over,

Roger. DELTA—VZ is plus 00190, roll ycuar option,
piteh 213 357, and NOUN 4k is NA. DELTA—VT

00197 003 00152. The rest of the PAD is NA, and
no ullage. ‘1M weight 33 290, Read bacx. Over.

Roger, Houston. Evasive maneuver SPS G&N:

63481, plus 095, minus 020 00k 40 0100,

plus 00051, plus all z=ros, plus 00190, roll crew
option, 213 357, NA, 00197 003 00152, nc¢ ullage,
IM welght 33 290. Over. '

11, this is Houston. Readback correct. Out.
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00 Ok 13 33 CDR Houston, Apollo 11.

00 0oLk 13 36 cc Go shead, 11.

00 04 13 37 CDR We'd like to arm our logié switches.

00 Ok 13 42 cc Go shead with the logic.

00 Ok 13 45 CDR Okay. Mark logic 1 and 2 armed.

00 Ok 13 59 cC Roger. We show the logic arm, and you're GO
for PYRO arm. :

00 Ob 16 38 CDF Houston, we're ready for LM ejection.

00 Ok4 16 L5 ce Roger. You're GO for IM ejection.

00 04 16 48 CIR Thank you.

00 ok 17 13 CDER Houston, we =re SEP. We have a CRYC PEESS light.

00 Ok 17 18 ce Roger. Copy. CRYC IRESS light.

CO 04 17 46 cc Roger, 11. We recomrend you turn the C, fans
on manually and ensure that the 02 hea:ers are
in the AUTOMATIC position.

00 Qb 17 57 CDR Roger. 02 heaters are ON, and we're going to
cyele the 02 fans now, -

00 Qu 18 02 cC Roger. 0, heaters to AUTQ, or you can watch

~ them in the ON position, agd 02 fans manual ON,

00 O 28 16 ce Apollo 11, this 1§ Houston. Over,

00 Oh 28 21 CcMP Houston, Apollo 11.

00 Ok 28 23 CC Roger. ﬁIn‘refefence to your question ¢n RCS

usage: it looks like you are about 18, meybe’
20 pounds below nominal at the present time.
N6 problem at all. 'Over.

00 Ok 28 35 CMP Right.

00 04 28 L5 CMP I wanted to be 18 or 20 pounds above ncminal,
babe.

00 04 28 Lo cC Sorry about that.

END OF TAFE
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37 40 cc 11, Houston. Your systems are lookirg good.
We're standing by for the burn.
Lo y2 CMP Houston, Apollo 11. Could you confirm that
pitch gimbal motor number 1 turned off? We
Just shut all four off, and we got a question-
able indication on the ECS on pitch 1.
41 01 ofe Roger. Stand by a second.
41 22 CNMP Houston, did you copy our residuals?
b1 2b o Apollo 11, this is Kouston. Stand by, please.
41 33 CyP Go ahead, Houston. Did you copy our residuals?
41 37 ce Roger. We got 00 and 0.2, it looks like.
b1 ke cvp We had 0.1 while ago. It's - just went to 0.2.
41 46 ce Okay .
L1 47 CIR That EMS DELTA-V counter is minus L.C.
41 51 e Minus 4.0. Roger. T
41 sk CIR And how about pitch gimbal 17 Can yoi1 confimm . &“?
that COFF? e
41 5T cc Can you stand by Just a second on that? At the |
present time we cannot confirm it OFF. We saw '
a current drop indicating that several gimbal Lo
motors had gone off. We'll be back with you AP
in Just a second on it. Over, ‘
Lo 10 CLR Oksy. If necéssery, we can recycle i, ]
L3 47 ce Apolle 11, this is Houston, If you'll go shead
and cycle pitch gimbal. . motor number 1 on and
then off and give us a Mark, and we'l: tell
you what we see. Over.
L3 54 CDR Okay, fine. It's coming beck on. Ready.
by 01 CDR MARK,
Lh ol CDP. And 1t's going beck off. Ready.
Ly 06 CDEk MARK.
Ly o7 CDE And that time we got an onboard indication,

Houston. Thank you a lot,
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Roger. We confirm that it is OFF.
Yes. We do likewise.

Houston, Apollo 11. We're starting our
maneuver to observe the S-IVB slingshot.

Roger, 11. We've got an updated attitude for
you on the siingshot observation.

Okay. Say the angles please.

Roger. Roll 002.5, pitch 289.3, yaw 357.5,
and there's also an update - minor ccrrection
to your attitude for the P52, Over,

Roger. I have roll 002.5, pitech 280.3, and
yvaw 357.5. Over.

Roger. id for your P52 and optics calibration,
it'11 be roll 346.5, pitch 345.0, ané yaw 007.8.
Over.

Roger. 346.5, 345.0, and 007.8. Thank you.
Houston. Roger. Out..

Apolle 11, this is louston. Over.

Roger. Go ahead, Houston. Apollo 1l.

Roger. We're going to go shead and eaable the
S~-IVB for the slingshot maneuver. Tre LOX dump
will start about 12 minutes from now, Over.

Okey, LOX dump sbout - I guess that'll make it
about 01, huh?

Right. I'll try to give you a little closer
updeate as we spproach 1t,

Alrighty.

And, 11, for you information, the magnitude of
midcourse correction number 1, if we burn,
looks like sbout 17 feet per second., We're
presently considering not burning it. This
would make midcourse correction 2 tomorrow
about 21,3. Over,

That sounds good to us.
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00 Ok 51 19 cc Roger. You're looking good down here.

on oh 52 19 CI'R Well, we didn't have much time, Houston,
to talk to you sbout our views out th- window
vhen we were preparing for LM ejection; but up
to that time, we had the entire northern part
of the lighted hemisphere visible including
North America, North Atlantic, and Europe and
Northern Africa. We could see that the weather
was good all - just about everywhere. There
was one cyclonic depression in Northern Canada,
in the Athabasks - probably east of fthabaska
area. Greenland was clear, and it appeared to
be we were seeing just the icecap in Ireenland.
All North Atlantic was pretty good; and Eurocpe
and Northern Africa seemed to be clea-. Most
of the United States was clear. There was a
low - locked like & front stretching from the
center of the country up across north of the
Great Lakes and into Hewfoundland.

00 0Oh 53 24 of8 Roger. We copy.

00 04 53 28 Cv2 I didn't know what 1 was looking at, but I sure
did like it.

00 0h 53 31 o] Okay. I guess the view must be prettr good
from up there. We show you Just rougily some-
vhere around 19 000 miles out now.

00 0b4 53 43 cM» I didn't have much outside my window.

00 0L 53 49 e We'll get you irto the PTC one of these davs,
and you teke turns looking.

00 o4 57 35 M- Houston, Apollo 11, We've completed ur ma-
neuver to- observe the slingshot attitude, but
we don't see snythiny - no Earth and ro S-IVB.

00 0k 57 48 cc Roger. Stand by. In GET I have a LOX dump
start time for you. It's supposed to start at
5 plus 03 plus 0T, and .stop at 5 plus 2L plus
55.. Ullage burn starts at 5 plus 37 plus 47,
stops at 5 plus 42 plus 27. Over.

00 04 58 26 CMP Roger. Thank you.
00 05 00 48 cC 11, Houston.

Q0 05 00 51 CDR Go ehead, Houston,
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Roger. We now recommend the following attitude:
roll 307.0, pitch 35k4.0, yaw 019.5, and the LOX
dump has already been enabled, so we can't hold
it off any longer.

That's okay. Go ahead. We'll maneuver around
to 307, 354, and 19 and a half. Thank you sir.

Roger.

11, Houston. It doesn't look to us like you'll
be able to make it around to this obs=rvaticn
attitude in 2 minutes. We recommend that you
save the fuel. Over.

Okay, Houston. You got to us just a little
late. Qur nmaneuver's already begun, 30 it's
going to cost us about the same smount cf fuel
to stop it, no matter where we step it, and we
may as well keep going.

Roger. Go ahead.

11, Houston. LOX dump initiated.

11, Houston. LOX dump has been terminated.
Over,

Roger.

Roger. Ve still den't have ...

Roger. Qut.

Apcllo 11, this is Houston. Over.

Go ahead,

Roger. If you'll give us ACCEFT and ctay in
P00, we'll set your trunnion pias to cero. And,
I have a plan for balancing your oxygen CRYO's,
Over.

You geot it.

Roger.

Houston, Apollo l1. We've got the - what
appears to be the S-IVB in sight - at - oh,

1'd estimate a couple of miles away. It's
at our number 5 window and the dump appears to
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be caming out of two radially opposite direc-
tions from the S-IVB,

00 05 13 51 ccC Roger. They're continuing with the nonpropul-
sion vent from the liquid oxygen tank. It
would be radially oprposite, then. And boosters
tell me it's the continuous vent system. They're
also dumping a small amount of fuel et this
time. We've got about 23-1/2 minutec or zo
until the APS burn. Over.

00 05 14 25 IMp Roger.

00 05 1k 46 ce 11, Houston. We have & recommended configuration
for your CRYO switches to even up the load te-
tween oxygen tanks 1 and 2. Over.

00 05 1k 55 sC -

0C 05 1k 59 Ccr Okgy. VYou're coming in very weakly inere.
We're recommending O2 tank 1 heater (FF,
02 tank 2 heater to AUTO, 02 tanks 1 and 2 fans
both OFF, H2 tank 1 heaters to AUTO, and H2
tank 1 heaters to AUTO, and H2 tank Z heaters
to GFF. Over.

0C 0% 15 33 Lvp Roger. We have that except the last one was
H2 fans te OFF. Is that affirmative?

00 05 15 L9 DR We have - The configuration we have pw is -
Hydrogen heaters: we got 1 AUTO, 2 C7F.
Oxygen heaters: 1 OFF, 2 AUTO. ‘And we have
8ll the fans OFF, '

00 05 16 02 cc This is Houston. Roger. We concur. Out,

00 05 16 13 cc 11, this is Houston. We've completed the
trunnicn zero blas setting. You can etrieve
the computer and go to BLOCK.

00 05 16 23 con Roger that. Thank you.

CO 05 19 21 CcC 11, this is Houston. With this maneuvering to
observe the slingshot, I guess we missed

copying your IM/CM DELTA~P reading. Over.

00 05 19 33 6013 Stand by. We'll give you a ...
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on 0, 19 35 ceC Roger.
00 05 19 L7 CMP Right now, reading 0.2, Bruce.
00 05 19 L9 cc Roger. 0.2.
00 05 20 00 CcC Okay, Mike. And could you verify tha% your
waste compartment vaslve is in VENT, tiere?
00 05 20 12 cmp Roger. Waste compartment valve has baen in
VENT for - oh, I guess, 45 minutes or so.
00 05 20 17 e Roger. We copy.
00 05 20 31 M2 If we're late in answering you, it's pecause

we're munching sandwiches.

00 05 20 36 cC Roger. I wish I could do the name here.

00 05 20 40 CM> No. Don't leave the consolel

00 05 20 L2 cC Don't worry. I won't.

00 05 20 47 CM> FLIGHT doesn't like it.

00 05 20 5L cM> How is FLIGHT today?

00 05 20 58 cC Oh, he's doing quite well.

00 05 23 41 CDr Houston, 11.

00 05 23 4k cc Go sheed, 11.

00 05 23 48 CDi Down in the cont;ol center you might vant to
Join us in wishing Dr. George Mueller a happy
birthday.

00 05 23 55 cc Roger. We are standing by for your birthday

greetings.

00 05 2b ¢35 CDF T think today is also the birthday of California,
and I believe they are 200 years old, and we
send them a happy birthday. And I th nk it's
Dr. Mueller's birthday, also, and T decn't think
he is that old.

00 05 24 25 cc Roger. We copy. I'm locking back in the view-
ing room right now. I don't see him back there.

00 05 24 33 CDR He may not be back from the Cape yet.
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Roger. I believe Dr. Mueller is on his way
back from the Cape. We will relay his
greetings for you.

Thank you.

11, this is Houston. Over.

Go ahead, Houston.

Roger. At your convenience, we would like to
get a waste-water dump to 5 percent remaining.
After completion of this one, the next waste-
water dump will be at about GET equal to

25 hours. Over.

Coming on right now.

Koger.

Houston, Apollo 11. Did you copy our torquing
angles?

Roger. Leave them on there probably = second,
please.

Will do.

11, this is Houston. We copy the angles, but
stand by before you go ghead and use them.
Over,

Standing by.

11, Houston. We reguest that you redc P52,
and if the angles come out the same megnitude,
go ahead and incorporate them. Over.

Ckay. We'll do that.

They look a little large right now.

Yes. Roll - roll locks a little large, espe-
cielly, there.

Roger.

.

We're showing a waste-water quantity of about
13 percent on ™ now, 11. Over.

Roger. It's off, now.
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00 05 37 45 Co Roger. We copy .
00 0, 39 32 Cvp Houston, Apcllo 11. Torquing angles essentially

the same, and we're going to go aheao and torque
them now.

0C 0% 39 bl Cq Roger. We concur.
00 035 39 43 e p Okay .
0C 05 41 35 C Apcllio 11, this is Houston. Could yeou give us

a - an AUTO optics check to a third s'ar or =
different star from the one you've beon using®

oo W g (R Bure, be glad to. [ «<an o back nd do the
whole thing and pick different stuars.

or Gfn bl sz v T den't think tliere - there's zuy nec:l to do
that. We'd just 1ire to confirm 1L vith a
different star, sinc: that roll angle was a
little larger than ve expected,

00 05 42 03 crp Ckay.
00 05 43 25 CcoC Apollo. 11, Houston. T have a TiLI-plus-ll-hour

PAD when you're raeady to coyy.

00 0% k3 33 e Walt one.

O G ub LT o 01d star number 30 looks like it is 1ight dab
smack in the middie i the sextant.

foo 0y ih sl o Houcton., Reoger. Oni.

OO (. hsowq i 11, Ready to copy;

0G0 hson o Roger, 11. This ie ™[ T-plue-ll-bours. P37
format: 013kL L7993, minus 165 04223, Rend
back. ngr.'

0 0% W5 67 T3 Rogér;i '13hh7h793, rinus 163 04923, Over,

0U 05 L& 7 ce ‘l*rllli:s _is.»Houiy-ston.' Rat dback correct. (ut.

00 05 58 -5 CDF Hbﬁex_:ton, Apollo 11. |

00 05 58 -8 . Go shead, 11.

00 0'. 58 4o CDR Roger. Do you have‘uny update for the roll,

pit n and yaw anglec on the tep of page 37
in the flight plan. o1 are they still rood?
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00 05 58 48 cao That's for the optics calibration?
00 05 S8 51 COR Yes, sir.
00 05 58 53 Cco Yes, indeed. I'll give them to you in Jjust
a second here.
00 05 59 18 ce Roger, 11. For the opties calibration I've

got 3ké.5 for roll, 345.0 for pitch, and
007.8 for yaw. The pen-and-ink attitude
corrections in your book for P23 are good. Over.

00 05 59 50 CDR Okay. Thank you.
00 05 59 55 cr Arnd we're going to hand over to Hawaii in about
5 or 6 seconds, her:. We'll have a nomentary

COMM drorpcut.
00 0f 00 02 CIR Roger.

Q0 06 09 17 1614 Hello, Apollo 11. Houston. Be advised your
friendly White Team has come on for its first
ghift, and if we can be of service, don't
hesitate to call.

END OF TiPE
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09 31 CMP Thank you very much. And we're about to take
our marks, Charlie, on this P23 opties CAL.
I've got it in the sextant now, and I'm about
to split the image and Mark.

09 ko cc Roger, Mike. We're watching.

19 23 cc Hello, Apollo 11. Houston. We have scrubbed
the midcourse 1. Qver.

19 30 CMP Roger. Understand you've scrubbed midcourse 1.

19 33 ccC Roger.

21 39 cC vHello, Apollo 11. Houston. We see your middle
gimbal angle getting pretty big. Over.

21 Ls CMP Well, it was, Charlie, but in going from one
AUTO maneuver to another, we took over control
and have gone arcund gimbal lock; and we're sbout
to give control back to the DAP.

21 56 cC Roger, Mike. We see it increasing now.

25 25 IMP ~ Hey, Charlie.

25 L5 LMP Houston, Apollo 11.

25 46 o Go shead, 11. Over.

25 47 IMP Hey, maybe you better call Lou and tell him

: we might be a little bit late for dinner.

25 51 cC Okay. Sure will. We'd like for you to turn
on — the fan on in 02 tank number 2, Buzz.

And, 11, did you - On your optics calibrations,
did you proceed or recall the program? OQOver.

26 08 IMP We recalled the program.

26 12 cc Roger.

26 13 LMP And O2 fan number 2 is on.

26 15 cc Roger.

26 ko ILMP Houston, Apollo 11. I've gdt 8 CRYO pressure
light and a MASTER ALARM. It's reset.

26 51 cc Roger. We expected that. That's why we had

you turn the fan on. We were getting pretty
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close to the caution and warning limits. We
were trying to prevent that.

00 06 27 00 IMP Okay.

00 06 34 30 CMP Houston, Aﬁollo 11.

00 06 3k 36 ce Go ahead, 11. Over.

00 06 34 39 CMP Roger. You're looking at our DELTA-R DELTA-V,

It locks like DELTA-R is pretty large, there.
We wanted to talk to you about it before we
incorporate it.

00 06 34 LY cc Stand by, Mike. We don't have anything on our
downlink here, I don't think, on the DSKY.
Stand by.

00 06 34 50 CMP Okgy. Our NOUN 49 is reading: register 1,
plus 08793; register 2, all balls.

00 06 35 01 cC Copy.

00 06 36 15 cc 11, Houston. Guidance is looking at the

NOUN 40 - 4G stuff. We'll be back with you
momentarily. Over.

00 06 36 23 oMP Okay, Charlie. Thank you. We'll just hold
right here in the program.

00 06 36 26 cc Roger. We got the downlink now. Over.

00 06 36 27 cMP Okay .

00 06 36 57 £e Hello, Apollo 11. Houston. We'd like you to

reject the NOUN L9 stuff on the DSKY right
now, Mike, and try it again. Over.

00 06 37 01 CMP Okay. Will do.

00 06 38 L6 CMP Okay, Houston. Apocllo 11. Here's another L9
for you. Are you getting it on the downlink?

00 06 38 51 cc Roger. We see it. Stand by.

00 06 Lo 22 cC Hello, Apcllc 1l. Houstorn. We recommend you
accept the NOUN 49 display on the DSKY now.
Qver.

00 06 L0 3k CMP Okay. It looks like an awful big one. We

noticed that you'd moved star number 2 to the
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tail end of the listing, and we should be
marking first on star 40. Did that have any-
thing to do with it?

00 06 L0 47 (oo Negative. We don't believe so, Apollo 11. We
think that this is possibly due to scme TLI
dispersions, and it's probably satisfactory.

S0 go ashead and accept this. It fits our
¢riteria anyway that if you repeat the mark

and you get an equivalent size to go ahead and
accept it. And this is an equivalent size error.

Over.

00 06 41 09 CMP Okay. We'll do it.

00 06 41 14 ce And 11, Houston. Your state vector in the IM
slots are - is good. Over.

00 06 L1 22 CMP Roger. Thank you.

00 06 Lz 55 CMP Houstoen, Apolld 11. If you like this, we'll
accept it as well.

00 06 43 00 cc Stand by.

00 06 43 L6 CcC Hello, Apollo 11. Houston. We recommend you
accept the NQUN L9, Over.

00 06 43 51 CMP Okay, Charlie. Thank you. We'll do that now.

00 06 43 53 cc Thank you.

00 06 L& 39 CMP And we're going to proceed on this one, too,
Charlie.

00 06 Lk U1 ce Roger. Copy.

00 06 48 35 CMP Houston, Apollo 1i. Another NOUN 49 for you.

00 06 48 Lo cC Roger. We copy. Stand by.

00 06 49 00 cC Hello, Apollo il. Houston. We'd like you to

- recycle and do this one over again. Over.

00 06 49 0T CMP Okay.

00 06 53 41 IMP Houston, Apollo 11.

00 06 53 L3 cC Go ahead, Apolloc 11. Over.

00 06 53 45 IMP Reger. Why don't you sing out when you think

we've done enough battery charging on B.
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00 06 53 50 cc Roger. Stand by, Buzz. Over.

00 06 55 50 cC Hello, Apollo 11. Houston. We'll be charging
battery B up until the sleep period. We'll
discontinue charging at that time. Also, at
about 12 25 in the flight plan, we have bat-
tery A charge. That has been deleted. Over.

00 06 56 05 LMP Roger. Understand. We'll charge until the
) sleep period on B and delete the battery A
charge.
00 06 56 10 cc Affirmative.
00 06 56 17 CMP And, Houston, Apollo 11. These AUTO optics

maneuvers or P23's, AUTO maneuvers, don't seem
to be going to the substellar point. Can you
come up with the roll, pitch, and yaw angle for
the substellar point on this star? It's our
second star.

00 06 56 31 cc Roger. Stand by.

00 06 57 21 cc Hello, Apolioc 11. Houston. Your angles in the
flight plan we feel are still good. 198.6
130.7, 3L40.0." Just slightly off than those in
the flight plan. Over.

00 06 57 36 CMP Okay. We'll try that.

00 06 58 28 CMP Charlie, state those three angles one more time.
I'd 1ike to confirm them before I maneuver.

00 06 58 32 cc Roger. Roll and pitch are slightly. off than
what's in the flight plan, 11. Roll is now
198.6, pitch is 1307. Over..

00 06 58 4T CMP Roger. Roll 198.6, pitch 130.7, and'yaw 3L000.
00 06 58 55 cc That's affirmative.
00 07 03 32 CMP Houston, Apollo 11. T think the problem here

igs that that attitude just is not too close to
the substellar point. I'm having to maneuver
quite a bit; and that's in progress now, so
stand by for some marks.

00 O7 03 L5 ofe Roger. We copy it all.

00 07 09 2% CC Hello, Apollc 11. Houston. We've run the
angles given in the flight plan for the P23
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attitude through the machines down here, and
they come up the same thing every time. We
think everything's going correctly, Mike, and
we're wondering if the nonsymmetrical horizon
might by giving a problem. Over.

Yes, I'd say - It could be, Charlie. Stand
by here. We'll get another mark for you.

Okay.

Houston, Apollo 11. NOUN 49 for you.

Roger. Copy.

Stand by.

Hello, Apollo 11. Houston. We recommend you
accept the NOUN 49, Continue through your
sequence of sightings, and then we'll gnalyze
the data afterwards. Over.

Okay.

Houston, Apollo 11. Star 40 has just disappeared
now in the sextant. Could the trunnion angle
47 - something be a little high?

Stand by.

Hello, Apollo 11. Houston. We'd like you to
press on to star 44, Over,

Yes. Roger. All right. How many marks have
you recorded on star hk0?

Stand by, Mike.

Okay.

11, Houston. We copied two gocd marks. Over.
Okay.

Houston, Apollo 11.

Go ghead. Over.

Roger. Forty-four is just not bright enough for
this. There's a reddish glow filling the black

area of the sextant, and the star is lost scme-
where in there, and I cannot see it.
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Roger. Stand by. We'll come up with another
star. Over.

Yes. I'd appreciate that,

Hello, Apollo 11. Houston. We'd like you to
go on to star 45. Over.

Okay.

And, Mike, we think these large DELTA-R's,
NOUN L9, you're getting is really meaningful
since it's been way before TLI since we had a
state vector update; and we think it's normal.
Over.

Okay. Could be, Charlie. Some of the early
markings, I might not have had precisely the
substellar point. I think as time goes by

they've been coming more accurate but old Enif
here is just flat invisible. :

Roger.

And, Houston, Apollo 11. Understand that the
same three gimbal angles you gave me should be
valid for star 45 as well. Is that affirmative?
I'm believe that's right. Stand by one. Over.
Okay.

That is negative. Stand by one.

Okay. Because there's quite a difference be-
tween the gimbal angles you have and the gimbal
angles the program wants, but with inaccurate
state vector, I'm inclined not to believe the
program.

Stand by.

Houston, Apcllo 11. IMP is back on the line.
Roger. Copy.

Read you five-by.

Roger. Same, Buzz. And, 11, the angles for
you are 1978 for roll, 1285 pitch, 3400 yaw.
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Okay. Just as a matter of comparison, P23 for
this star would like to go to 235.66, 154.31,
and 31365. Over.

Roger. We copy, 11l. -We understand that the
program can give you almost an infinite com-
bination of angles in P23, and it's not too un-
reasonable. If you'll stand by, we'll look at
these that we see on the DSKY. Over.

Okay. Then in the meantime I'11 just go zhead
and maneuver to yours. 197.8, 128.5, and 3L0.0.

Roger.

Houston, Apcllo 11.

Go ahead. Over.

Okay, Charlie. If the attitude you gave me on
star number 45 - The reticle is off, I'd say,
a good 30 degrees in roll, and the star is not
in sight. Over.

Roger. ©Stand by.

I think something's wrong with those attitudes.
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s 14 cc Hel:o, Apollo 11, Houston. I wondered if you
have AUTO optics selected. Over.

45 21 CMP That's affirmative.

45 26 cc Roger. Looks like to us we need & PROCEED, Mike,
to get the sextant pointed at the star. Over.

45 35 CMP Okay. Stand by.

46 30 cc 11, Houston. Those shaft and trunnion angles
vere exactly what we were computing on the
ground. Over.

L6 L5 CMP Okay. I'm going to trim up the attitude here
and give it ancther try.

47 55 CMP Okay. T have this star loud and clear now,
Charlie, so I might as well do a bunch of marks
on this one to get a good horizon count.

48 03 cc Roger. Stand by.

48 10 CMP It still locks like I'm far from the substellar
point. However, I'm off quite a bit in roll.

48 18 cC Roger. We'd like you to mark right where it is
now, Mike, and we'd like two sets of marks on
this. Over.

48 28 CMP Okay. Fine. But the reticle is not parallel
to the horizon. I'd have to move off quite a
bit in order to get it parallel to that.

48 Lo cC Apollo 11, Houston. Our procedures guys are
saying that the reticle does not have to be
paralilel. Over.

48 51 CMP Well, then we're not at the substellar point
if we're not.

48 5L cc Roger.

51 39 CMP Houston, you copy that NOUN Lg?

51 L1 cc Roger. We see it, 11. Stand by.

52 09 cC Apollo 11, Houston. We would like you to
accept this one and every mark thereafter.
Over.

52 16 CMP . Okay.
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Do you need me to wait in the NOUN L9 display
for any length of time?

Negative.
Okay.

Okay, Charlie. I'll be glad to give you as many
of these as you like. )

Roger. We'd like six marks on star L5, Mike,
and then we'll probably go back to star 2 again.
Stand by. We'll have further word on that,
Okay.

They seem to be getting smaller, Charlie., Are
you sure you wouldn't like some more?

Stand by, Mike.
It's no trouble.
Roger. ©Stand by. Out.

Apollo 11, Houston. We'd like you to do two
more on star h45. Over.

Okay .

Okay, Charlie. There's your two more marks.
Where do you want to go from here?

Stand by.

Hello, Apollo 11, Houston. We'd like you to go
back to star number 2 with an attitude as follows:
roll 1952, pitch 1239, yaw 3L00. Mike, that'll
give you a trunnion angle of about 31.4. Over.

Okay. I understand star number 2 and roll 195.2,
pitch 123.9, and yaw 3k0.0. Over.

That's affirmative.

Okay.

Okay, Charlie. I'm there, and I've got a trun-
nion angle of 30.5 degrees. Again, misaligned
considerably in roll and I do believe that's

important to getting good marks.

Stand by.
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See, if my reticle's not parallel, then I'm
not marking normal to the horizon and I'm not
marking at the substellar point. I'm marking
off scmewhere else.

Stand by cne. Over.
Okay.

Apollo 11, Houston. The ground-computed values
for your shaft and trunnion are just what you're
getting on the DSKY there, Mike. The horizon
looks cocked off to you - You look like you're
off in roll because the angles that we gave you
to maneuver to, to prevent IM reflection from
fouling up your optics, we feel like a. - You
should go shead and mark on the stars just as is.
Over.

Okay.

I'1l bet you a cup of coffee on it.
Co@y.

VERB - NOUN LS for you, Charlié.
Roger. Stand by.

Apolle 11, Houston. We'd like to accept this
cne and give us two more and that will be
enough. Over.

Okay.

Apollo 11, Houston. We see your termination
on P23. Thank you very much. Mike, we'll
have a - We're trying to work up a story here.
for you; we'll be with you momentarily on an
explanation of what's happening. Over.

Okay, Charlie. It Jjust appears to me that you
have to have a reticle tangent to the horizon

at the point at which you mark or else you're

not at the substellar point; you're off laterally,
and therefore you're measuring a larger trunnion
angle than you should.

Seems so to me. Our procedures people are
working on this, and we'll be back with you

mementarily. Over,

Thank you, sir.
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00 08 11 CO cc Hello, Apollo 11. Houston. We'd like you to
go POO in ACCEPT. We'll have a PTC REFSMMAT
for y-u momentarily. Over.

00 08 11 13 CMP Roger. Going POO in ACCEPT.

00 08 13 55 cC Hello, Apollo 11. Houston. We're through with
the load. You can go back to BLOCK.

00 08 1k 02 CMP You're BLOCK. Thank you.

00 08 2k L) cc Hello, Apollo 11. Houston. We'd like you to

do a P52, option 1 preferred, and establish PTC

ag listed in the flight plan at 12 hours. We'd
like you to commence that right now, Mike. And

we have some stars recommended for you. For

stars 26, 30, and 24, when you get to attitude 000.

Over.

00 08 25 19 CDR Okay, Charlie. He's off the wick right now.
Understand you're ready for us to do a P52,
cption 17 ‘

00 08 25 31 cC 11, it's s P52, option 1 preferred. Over.

00 08 25 36 CDR Roger. And, let's see, that is Spica, Menkent,
and what else?

00 08 25 43 cc Roger. Stars - Codes are stars 26, 30, and 2L,
Over.

00 08 25 kL9 CDR 24,  Okay.

00 08 35 L2 cc Hello, Apollo 11. Houston. We notice your PRO-

GRAM ALARM, Mike, was due to using these stars
in the P23 attitude. If you'll go to 000, the
stars we gave you will work. Over.

00 08 36 02 CMP Okay. Understand.
00 08 41 19 ce Hello, Apollo 11. Houston. Prior to you start-

ing your P52, we'd like to give you a new CSM
state vector. Over.

00 08 41 29 CDR Roger. Wait till we finish the maneuver and
we'll give you the DSKY.

00 08 L1 37 ce Roger. We're standing by.

00 08 53 OT CMP Houston, Apollo 11. The DSKY is yours.

00 08 53 12 cc Apolle 11, Houston. Go ahead. Over.
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00 08 53 15 oMP Roger. The DSKY is yours.
00 08 53 29 ol Roger. Stand by.
00 09 00 59 cC Hello, Apollo 11. Houston. You can do the

VERB 66. The computer is yours, and then the P52,
option 1 preferred. Over.

00 09 01 06 CMP Roger.
00 09 16 10 cc . Hello, Apollec 11. Houston. Do you read? Over.
00 0918 11 cc Hello, Apcllo 11. Houston. If you read, this

attitude 000 is pretty bad for ocur COMM. In
fact, we've lecst all data with you, and unread-
able on the voice. We recommend you do the P52,
option 1 preferred ...

00 09 18 25 CMP ... not a very good attitude at all for COMM,
and as scon as we finish our alignment, we'll
maneuver i1t to a different attitude. Over.

00 09 18 3k cC Roger, 11. We copy. Recommend you go to this
P52, option 1 preferred, and then go to PTC
attitude. Over. Then we'll get some COMM.
When you get there tc PTC attitude, it'll be
piteh 90, yaw O on the high gain. Over.

END OF TAPE
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0o 09 21 17 CMP Houston, Apollo 11. Over.

00 09 21 19 cC Roger, 11. You're about one-by. Go ahead.

00 09 21 38 cc Apollo 11, Houston. You're about one-by. Go
ahead. Over.

00 09 22 Lo CMP Houston, Apollo 11. Over.

00 09 22 43 CcC Roger, 11. Read you about four-by. How me?
Cver. .

00 09 22 W& CMP You're loud and clear, Charlie. We pitched down

some to get a better COMM attitude.

00 09 22 51 cC Roger. Did you copy our recommendation on pro-
ceeding with the P52, Mike? Over.

00 09 22 58 CMP | Negative. We didn't. I've got that in work.
I'm starting on P52.

00 09 23 01 cC Roger.

00 09 35 56 CMP Houston, Apollo 11.

00 09 35 59 ccC Go ahezd, 11. Over.

00 09 36 01 CMP Roger. Copy cur torquing angles. We're about
to torgue themn.

00 09 36 05 cC Roger. Stand by.

00 09 36 08 CMP Roger. The reason for delay, Charlie, is that -

difficult to find two stars that are not occulted
by the IM and also are not in the midst of a
manmade star field up here with dumps.

00 09 36 21 CC Roger. We copy.

00 09 36 38 CcC Hello, Apollo 1l. Houston. You can torque the
NOUN 93. Over.

00 09 36 Lk cMpP Okay.

00 09 LO 34 CMP OKa&, Houston. That completes the P52, We

verified the third star with Antares, and AUTO
optics are pointing at it pretty closely. How -
do our platform drift angles look so far,
Charlie?

00 09 40 L6 ce Stand by.
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00 09 40 56 ce Hello, Apollo 11. Houston. We didn't have a
chance to get a good check for you. We're
going to run a drift check from this alignment
until the next one, approximately 12 hours, and
we'll have something for you later. Over.

00 09 k41 o7 CMP Okay.

00 09 L1 k6 cc Hello, Apollo 11. Houston. We'd like you to
establish your PTC. We recommend you select
quads Alfa and Delta. Over.

00 09 b2 14 CDR Roger. Understand. Alfa and Delta quads.

00 09 k2 19 cc That's éffirmati&e.

00 09 52 53 cc Hello, Apollo 11. Houston. Would you verify
that the ATTITUDE SET switch is in GDC? Over.

00 09 53 06 CDR The SET switch. Stand by'one, Charlie.

00 09 53 09 CC Roger.

00 09 53 11 CDR It is now.

00 09 53 1k cc Roger. It was on IMU.

00 09 53 17 CDR That's affirmative.

00 09 53 19 CC Roger. Thank you.

00 10 03 29 IMP Houston, Apollo 11. How many miles out do you
have us now?

00 10 03 34 cC We have you - Stand by, Buzz. Roughly about
50 000. Stand by.

00 10 03 L1 IMP It's a beautiful sight.

00 10 03 46 CDR Charlie, on that PTC, we're just waiting our

20 minutes here for all thruster activity to damp
out. You might let us know how that's coming.

00 10 03 5k ol Roger. Will do. We have you about L8 000 miles
now.

00 10 03 58 IMP Thank you.

00 10 05 33 LMP Houston, Apollo 11. We still have our oxygen

fan on for tank 2. TIs that what you want?

00 10 05 40 cc Stand by.
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00 10 05 k45 LMP Hey, Charlie, I can see the snow on the moun-
tains out in California, and it looks like LA
doesn't have much of a smog problem todsy.

00 10 05 57 cc Roger, Buzz. Copy. Looks like there's a good
view out there then.

00 10 06 00 cc And, Apollc 11, Houstorn. We'd like you to keep
the O2 fan on. It will give you an ECS config-

uration prior to sleep. Over.

00 10 06 1l IMP Okay. Thanks.

00 10 06 46 . LMP dharlie, with the monocular, I can discern a
definite green cast to the San Fernando Valley.

00 10 06 56 cc Roger.

Q0 10 07 00 CC How's Baja California look, Buzz?

00 10 o7 o7 LMP Well, it's got some clouds up and down it, and

there's a pretty good circulation system a
couple of hundred miles off the west coast of

California.
00 10 OT 21 cC Roger. 11, we'd like you to close the waste
storage vent valve right now. :
00 10 07 28 _ cMP Okay .
00 10 07 kg . CMP Waste stérage‘vent valvés closed.
00 10 07 51 cC Copy.
00 10 08 51 cc Hello, Apollo 11, Housfon. We'd like - The

rates are looking pretty good right now on the
PTC, but we'd like you to continue holding. Over.

0C 10 09 01 CMP Okay. Fine.

00 10 20 28 cC Hello, Apollo 11. Houston. - Your rates look
really great, now. You can start your PIC.

00 10 20 33 CMP Okay. Thanks, Charlie.

00 10 21 51 CDR Houston, you read 117

00 10 21 53 cC Roger. Go ashead, 11. Over.
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00 10 21 56 CDR Roger. If you'd like to delay PTC after - for
10 minutes or so, we can shoot you some TV of a
seven-eights earth. That's - We'll leave that

up to you,.

00 10 22 12 ccC Roger. Stand by.

00 10 22 50 cC Hello, Apollo 11. Houstoﬁ. We'll have our
answer -for you on the TV in about 1 minute.
Over.

00 10 25 56 cC Apollo 11, Houston. We're ready at Goldstone for

the TV. TIt'll be recorded at Goldstone and then
replayed back over nere. Neil, any time you
want to turn her on, we're ready. Over.

00 10 26 14 CDR Okay. It'll take us about 5 minutes to get
rigged.

00 10 26 16 cc Roger.

00 10 26 31 cC Apollo 11, Houston. Could you verify the read-

ing on your O2 flow indicator? Over.

00 10 26 L5 LMP We're still on 0.2. We just inadvertently
touched the RAPID REPRESS button. That made &
temporary glitch in the flow.

00 10 26 55 cc Roger. During that glitch there, did it go
almost a peg high? Over.

00 10 27 C5 LMP I'd believe that.

00 10 27 14 CcC Apollo 11, Houston. Could you tell us if the

O2 flow indicator was pegged high prior to

closing the waste storage vent valve? Over.

00 10 27 26 IMP No, it was not.
00 10 27 29 cC Roger. Thank you.
00 10 30 59 CC Hello, Apollo 11. Houston. While ago we tracked

into the scan limits and disabled the AUTC drive on
the high gain, We'd like you to position the
antenna at pitch 30, yaw 270, go to REACQ and
that will give us narrow beamwidth, Over.

00 10 31 27 CDR That yaw 270 and pitch 3 - What was the pitch?

00 10 31 32 CC Pitch 30, Neil.

00 10 31 35 CDR Okay. I think we've got you.
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00 10 31 Lk cc " Roger. We've got a good signal there. Thank
you much. ‘
00 10 32 24 CDR Okay, Houston. We are sending picture of Earth

down right now, so you can - Let us know if
they're receiving at Goldstone.

00 10 32 36 cc Roger, 11. Goldstone is receiving the TV,
Stand by. We'll let you know on the guality.
Over.

00 10 33 34 cc ~ Hello, Apollo 11. Houston. Goldstone says
that the TV looks great. Over.

00 10 33 4k CDR Roger. We're zooming in on the Earth now.

00 10 33 54 cC Hello, Apollo 11. Houston. Did you copy? Over.

00 10 34 00 CDR Roger. We copied, Charlie.

00 10 34 04 ce Roger. Your transmissions the last couple of
times have been about two-by. Over.

00 10 3k 10 CDR Okay. How do you read me now?

00 10 3b 11 ce Roger. You're five-by now.

00 10 3k4 12 CDR Okay. We're zooming the lens on in until it
will just about fill the monitor.

00 10 34 20 cC Roger.

00 10 34 35 CDR Okay. It's in full zoom, now.

00 10 34 ko cC Copy, 11.

00 10 34 43 CDR And how about the f-stop? Is 22 going to be
accurate?

00 10 34 L9 cC Stand by. We'll get with the Goldstone TV guy.
We don't have anything here at Houston. Stand
by.

00 10 34 55 CDR It looks good on the monitor, as far as the

f-stop goes. Therefore, we just assumed it's
okay at Goldstone.

00 10 35 26 cc Hello, Apollo 11. Houston. Goldstone says it -
TV locks really great, five-by; we don't - The
AGC looks 1like it's working fine. The f:22 is
good; we have no real white spots. They're real
pleased with it. Over.
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00 10 35 k2 CDR Okay. You just cut out, Charlie. We understand
that it's looking great. We'll leave it the way
it is and wait for you to come back on.

00 10 35 51 CcC Roger. How do you read me now? Over.
00 10 35 54 CDR Five-by.
00 10 35 55 ccC Okay. My comments were - My comments were from

Goldstone that they see no white spots as we saw
in 10. Looks like the AGC's working real well.
The £:22 looks good. Over.

00 10 36 08 CDR Okay. Very good. Well, we shut out the Sun
coming in from the other windows into the space-
craft, so it's locking through a - the number 1
window, and there isn't any reflected light now.
So, it ought to be a pretty good picture.

00 10 36 24 o " Roger.

00 10 37 05 cC Hello, Apollo 11. Houston. We'd like you to
keep the TV on for about 10 minutes or so, so
we can get come good comparison on the camera,
You can do anything your heart desires on the
TV: interior, exterior, pan in and out, any-
thing you'd like. Over.

00 10 37 k46 cC 11, Housfon. Over.

00 10 38 05 CMP Housten, Apollo 11. Over.

00 10 38 06 cc Roger. Go ahead. Over.

00 10 38 09 CMP Charlie, I'm sorry; you keep cutting out. We

heard up to "you can do anything," and then
after that we didn't hear anything, and we knew
that wasn't right anyhow because we can't. But
what do you want us to do?

00 10 38 21 cC Roger. We'll check this uplink on our voice.
That transmission on the TV was - We'd like to
get about 10 minutes worth of signal at Gold-
stone so we can look at the camera quality back
here at Houston for about 10 minutes or so when
they patch it back intc us. What we were saying
wag that you can go interior or exterior on the
camera. On the exterior shots, we'd like to
look ~ -

00 10 38 uT CMP You cut out again.
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00 10 38 48 ce Stand by.
00 10 38 55 CMP Start over with, "we were saying."
00 10 39 36 CMP Okay, Houston. You suppose you could turn the

Earth a little bit so we can get a little bit
more than just water?

00 10 39 ks ce Roger, 11. I don't think we got much control
over that. Looks like you'll have to settle for
the water.

00 10 4n 01 cC 11, Houston. We're going to change - thinking
about changing our voice uplink to another site.
If you'll stand by, we'll see if we can improve
the quality. Over.

00 10 Lo 11 CMP Okay, Charlie.
00 10 k4o 12 CDR We'll stand by for your call.
00 10 Lo 48 ccC Apcllo 11, Houston. We'll try once more on this

TV request. We'd like 10 minutes worth of TV.
And we'd like a narrative, if you could give us
one, on the exterior shots. You could also - we
also suggest you might try the - an interior
position. Over.

00 10 L1 10 CDR Roger. We're seeing the center of the Farth as
viewed from the spacecraft in the eastern
Pacific Ocean. We have not been sble to visually
pick up the Hawaiian Island chain, but we can
clearly see the western coast of North America.
The United States, the San Joaquin Valley, the
High Sierras, Baja California, and Mexico down
as far as Acapulco, and the Yucatan Peninsula;
and you can see on through Central America to
the northern coast of South America, Venezuela,
and Colombia. I'm not sure you'll be able to
see all that on your screen down there ...

00 10 42 ok cc Roger, Neil. We just wanted a narrative such
that we can - When we get the playback, we can
sort of correlate what we're seeing. Thank you
very much.

00 10 L2 19 CMP I haven't seen anything but the DSKY so far.

00 10 42 23 cc Looks like they're hogging the window.

00 10 k42 29 CDR You're right.
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Hello, Apollo 11. Houston. On your CRYO's,
we'd like at this time for you to place all
four CRYO heaters to AUTO and turn off all four
CRYO fans. Over.

Okay. All four CRYO heaters are AUTO. And all
four CRYO fans are off. ...

Roger. That's going to be your sleep configuira-
tion.

Okay.

And, Buzz, we'll be terminating the battery
charge in about a half hour.

Roger.

Hello, Apollo 11, Houston. You can terminate
the TV at your convenience. We've got enough
take. And you can start PTC at your convenience.

The rates look super for starting up. Over.

Roger, Charlie
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5T 32 cC Apollo 11, Houston. We have a flight plan update
for you and some P37 block data, if you're ready
to copy. Over. :

57 W1 CDR Stand by.

58 19 CDR Okay, Houston. PTC is started now; locks good to
us, and we'll be ready to copy in a mirute or two.

58 2u cC Roger. Copy, 11.

58 59 LMP Houston, Apollo 11. Ready to copy the Tlight plan
update and P37.

59 0k cc Roger., ©Stand by one, Buzz.

59 21 CC Apollo 11, Hcuston. Coming at you with the P37
block data. Over.

59 28 1MP Okay.

59 29 " Roger. 027 4k 5363, minus 165 073 14 37 Lk 8016,
minus 165 072 k6; GETL OW6 Lh 6141, miius 165 097 03
055 4L 8209, minus 16% 096 42, Ready :or your
readback. Over.

01 01 LMP Roger. 027 LY 5363, wminus 165 073 1k 037 Ik 8016,
minus 165 072 46 OL€ 4k 6141, minus 165 097 03
055 4L 8209, minus 165 096 L2. Over.

01l 3k cc Roger, 11. Thsat was & gcod readback. That was
the hlock data scheduled for 12 hours. We'd like
to Just ssy that on a filight plan update here, just
to remind you of some things, and you can do them
at your convenience and then go to sleep early if
you'd like. We don't have anything els: planned,
but we'd like to just remind you on the filter
change, the'O2 fuel cell purge. And we 4 like a

IM/CM DELTA-P and accomplish the presleep check-
list.

00 11 02 34 CDR Okay. We've completed the filter change, and we'll

get started on the fuel cell purge, and stand by
for the IM/CM DELTA-P.

00 11 02 L2 cC Roger, 11. Would you hold off on the fuel cell

purge? EECOMM is saying we might not heve to do
that. Over.

00 11 02 51 CDR Okay .



(o e ) Tupe &/2

Puge 55

00 11 03 05 CMP Charlie, the IM/CM DELTA-P is 0.5.

00 11 03 17 cC Copy. 0.5. Out.

00 11 03 10 cC Hello, Apollo 11. Houston. We've just decided to
delete the 02 fuel cell purge. Over.

00 11 03 56 CDR Roger. Delete the O, fuel cell purge.

00 11 06 21 cC Hello, Apollo 11. Houston. We've been noting
some funnies on the O? flow indicator wransducer.

‘We've kind of got a suspicion that the transducer -
We expected to see an O2 flow pegged high with the

waste stowage vent tc VENT. It was not. We also
noted some funny indications when you closed the
waste stowage vent valve. We're going to con-

- tinue to take a look at this through the night,
and we'll be with you in the morning with en
assessment of the protlem. Also, we'd like to ask
specifically, when you place the wast2 stowage
vent valve to VENT, does the detent - correction -
Does the arrow line up with the detent? Over.

00 11 07 18 CMP Stand by one, Charlie. We'll give you something
on the detent.

00 11 07 21 cC Roger.

00 11 07 28 CMP Right new it's at CLOSED, and T lined up with

CLOSED tefore I was at VENT; and best I can re-
call, it was quite accurately lined up with VENT.
Would you like me to go to VENT again momentarily
and see where it lines up?

00 11 07 142 cC That's negative. That question's answered,
Thank you much.

00 11 0T 46 CMP Okay .

Q0 11 09 52 CcC Hello, Apollo 11. Houston. We have an S-band
configuration for you. Over.

00 11 10 o0 ILMP Roger. Go ahead.

00 11 10 02 cC Roger,-Buzz. We'd like you to place the S-band

antenna OMNI A switch to the Bravo position.
S-band antenna OMNI switch to the OMNI position,
the high gain track to MANUAL, and the high gain
angles will be yaw 270, pitch minus 50. Over.

00 11 10 27 IMP Roger. Understand. OMNI tc Baker and OMNI, MANUAL.
And the angles are yaw 270, pitch minus 50, and was
that narrow or wide? Over.
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Stand by. Roger. We'd like it in WIDE, and
you can set that configuration up now. Over.

It's in work.

Hello, Apollo 11. Houston. You can terminate
battery Bravo charge, and we'd like a crew status
report. We're sbout to tell you good night. Over.

Roger. Stand by.

Eouston, Apollo 11. The battery chargi g is com-
plete, and the crew status report is as follows:
radiation, CDR 11002, CMP 10002, IMP 09003;
negative medication; fit as a fiddle. Over.

Roger. Copy. 1l. Thank you much. We'd like to
ask one question. Have you tried the gas separator
on the water? How ig that working: Over.

Yes., Mike's got a coipnle of comments cn that.

it's working good so far, Chariie. We've got one
installed on the wate: gun and the other one
installed on the spigol down in the LEB, and we -
mention one problem with them is that tney leak at
the junction between the focd bag and tne water
filter. However, witu that exception, they seem
to be working pretty good. We were geliing some
gas through initially, and I think that was just
getting the system purged out to begin with; and
the last tubeful we poured was almost free of
bubbles. Over,

Roger. BSounds good. We'll check in cn tnat prob-
lem with the SPAN guys and let you know in the
morning. If you have to call us tonight, we'd
like you to do it on DOWNVOICE BACKUP. We're
configuring the MSFN ior that mode; and as far as
we can see, you're cleared for some z's. OQver.

Okay. Maybe we'll get around to lunch.

How about a peanut butter and jelly?
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Wi 3G 3! ce Hello, Apollo 11. Heuwston. Iope you aren't —

we aren't disturbing you. We'd like vou to
terminate the NOUN 65 now. Over.

00 12 36 4= cMP Roger.

00 12 W6 00 CC Aprollo 11, Houston. Over.

00 12 LG oS LMP Houston, Apollo 11 ...

00 12 46 08 ccC Roger, Buzz. When you stopped - or, correction
- When you terminated the NOUN 65, it appears
to us, you get a VERB 46 which collapced the
deadband back toc 0.5. We're okay as long as
you do not turn on any AUTO RCS.SELECT switches.
Qver.

00 12 hC 30 LMP Okay. T thought that was a - better way to
clear the DSKY but evidently it isn't. Roper.

00 10 LS 36 cC Roger. VERB 34 would have been a better proce-
dure.

00 12 he L LMD Yes. Thank you.

END DF TAPE
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50 15 cC Apollo 11, Apollo 11, this is Houston. QOver.
50 21 CDR Good morning, Houston. Apollo 11.
50 24 cc Roger, Apollo 1l. Good morning.

50 32 CcC When you're ready to copy, 11, I've got = couple
of small flight plan updates and your consumables
update, and the morning news, I guess. Over,

51 55 IMP Apollo 11. ...
51 58 cC Go ahead, 11.
52 02 LMP Roger. Standing by for your updates. Over.

52 10 ccC Okay, 11. This is Houston. At time approximately
22 30 in the flight plan, in your postsleep check-
list, and in all other postsleep checklists, we'd
like you to delete the statement that says "AUTO
RCS JET SELECT, 16 to ON," and what we're doing
here is picking this up in the procedure for exit-
ing PTC that's in your CSM checklist. And in the
CSM checklist on page Foxtrot 9-8: if you want to
turn to that, we'd like to change the order of the
steps in that. Over.

00 22 53 13 LMP Stand by.

00 22 53 37 1MP Ckay. Page F 9-8. Go ahead.

00 22 53 ko cC Okay. Right now it reads, "To exit G&N PIC," then

you've got a pen-and-ink change that says, "AUTO
RCS SELECT, 12 MAIN A and B." And you come down
to the printed step 1. We'd like to take and
move the "AUTO RCS SELECT, 12 MAIN A and B" down
to be the second step, so the procedure would
read, "Step 1, MANUAL ATTITUDE 3, ACCEL COMMAND ;
Step 2 AUTO RCS SELECT, 12 MAIN A B." Step 3
would be, "Verify DAP load," and so on. Over.

00 22 54 16 MP Roger. I copy. Is that AUTC RCS SELECT, 12 MAIN A,

MAIN B to be the ...

00 22 54 25 cC Roger. It should be the second step in that pro-

cedure. At time 22 40, or when you get to it,
we'd like to commence n charge on battery A. And
at time 2L 10, we have an updated attitude for
your P52 and optics calibration. Over.

00 22 55 06 IMP Okay. 24 10. Go zheacl.
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00 22 55 09 cC Roger. P52 and optics calibration attitude:
roll 330.5, pitch 086.3, yaw 000.0. The nominal
attitude that's pen-and-inked in for the P23 is
still good. At time 25 30, approximately, after
you complete P23, we're requesting a waste-water
dump down to & nominal 25 percent. Over.

00 22 56 L8 cc Apollo 11, this is Houston. Did you copy the
attitudes and the waste-water dump? Over.

00 22 56 59 1MP Roger, Bruce.

00 22 57 1k cC 11, this is Houston. We're not reading you at the

present time. You're way down in the noise level.
Stand by, please.

00 22 5T 23 LMP Okay. Standing by.

00 22 59 Ok cC Apollo 11, this is Houston. How do you read?
Over.

00 22 59 10 CMP Roger, Houston. Apollo 1l. Loud and clear. How
me?

00 22 59 12 cC Okay. Beautiful. Did you copy the attitudes for

the P52 and the waste-water dump? Over.

00 22 59 20 CMP Roger. Okay. We note the battery charge as soon
as we get around to it, and the attitude for the
P52 optics CAL: roll 330.5, pitch 086.3, and
vaw all zeros. The attitude for the P23 as in the
flight plan is okay; and 1 copy your battery
charge. Crew status report as follows. Sleep
CDR T, CMP 7, IMP 5.5. And we've completed the
postsleep checklist. Standing by for a consumable
update. Over.

00 23 00 Ok cC Roger. We're requesting a waste-water dump at
GET 25 30 down to a nominal 25 percent, and here
we go with the consumables update. At GET of
22 hours, RCS total is minus 3.5 percent. Alfa
minus 3.5 percent, Bravo minus 1.5 percent, Charlie
minus 5.0 percent, minus 4.0 percent, H2 minus

2 pounds, O, minus 4 pounds. Over.

2
00 23 00 59 CMP Okay. Stand by.
00 23 01 08 CMP I copied those consumables, and I'11l read you

back our RCS quantities. We got 86 percent in
Alfa, 87 in Bravo, 88 in Charlie, and 90 in Delta.
Over.
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00 23 01 37 cc Roger. I copy.
00 23 01 L6 cC And did you copy the waste-water request?
00 23 01 50 CMP Roger. Waste water at - and we got the time on
that, and it will be down to 25 percent.
00 23 01 56 ce Okay .
00 23 06 b5 IMP Houston, 11.
00 23.06 51 cc Apollo 11, this is Houston. Qver.
00 23 06 55 CMP Roger. We've started charging battery A, and

voltage started off a lot higher than I expected.
It was just a little bit shy of 40. It looks like
it's dropping down some now, the battery charge
holder. Seemed to me yesterday when we were doing
this on battery C, it started out initially, and
it went lower, the battery charge holder. Over.

00 23 0T 20 cC Roger. Stand by a second, and I'1l get some
reading on that.

00 23 0T 29 CMP On charging battery A: now, it's at about 393
and - oh, about 1.5 amps. Loocks like it's grad-
ually increasing in the ...

00 23 OT k2 CC Roger. On our CM, we're showing you at 39.11,
and your current's about what you reported.

00 23 07 51 CMP Okay. I guess you're happy, then.

00 23 0T S8 cc I think we're losing you in the noise again, 11.
Stand by.

00 23 10 33 cC Apollo 11, this is Houston. Over.

00 23 10 39 CMP Houston, Apollo 11. Go ahead.

00 23 10 k1 cc Roger, 1ll. On your battery charging question,

we feel that it's probably a difference between
individual batteries; and it does seem to have
gone away as sort of a startup transient here.
Other factors that might conceivably have an
influence on it would be battery temperature,
things of this sort. EECOMM seems to feel that
it's operating within the normal design limits.
Over.

00 23 11 12 CMP All right. Very good. Thank you.

00 23 11 1k cC Okay.
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11, this is Houston. If you are interested in the
morning news, I have a summary here from PAO.
Over,

Okay. We're all listening.

Okay. From Jodrell Bank, England, via AP: Britain's
big Jodrell Bank radio telescope stopped receiving
signals from the Soviet Union's unmanned Moon shot
ot 5:49 EDT today. A spokesman said that it ap-
peared the Luna 15 space ship "had gone beyond the
Moon." Another quote: "We don't think it has
landed," said a spokesman for Sir Bernard Lovell,
Director of the Observatory. Washington UPI:

Vice President Spiro T. Agnew has called for
putting a man on Mars by the year 2000, but Demo-
cratic leaders replied that priority must go to
needs on Earth. Agnew, ranking government of-
ficial at the Apollo 11 blastoff Wednesday, ap-
parently was speaking for himself and not necessarily
for the Nixon administration when he said, "We
should, in my judgment, put a man on Mars by the
end of this century." Laredo, Texas, AP: Im-
migration officials in Nuevo Laredo announced
Wednesday that hippies will be refused tourist
cards to enter Mexico unless they take a bath and
get haircuts. Huberto Cazaras, Chief of Mexican
Immigration in Nuevo Laredo, said authorities in
Mexico City, Acapulco, and other popular tourist
spots have registered complaints about the hippies.
By United Press International: Initial reaction
to President Nixon's granting of a holiday Monday
to Federal employees so they can observe a national
day of participation in the Apollo 11 Moon land-
ing mission mostly was one of surprise. Rodney
Bidner, Associated Press, London AP: Europe is
Moon-struck by the Apollo 11 mission. Newspapers
throughout the continent fill their pages with
pictures of the Saturn V rocket blasting off to
forge Earth's first link with its natural satel-
lite. And the headline writers taxed their
imagination for words to hail the feat. "The
greatest adventure in the history of humanity has
started," declared the French newspaper Le Figaro,
which devoted four pages to reports from Cape
Kennedy and diagrams of the mission. The tabloid
Paris Jour proclaimed, "The whole word tells them
bravo." The Communists daily L'Humanite led with
the launch picture and devoted its entire back
page to an enthusiastic Moon report describing the
countdown and launch, the astronauts' wives and
families, and backgrounding lunar activities.
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Hempstead, New York: Joe Namath officially re-
ported to the New York Jets training camp at
Hofstra University Wednesday following a closed
door meeting with his teammates over his dif-
ferences with pro football Commissioner Peter
Rozelle. London UPI: The House of Lords was
assured Wednesday that a midget American submarine
would not "damsge or assault" the Loch Ness
monster. Lord Nomay said he wanted to be sure
apyone operating a submarine in the Loch "would
not subject any creatures that might inhabit it to
damage or assault." He asked that the submarine's
plan to take a tissue sample with a retrievable
dart from any monster it finds can be done without
damage and disturbance. He was told it was im-
possible to say if the 1876 Cruelty to Animals

Act would be violated unless and until the monster
was found. Over.

Roger. Thank you, Bruce. Another thing on that
number 2 item, we all ... before we left, and we
hope we get a chance to see him another time,
Over.

Roger. And I understand he was down there and
really enjoyed watching the launch. We all think
it was pretty magnificent, and you all are doing
s great Jjob up there.

Thank you.
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Apollo 11, this is Houston., Over.
Roger. Go ahead, Houston.

Roger. Mike, we've got some comments on per—
formance of P23 for today if you've got a minute
to talk.

He's all ears,
Yes. Go ahead.

Okay. For today, we'd like you on P23 to make

a trunnion bias determination, prior to P23
sightings as called out in procedures, and also
one afterwards. Our intent here is to check out
the possibility that some sort of thermal effect
may be giving you errors in the angular read-out
in the sextant. The bias that you get beforehand
should be incorporated, that is a PROCEED on
NOUN 87 after you get two consecutive measure-
ments equal to within 0.003 degrees. And, of
course, move the trunnion off a couple of degrees
between the measurements. The Earth should be

a lot smaller in your field of view today. I'm
sure you're a lot more qualified to tell us about
that than we are, but to ensure that you're
getting a good angle measurement between the

star and the Earth horizon, the sextant M-line,
which is the line that runs through the two

hash marks and is perpendicular to the R-line,
should be parallel to the Earth horizon at the
substellar point. And then the actual super-
imposition of the star upon the horizon can be
made at any point in the field of view of the
sextant: above, below, or on the M~line. We
recommend the marks be made as rapidly as possible
after AUTO maneuver. If you feel that the

amount of time between the AUTO maneuver and the
time you get ready to mark is excessive, or that
you don't like that AUTO meneuver attitude when
you get ready to mark, of course, you can use a
VERB 94 -~ VERB 9k to get you back to the flashing
51 position to redo the AUTO maneuvers. Over.

Roger. Stand by one. We're going to stop PTC,
and then we'll talk about this P23.

Jdkay .

1ouston, Apollo 11.
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Go ahead, 11.

Okay. We're stopping PTC now and maneuvering

to our P52 and optics CAL attitude. In regard
to that P23, what T was trying to tell you yes-
terday was about that. The M-line is not any-
where parallel to the horizon at the roll, pitch,
and yaw which you gave me to go to for the sub-
stellar point, and I was trying to maneuver off
to get it parallel to the horizon when you all
said that was not necessary.

Roger, 11. I guess in keeping the cups of coffee
score, why you get that one.

Well - Okay - Well, this morning, let's just see
how close it comes to being parallel to the
M-line. Before we started marking for the first
time, it appeared that the computation of - of
those three angles was somewhat off, and that 7
was wasting a lot of gas by going to those three
angles and then having to make large attitude
changes after that to get the M-line parallel.
In some cases it appeared to be just an accepted
attitude required, and you all said that it
wasn't needed. So I was marking in some cases
with the M-line not parallel. I thought perhaps
you had some processor for computing that offset
and making sense out of that data, but as far as
I know, we've got to have the M-line parallel to
the horizon.

Roger, 11. We don't have that capsbility. We
do require that the M-line be parallel to the
horizon in order to get a good mark. We feel
that possibly the — the state vector information
that you were using for your maneuver basis yes-
terday may have needed to be updated a little.
And if you'll stand by a second, we'll give you
an evaluation of what we feel you'll get today
by the AUTO maneuver.

Ckay.
Houston, Apollo 11. Over.

Go ahead, 11.

Roger. I'm getting ready to do an O2 fuel cell

purge. Do you have any particulars on this?
And T assume you want these one at a time, or
can I triple up? Over.
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01 00 11 13 ccC Wetd like them one at a time, and stand by. I
don't think we have any sequence. You can do
them in any order you want.

0l 00 Ll 23 CMP Okay.

01 00 11 26 cc And we're watching you on ™ down here.

01 00 15 03 CMP Houston, Apcllo 11. You want to look at these
NOUN 93's before I proceed on?

01 00 15 11 ccC Yes, please. OStand by a second.

01 00 15 1k CMP Okay.

01 00 16 12 cc 11, this is Houston. On our T, here, we're only

seeing values in two registers. Can you read us
out the contents of register 3, please?

01 00 16 22 CMP Register 3: minus three balls 2k,

01 00 16 25 cc Roger. Minus three balls 24. And you can go
ahead and proceed.

0Ol 00 16 36 CMP Okay. Proceeding at this time.

01 00 16 58 cC 11, Houston. After you've completed P52, we'd

like to uplink you a new state vector so we can
start out clean on this P23. Over.

01 00 17 G9 CDR Okay.

01 00 17 22 CMP Houston, are you observing the higher 02 flow on
fuel cell 37

01 00 17 3k CDR Houston, Apollo 11. It's triggered the MASTER
ALARM three times, now. There goes number L,
It goes up to about 1.4, then oscillates back
dovn to about 1l.1. Over.

01 0C 17 50 cC Roger. We saw them 1.3 now on TM. Stand by a
second.

01 00 18 01 CMP And we're in POO, now, for a state vector.

01 00 18 06 cc Roger. Give us ACCEPT, please.

01 00 18 13 CMP Roger. Done.

01 00 18 41 cc 11, Houston. On your 0, flow, fuel cell 3:

apparently it was flowing a little higher than
the other two during purge, but the flow rate is
acceptable. Over.
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Roger. It seems to be flowing a little bit more,
and actually putting out more current than the
other two, also. Over.

Roger. We copy.

11, this is Houston. We've completed the uplink;
the computer is yoursj; you can go back to BLOCK.

Okay. Thank you. b
Go shead, 11.

Houston, 11. I don't believe we were calling
you right then.

Roger. Out.
Houston, Apollo 11.
Apollo 11, this is Houston. Go ahead.

Roger. I'm in a good attitude here to do - I
have in the sextant this last P52 star, star 37T.
Is that all right for the optiecs calibration to
save some gas, or do you want to go over to
star 407

Star 37 will be fine for the optics calibration.
And we haven't noticed a VERB 66, yet, after our
state vector uplink. Over.

Okay.

When you move into P23, we recommend that you
use the CMC-computed angles for your AUTO maneu-
ver and see how that works out. If it doesn't
bring you up with the M-line parallel to the
horizon to the substellar point, we will see if
we can get you some ground—computed angles. I
guess the big thing here is to make sure that
the M-line is parallel fo substellar points so
we can get a good angular measurement. Over.

Yes. I believe.

Roger. Over.

Houston, Apolleo 11. Marking on this star, I get
a NOUN 87 twice in a row of five balls, so that's

sufficient for a count.

That's certainly very sufficlent.
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Okay. Now I want to go to POO, and I am going
to take your three angles and do a verify of
49 maneuver to your substellar point. Okay?

Okay. We recommend that for the first star, if
we gave you a new state vector, we'd like to
try the CMC-computed angles for your AUTO
maneuver.

Okay .

And have you hit PROCEED on this display to
enter the zero?

Not yet.
Okay .

11, Houston. Over the past 2 hours we have seen
a slight continuing increase in partial pressure

of C02. Have you in fact changed the CO2 canis-

ter yet this morning? We don't need to do it
right now; we'd just like to confirm it on our
instrumentation - is in good shape. Over.

No. We haven't changed any canisters this morn-
ing.

Okay. Then you can plan on accomplishing that
after P23 is over and you've got the LEB clear.

A1l right.

Houston, Apollo 11. We're in process of maneu-
vering to P23 in desired attitude. It likes
roll 8.37, pitch 61.33, and yaw 339.87. Over.
Roger. We copy. And that is for star 017
Star Ol, right near the horizon. Code 110.
Roger.

Houston, Apolle 11. On this star, the AUTO
maneuver works just fine. I am right at the
substellar point. Everything looks beautiful
except there is no star in sight. It is just
not wvisible.

Roger. 1Is this for star 017

That's correct.
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You are not getting any reflections or anything
like that that would obscure your vision, are
you?

Well, of course, the Earth is pretty bright, and
the black sky, instead of being black, has sort
of a rosy glow to it. The star, unless it is

a very bright one, is probably lost scmewhere
in that glow, but it is just not visible. I
maneuvered the reticle considerably above the
horizon to make sure that the star is not lost
in the brightness below the horizon. However,
even when I get the reticle considerably above
the horizon so the star should be seen against
the black background, it still is not visible.

Roger. We copy. Stand by a minute, please.

11, this is Houston. Can you read us the shaft
and trunnion angle off the counters?

Yes. I will be glad to. Shaft 331.2 and
trunnion 35.85.

Roger. Thank you.

It's really a fantastic sight through that sex-
tant. A minute ago, during that AUTO maneuver,
the reticle swept across the Mediterranean. You
could see all of North Africa, absolutely clear;
all of Portugal, Spain, southern France; all of
Italy, absolutely clear. Just a beautiful sight.

Roger. We all envy you the view up there.
But still no star.

11, this is Houston. Over.

Roger. Go ahead, Bruce.

On our ground computers we confirm the shaft and
trunnion angle that you have as being pointed at
the star. However, it locks as though that

shaft and trunnion angle is also pointing into

the structure of the IM, so that while you will
be getting the Farth's horizon, the star ... is
obscured by the IM. We recommend an AUTO maneu-
ver to the attitudes pen-and-inked into the

flight plan. Roll 1772, pitch 2982 and yaw 330.0.
Over.
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01 01 06 5k Ce 11, this is Houston. While you're maneuvering,
could we get a LM/CM DELTA-P reading from you?
Over,

D1 01 07 01 CMP Roger. Just a tad under 1, Bruce, 0.95.

D1 01 07 05 CcC Roger. 0.95.

01 01 11 1k ce Apollo 11, Houston.

01 01 11 17 CMP Go ahead.

01 01 11 21 cc Is the Commander aboard?

01 01 11 36 CDR This is the Commander.

01 01 11 39 cC T was a little worried. This is the backup Com-

mander still standing by. You haven't given me
the word yet. Are you GO?

01 01 11 L8 CDR You've lost your chance to take this one, Jim.
01 01 11 53 CcC Okay. I concede.

01 01 13 36 CMP Houston, Apollo 11.

01 01 13 41 cC Go shead, 11.

01 01 13 43 CMP Okay. Our maneuver is complete, and at this at-

titude the M-line is exactly 90 degrees out of
phase. It is exactly pointed along the vector
toward the center of the Earth instead of being
parallel to the right.

01 01 14 o0 cc Roger.

01 01 1k 16 CMP I'm going to hold right here for your next sug-
gestion.

01 01 14 21 cc *  Roger.

01 01 18 19 CMP Okay, Houston. It appears to be okay now. We've

changed our attitude slightly, and I have a star
and I'm maneuvering to get the M-line parallel.

01 01 18 3k cC This is Houston. Roger. We copy.
01 01 20 29 - CDR Houston, Apollo 11. You - Stand by one.
01 01 36 08 CMP Houston, Apollo 11. Are you copying these NOUN

4g's that have been going through?
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01 01 36 1L cC Yes. We surely are. Let's see: plus 0.1 and a
plus 0.2 on nautical miles and feet per second.
Over.

01 01 36 22 CMP Roger .

01 01 L3 45 cC 11, this is Houston. Over.

01 01 L3 Sk CMP Go ahead.

01 01 b3 56 cc Yes, Mike. We show you in VERBR 99 right now.
Qver.

p1 01 bk 01 CMP That's right. I _ T haven't entered - I gave the -

I gave it back to the computer for a second. 1 put
the mode switch from MANUAL back to CMC while I
fooled with the DSKY, and the computer drove the
star off out of sight. 8o the delay here has been
in going back to MANUAL and finding the star again,
which I've finally done. And - Just a second here,
1'11 go to ENTER and get a 51 and mark on it. As
1 say, for some reason the computer drove the star
off out of sight.

01 01 Wbk kT cC Okay. Roger. Out.

01 01 L& 1k ce Apollo 11, this is Houston. Over.

OL 01 48 21 CMP Go ahead.

01 O1 48 2k cC Roger. We show you as a little less than an hour

to the midcourse correction number 2 burn. We
recommend that you terminate the P23 activities
here and press on with the waste-water dump, which
we need from you, and get it ready for the burn.

Over.
01 01 48 ko CMP Okay .
01 01 48 Lk cc And I have your midcourse correction number 2 PAD
when you're ready to copy.
01 01 48 50 CMP Stand by.
01 01 L9 15 CMP Roger, Houston. Apollo 11, ready to copy MCC 2.
01 01 kg 20 cC hpollo 11, this is Houston. Midcourse correction

number 2. SPS/G&N 63059, plus 097, minus 020,

GET ignition 02644 5792, plus 00118, minus 00003,
plus 00177, roll 277 355 015, NOUN Lh BLOCK is NA,
DELTA-V, 00213 003 00168, sextant star 730 2082 370.
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The rest of the PAD is NA. GDC align: Vega and
Deneb. Roll align 007 14k 068. No ullage. IM
weight: 33302, For your information, your heads
will be pointed roughly towards the Earth on this
burn. Read back. Over,

01 01 51 12 CMP Roger. Midcourse correction number 2. SPS/G&N:
63059, plus 097, minus 020 0264k 5792, plus 00118,
minus 00003, plus 00177 277 - Are you still copy-
ing?

01 01 51 50 CcC Roger. BStill copying. Go ahead. Apollo 11, this
is Houston. T copied your transmission about roll
27T, and go ahead from roll 277. Over.

01 01 52 19 CMP Roger. 355 015, NA, 00213 003 00168 30 2082 370.
Vega and Deneb 007 144 068. No ullage. IM weight:
33302. Heads towards the Earth. Over.

01 01 52 L6 ce 11, this is Houston. Readback correct. Out.
01 01 54 o2 cc Apollo 11, Houston. Over,

01 01 54 08 CMP Go ahead, Houston. Apollo 11.

01 01 54 09 cc Roger. We'd like you to terminate battery A

at GET 26 hours and reinitiate battery A charge
after midcourse correction 2. Over.

01 01 54 23 CMP Apollo 11. Roger.

01 01 54 27 cC Roger. Out,

01 01 %9 37 cc 11, this is Houston. Over.

01 01 59 L1 IMP Go ahead.

01 01 59 43 cc Roger. If you can give us ACCEPT, we'll send you
up a state vector and a target load for the maneuver.

01 01 59 52 LMP Okay. Give us 1 minute to check the P23 damape.

01 01 59 58 ce Sure thing.

01 02 00 31 IMP Houston, Apollo 11. The DSKY's yours.

Gl ¢2 00 35 cC Houston. Roger. Out.

Cl 02 03 Lo cC 11, this is Houston. We've completed thn uplink.

The computer's yours.

01 02 03 sk LMP Thank you.
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01 o2 07 17 CMP Houston, Apollo 11,

01 02 0T 21 ce Apollo 11, this is Houston. Over.

01 02 07 2k CMP Roger. Wonder if you have a star that might be

a little closer to the direction we're burning
than the one you gave us. '

01 02 07 33 CcC Roger. We're going to rework the attitude in
the sextant star for you in order to improve the
high-gain antenna coversage, and we'll have that
for you in a few seconds.

01 02 OT L3 CMP Fine. We're already maneuvering ...

01 02 O7 51 cC . Roger.

01 02 08 02 CMP Maybe you can make it jJust the change in roll.

01 02 08 o7 cC Roger.

01 02 08 Ls cc Apollo 11, this is Houston. Over.

01 02 08 49 CMP Go ahead.

01 02 08 51 ccC Roger. On your attitude for the burn: we'd like

you to use roll 096, pitch 356, yaw 018. That will
give you a sextant star of 01, shaft 253.8, trun-
nion 24.2. Over.

01 02 09 36 CMP ... 356 ...

0L 02 09 51 cC 11, this is Houston. We are having difficulty
reading you through the noise. Could you read
back again, please? Over.

01 02 10 05 CMP Roger, Houston. Apollo 11. Do you copy?

01 02 10 10 cc Roger. Very weakly in the noise, but I think I
can copy. Go ahead. -

01 02 10 19 CMP Okay. Roll 096 356 018 ... star 01 ...

01 02 10 38 CcC Roger. I got all of that except trunnion.
It's trunnion 2h2. Over.

01 02 12 19 ILMP Houston, Apollo 11. How do you read m2 now on
OMNI A?

01 02 12 22 cC Roger. Loud and clear, 11.

01 02 12 26 IMP Okay. We'll stay on OMNI A for a whilz, then.
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01 02 12 30 CcC Okay. I got all your readback except the value
for trunnion. If it's 242, confirm, please.
01 02 12 36 CMP Roger. 2k2.
01 02 12 38 cC Okay .

END OF TAPE
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llouston, Apollo 11. Could you give us o couple
of high-gain antenna anpgles, pleasce?

Roger. Stand by, 11.

Roger, 11. Pitch minus 35, yaw 0. Over.

Thank you.

We got them.

Okay .

Houston, Apollo 11. How do you read high gain?

Read you loud and clear on high gain down here,

and everything's locking good from our standpoint
for your burn. Over.

Ckay, Bruce.

Houston, burn completed. You copying cur residuals?
That's affirmative.

And, Houston, looked like we saw about 37 or 88 psi
on chamber pressure that time. I'd like you to lock

at that on the ground.

Roger, 11. We'll take a look at that and get back
in a few minutes,

ll. Housteon. On our reel-time telemetry we saw

95 to 97 pai on chamber pressure. We'll - We will
logk at the recordlings down here, thouga, and get
baeck with you again. Over.

Qkay, Thank you.

And we've copied your residuals, 11.

Roger. No, we're not going to trim those ..,

11, Houston. Could we get your DELTA-V counter
reading, please, from this burn?

That's minus 3.8.
Minpus 2.87

3.8.
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01 02 50 06 cc Roger. Copy minus 3.8.
01 02 51 0k CDR Houston, is there anything else you need on the
burn status report?
0l G2 51 15 cC This is Houston. Negative, 11.
01 02 51 23 CDR Roger. Thank you.
01 02 54 41 cc Apollo 11, this is Houston. Over.
01 02 54 L5 CMP Roger. Apocllo 11.
01 02 sk L7 cC Roger. I just wanted to remind you thet we

haven't noticed on the TM the VERB 66 sfter the
burn. And for your information, we played the
recorded TV back last night, I believe, after you
all turned in for your rest period, and the pic-
tures care out quite well. Over.

Jl 02 55 10 CMP Did you get any usable pictures cut of MILA on
that first pass?

0l 02 55 15 cC Not that we've seen. We had word on tle voice
loop that MILA reported that they had gotten a
minute's worth of TV signal, and Goldstone reported
that they had gotten about a minute's worth of
modulation but that they weren't able to get
anything off of it.

01 02 55 35 e Qkay. Thanks.

01 02 55 &0 cC Oksy. We have another input here, 11, thet the
MITA date was recognlzable as a picture, but we
don't have any evaluetion as to the quality of the
picture, Over, '

01 02 55 =3 CMP Okay .

01 02 55 55 cc And for our informatlon, we've been watching a PCQ,,
agaln. Did you change a lithium hydrox:de canister
this morning? Over.

01 02 56 08 CDBR Yeg. We did, and we've been seeing 1.7 percent in
the spacecraft ever since.

01 02 56 1L cc Roger. That egrees with our data.

01 02 56 1¢ CDR 1.7 millimeters.

01 02 56 21 cc Roger., We copy.
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01 02 57 QO CDR Houston, Apollo 11, We're starting our maneuver
to PTC attitude.
01 02 57 05 cC Roger.
01 02 59 21 ccC 11, this is Houston. Over.
0L 02 59 26 LMP Go ahead.
01 02 59 27 cC Roger. From a propellant-balancing staadpoint,

we recommend that you use quads Alfa ani Brave
to start the PTC maneuvers. Over.

01 02 59 =9 LMP Roger. Understand Alfa and Bravo.

01 02 59 L1 cc Roger. Out.

01 03 06 14 cc 11, this is Houston. Over.

01 G3 06 19 CDR Go ahead, Houston.

01 03 06 =1 cc Roger. Fcr CRYO-balarcing purpcses, we'd like you

to turn the heater and cxygen tank numt=ar 1 off
at this time. Over.

01 03 06 =2 CDR Okay. Stand by.

01 03 06 =5 cC Everything else in the CRYO system remains the
same.

0l 03 06 39 CDR Okay.

01 03 06 56 CMP Okay. We have 02 heater tank 1 off.

01 03 07 C1 ce Houston. Roger. Out.

01 03 O7 10 oMP How is EECOMM today? Is he happy with 11l those

good things?

01 03 07 1k cC Oh, EECOMM 1s happy, and after you get ’TC set up,
we've got a little procedure from EECOM{ here to
check out the O2 flow and the 02 flow sensor in

your cabin enrichment., Over,

01 03 07 29 CMP Okey .

01 03 Q7 35 CMpP It'1l be a while, Bruce. We're Just now arriving
in PIC attitude, and we're going to our 20 minutes

of monitoring thruster activity.

01 03 QT L2 cc Roger. We copy. He'll be here.
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Houston, Apollo 11. Are you going to take control
of the OMNI's now and uwitch us between B and D7

This is Houston. ©Stand by one.
11, Houston.
Go ahead.

Mike, how about selecting Bravo at this time, and
I'1l give you a COMP configuration here, shortly.

Okay.

That PTC sure worked well last night.
Outstanding.

11, Houston.

Gc ahead.

Okay. Recll for the COMM situation: have S-band
antenna OMNT A in Bravo, S-band antenna OMNI to
OMNI, high-gain track to MANUAL, and the pitch is
minus 50 and yaw is 270.

Tou may have to repeat some of that, Jemes. We've
got a LM guy teking ceare of the hignh gedn right
now.

Yes, and he is eyeballiing tne Earth.

He's got his head ocut the window.

I understand, I‘ha& Trouble on 12 with him, too.
Say agein what you'd like.

Okay. The S5-band antenna OMNI A switel to Bravo
which you have now, and S-band antenna OMNI to
the OMNI position, anc- the high-gain track to the
MANUAL position, and the pitch and yaw angles

are minus 50 for pitch and yaw is 270.

Minus 50 and 270.

Hey, Jim, I'm locking through the monoccular now,
and to coln an expression, the view is just beauti-
ful. It's out of this world. I can see all the
islands in the Mediterranean. Some larger and
smaller islands of Majorca, Sardinia, and Corsica.



(COSS NET 1)

01 03 18 ¢3 ol4;
01 03 18 12 IMP
01 03 18 L CDR
01 03 18 19 cC
01 03 18 27 IMP
01 03 18 93 MP
01 03 19 15 ce
01 03 19 25 IMP
01 03 20 16 cC
01 03 21 50 LMP
D1 03 21 54 ce

Tape 18/5
Page 84

A little haze over the upper Italian peninsula, some
cumulus clouds out over Greece. The Sun is setting
on the eastern Mediterranean now. The British Isles
are definitely greener in cclor than the brownish
green that we have in the islands, in the peninsula
of Spain, Over,

Roger. I understand that the Northern Africa -
Mediterranean area is fairly clear today, huh?

Right.

Yes. We see a bunch of roads with cars driving
up and down, too.

Do you find that the monccular is eny good to
you, Buzz?

Yes., It would be nicer if it had znother order
of magnitude of power on it. Of course, it has

a tendency to Jiggle around 2 little bit, and you
might want to have some sort of a bracket. I hate
to use that word though.

Got an anticyclone going in the southern hemisphere
southeast of Brazil, and some - Well, the diameter
of it must be over 2000 miles across.

How does the weather lock up in the southerrn part
of the western hemisphere, or up in the United
States areal

Well, you all are Jusl beginning toc come over the
limb now. I can see parts of Central America, and
it locks to be fairly clear there. The islands in
the Caribbeasn are beginning to come in and rather
a few gtreaming lines of clouds. Looks like there
is & system up to the - well, off of Gr=enland
that has some large cloud streamers extending back
down to the southwest. The east coast of the U.3.
is Just coming into view now, and it deesn't lock
too bad that I can see right now. We may have
some pretty good shots later on this afternoon.
Over.

Roger. Thank you,
Houston, Apollo 11,

Go ahead, 11.



(Goss NET 1) Tape 18/6
Page 85

01 63 21 56 LMP I've got a comment about the point on the Earth
where the Sun's rays reflect back up toward us.
In general, the color of the oceans is mostly
uniform and it's bright and darker blue except
for that region that's about one-eighth of an
Farth's radius in diameter; and in this circular
area, the blue of the water turns a grayish color,
and I'm sure that's winere the Sun's rays are
being reflected back on up toward us. Over.

01 03 22 41 CcC Roger, Buzz. We noticed the same thing. It's
very similar to locking at a light shining on
something like a billiard ball or a bowling ball.
You get this bright spot in the blue of the water,
and that turns it to sort of a grayish color.

01 03 22 =7 LMP Yes. Is there a Navy term for that?

01 03 23 (0 cC (Laughing.) A lot of gray puint.

01 03 25 o7 cC 11, Houston.

0l 03 25 .2 CMP Go ahead, Houston.

01 03 25 =8 cc Mike, are you satisfied with P23 now?

01 03 25 L3 CMP Yes, I'm happy with the last updates we got, you

know, in terms of what it did toc our state vector.
S5till not altogether happy with the various pro-
cedures. If we could pick stars withir the smaller
range of trunniom angles so that vou cculd allow
F23 to pick its own maneuver and go to that sub-
stellar point and then have that star visible, that
would seem to me to be the simplest and best way

to do it.

01 03 26 14 cc How gbout the - -

01 03 26 19 LMP ... correction on that last

01 03 26 20 cc How about the horizon now? Is it pretty well
defined for you and noc longer hazy?

01 03 26 2L CMP Yes. We're far enough out now that the - I think
the horizon definition variation is lost in the
North.

Q1 03 26 57 MP Hey, Jin.

Cl 03 27 03 cC Go shead, Buzz.
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01 03 27 06 LMP Looks like the best way to get a steady view through
the monocular is Just steady it out and let it close
when it's in front of your eye, and then you kind of
float up next to it so that you're not touching it
at all. It has a very slow drift, and yvou get a
better ~ steadier view that way.

0l 23 2T 25 cc Sounds good.
01 03 27 u7 ce How does it feel to be airborne again, Buzz?
0L 03 27 51 IMP Well, I'1l tell you, I've been having a ball

flogating around inside here, back and forth up to
one place and back to another. It's lite being out-
side, except more comfortable.

01 03 28 (4 cC It's a lot bigger than our last vehicie,

01 03 28 (6 CMp ... kept me busy, I'm .

01 03 28 10 CMP Say again about Buzz -

01 03 28 11 LMP Yes. It sure is nice in here.

01 03 28 13 cc I said it's a lot bigger than the last vehicle

that Buzz and I were in.

0l 03 28 17 CME Oh, yes. It's been nice. I've been very busy
so far, I'm locking forward to taking “he after-
noon off. I've been cooking, and sweeping, and
almost sewing, and you know, the usual little
housekeeping things.

01 23 28 30 cc It was very ccnvenient the way they put the food
preparation system right next to the NAV station.

01 03 28 L3 CIR Everything is right next to everything .n this
vehicle,

01 03 28 L3 LMP Not if you're in the ...

01 03 28 53 CDR Jdim, it's been & little warm in the machine through-

out yesterday and last night during the PTC. It
cooled off somewhat with the windows buttoned up,
and we've seen suit temperatures of about ~ the high
LO's and cabin temperatures in the low 60's. But
this seems to be still a little bit on the warm
side.

01 03 29 28 cc I understand that it got a little warm during the
day and cooled down a little bit when ycu put the
shades up, but you're still a little bit warm. Do
you have any moisture condensation or anrsthing like
that on the wall?
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No, we haven't been able to detect any moisture
anyplace in the spacecraft. It seems to be fine.

One of the hydrogen filters - the one that we've
got on the hot water - seems to keep flowing when
you remove one of the food bags from it. Its flow
rate is quite small, right near the end of one out,
and that contributes a little bit of moisture to
the atmosphere.

Yes, that hydrogen thing, it's - I'm nct sure, but
I think it's a backpressure problem. If the thing
sees any backpressure at all, like when the bdag

is attached, well the flow rate will slowly de-
crease to where it's zlmost zero, and you wait,
and you wait, and you wait for that last ocunce.
You think yvou have it, and you remove the bag,

and then you very rap.dly thereafter sez maybe

a glob the size of a dime or a guarter come out
and Just hang there. That appears tc be true even
though the opening infto the tag is not restricted.

Understand.

In general, I think they do quite a gocd job,
especially on the guns, in removing a jot of
the hydrogen bubbles,

Have the water temperstures been good? Are
you getting hot water?

Yes. It seems reasonably warm.

We made three cups of coffee today. The last one -
you know when all the plumbing was warmed up, the
hydrogen gun and everything, was warmest of the
three. I don't know who had that one - Neil, did
you have that one? How was your coffee? You didn't
drink it till later, ¢id you? Anyway, it's pretty
gocd. It's not piping hot, but it sure beats
stone-cold coffee.

Jim, we've been sitting here a little over 20 minutes
now, How does the thruster firing activity look?

Are you ready to go on with this PTC?

Roger., Stand by.

We're all set to go, Mike,

Ckay. I'1l press on then.
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01 03 35 59 CMP Houston, Apollo 11. PTC has started and it loocks
good.
01 03 36 06 cC 11, Roger. This is Houston. Roger. Out.
Ol 03 k7 22 cc Apollo 11, this is Houston, Over.
01 03 L7 27 CDR Go shead, Houston.
01 03 47 29 cC Roger. If you're free for a couple of minutes,

we have a procedure here that will let as verify
the 0, flow transducer snd at the same time get

some iore of cur cabin enrichment out of the way.
QOver.

01 63 L7 L6 CDR Stand by.

01 03 W8 =7 CDR Go ahead, Houston. We're ready to copy.

01 03 LB L1 cC Rcger. The primary purpose of this is, as I men-~

tioned, to let us chetk out your 0, flow transducer.
=

However, we still need about 2 hours'! worth of

cabin enrichment, so we'd like to keep the vent that
we're going to set up going for this purpose. Okay.
We want you to install the cabin vent gquick dis-
connect which you'll find in compartmernt R-6, that
is Romeo 6, on the urine connector on panel 251.
When this is completed, verify that the waste
stowage vent valve is closed, and then open or
position the waste maragement overboaré drain to
the DUMP position. Over.

01 03 49 Lo CDR Okgy. Understand that, Install the cabin quick
disconnect cut of R-6 on the 251 urine ~onnector
and verify that the waste dump valve is closed, and
say again the last part.

01 03 50 02 CcC Roger. And then put the waste management overboard
drain valve into the I'UMP position. Over,

01 03 50 15 CDR Roger. Put the waste management overbcard drain
valve to the DUMP position.

01 03 50 20 cC Right. That's the cne down on panel 251 also. And
we'll watch your 02 flow on telemetry down here,

0l 03 52 49 CDR Okay, Houston. That configuration is set up.

01 03 52 57 cc 11, this is Houston. ©Say again, please.
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01 03 53 02 CDR You do have the 02 flow transducer checkout setup
accomplished.
01 03 53 ¢8 cc Okay. Understand you have opened the drain valve
st this time.
01 03 53 13 CDR That's ... It's in DUMP,
01 03 53 15 cC Roger. We're not getting telemetry data from you

right due to low signal strength. There it comes
back. I expect it'll probably take us anywhere
from 15 minutes tc half an hour to see an increase
in 02 flow due to the size ¢f the cabin and of

course of the small size of the drain. Over.

01 03 53 26 CDR Roger.

01 ok 07 16 CcMP Housten, Apollo 11.

01 ok o7 18 ccC Go ahead, 11.

01 ok 07 21 CMP Roger. I've got the world in my window for &

change and lcoking at it through the mcnocular,
it's really something. I wish I could describe

it properly. The weather is very good. South
Anmerica is coming arouvnd into view., I can see on
the - what appears to me to be upper horizon, a
point that must be just sbout Seattle, Washington,
and from there I can see &l)l the way dom to the
southern %ip of Tierra del Fuego and th: southern
tip of the continent.

01 04 0T 55 cC Roger. | Sowids 1ike ycu ve got & beautl‘ul view
. up there.’ h‘ S
01 ok 08 01 cMp Absolﬂfeij fantastic. I hope e plctures come

ouby. We're rotating around where it's a01ng out
of v:!.w a.ge.in. Cy .
01 Ok 08 09 LMP I'm waiting tu pick”i+ up'in the sextant.
: f.l F "v' ’ t .
01 oL 08 14 cc .Sounds lik¢ one of these rotatlng restavranis.

o L,
b

END OF TAPE L e R
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01 Ok 30 33 cc Apollo 11, this is Houston. Over.

01 Ok 36 09 IMP Houston, Apollo 11. Do you need some help keep-

ing OMNI's locked on us?

01 ok 36 15 ce Apollo 11, this is Houston. Negative. We had a
command computer st the Madrid site go down. We
had to switch over to Ascension temporarily.

We're now back remoting through Madrid. and the
computer is back, and we're ready to resume con-
trol of your OMNI's and full communication. Over.

01 Ob 36 38 LMP Ckay. You've got it.
01 oh 36 39 cC Okay. One thing that we did miss in the dropout

in the noise here is your LM/CM DELTA-T reading
for about 28 hours GiT. Over.

01 o4 37 65 1MP Okay. The LM/CM DELTA-P is 0.98.

01 o4 37 10 cC Roger. 0.98, and what have you been rrading for
02 flow on your onboard gage? Over.

01 ok 37 23 LMFP Well, right now, after we put that gadget in,

we've got it back to 0.35. Before that, we were
reading on scale level. I think ours is relatively
correct, st least when time comes for the water
aceunulator to kick in et 10 seconds, it goes on
up to about 0.75, 0.8, something like that.

01 Ok 37 50 ccC Thie is Houeton. Roger. Out.

01 Ok 38 L3 cC ~And, 11, this is Houston. A little more infor-
mation based on our snalysis of your last SPS burn:
1t looks like you got e good solid buri there. We
show, 9% psi chamber pressure and it looks like the
SFB ie definitely GO. Over.

01 Ob 39 )6 IMP Good to hear it.
01 ok 39 n8 ce Roger. We thought you'd feel that way about it.
01 04 39 21 IMP We're right in the middle of - well either ... or

salmon salad, or something like that. That's
probvably why we're not answering you right away.

01 o4 39 32 cc Okay. Well, we don't want - =

01 Ok 39 33 LMP My compliments to the chef, that salad salmon
.is outstanding.
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01 04 39 k1 cC Roger. Understand that's the salad salmon. Over.
01 ohk 39 L9 IMP Something like that, salmon salad.
01 Ok 39 51 cC There we go, the salmon salad, very good.
01 Oob4 39 57 P Ckay. Bruce, we're coming up on the water ac-

cumulator activity, and it's going on up to 0.85,
oh, gbout 0.95 and it reached a peak there and
then gradually dropped back on down to 0.6 now,
0.4, and it looks like it's pretty well - pretty
well leveling off back down to 0.35. Cver.

01 ok Lo 30 cC Roger. We're copying that.

01 ob L1 27 cc 11, Houston.

01 OL k1 31 CDR Go ahead.

01 04 b1 32 CcC Roger. On that 20 flow transducer down here on

telemetry, our values are agreeing pretty well

with what you read oul onboard, and the LECOMM's
have been noticing this cycle, but it still looks
like the indicated rate is lower than what we would
expect. We're still working on the prcblem, and
we'll let you have a more complete diagnosis on it
in a little while.

01 04 L2 03 CDR Okay. It's s tight fTix then,

01 Gb h2 0O CMP We run a t;éht ship.

01 Ok L2 08 cc Roger, Is that music I hear in the bacgground?
0l Ok L2 15 CMP Buzz in singing.

01 Ok k2 16 ce Okay. ¢

01 0k 42 31 CMP Pass'mél“ th_é sauéagé, wan.

01 0% 32 Q9 cC Apollo‘ll;'tﬁis ig Hﬁuston. Over.

01 05 32 13 CDR Go shead, Houston.

01 0% 32 1k cc Roger, 11. We've Eeen watehing your activity on

the DBKY there, and by selecting another major
program with e VERB 37 ENTER and all that, we show
you collapsing the deadband in PTC and having driven
the CMC rate from 0.3 degrees per second down to

0 degrees per second, although of course, with all
the AUTO RCS coils shut off, you're not firing any
thrp.sters. Qver.
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Oksy. What do you recommend?

Well, you can just continue in your present con-
figuration in PTC. However, 1f you go to turn any
thrusters on, the CMC would then try to bring you
into an attitude hold position rather than con-
tinuing with the PTC. Over.

Roger. I understand.
Okay.

And, Houston, we're just locking at you out our
window here. Locks like there's a circulation of
clouds that Just moved east of Houston cver the
Gulf and Florida area. Did that have any rain in
it this morning?

Roger. Our report from outside says that it's
raining out here, and looks like you'wve got a
pretty good eye for the weather there.

Yes. Well, it locks 1like it ought to clear up
pretty soon from our viewpoint. The western edge

of the weather isn't very far west of you.

Okay.
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01 05 58 15 cc Apollo 11, this is Houston. Over.

01 05 58 22 CDR Go ahead, Houston.

01 05 58 23 cc 1i, this is Houston. ‘As a result of our venting

through the waste management drain, we've con-

cluded that your O2 flow rate sensor is, in fact,

malfunctioning. I mentioned when you talked us
through the cyclic water accumulator dump that
even though it was moving, probably indicating a
higher flow rate, it 3idn't seem to be indicating
a flow rate that is high enough; and based on
that and the flow that we're getting right now,
we've concluded that the transducer 1s malfunc-
tioning. We'd like to continue the O2 Tlow Tor

about another hour, sautting it off at about 31
hours GET, t~ zet the 02 concentration in the

vehicles up to - in tae vehicles up to where it
will be acceptable for LM checkocut. Over.

01 05 59 27 CDR Okay. Does it look to you like it just has a
bias on it?

01 05 59 5 cC Roger, 11. It does seem to be a bias. Looks
like it has a fairly high threshold before it
starts indiceating. EECOMM seems to think, though,
that for high flow rate purposes, it will stiil
give you a reletive indication during the mission.

Over.
01 06 00 10 CDR Okay. We understand. Thank you.
01 06 12 20 eC Apollo 11, this is Houston. We would like you

to terminate charging on battery A at (ET 30
plus 15. Qver.

0L 06 12 11 CDR Okay . ‘30 plus 15 for battery A charge terminate.
0L 06 12 36 ¢ Roger. Out.

0L 06 15 3% ce Apollo 11, this is Houston. Over.

01 06 15 L1 CDR Go shead, Houston.

0L 06 15 L2 ccC Roger. If ycu're free for a minute, I've got

some updates to the P37 PAD's that we possed up

to you yesterday afternoon, I guess., As a result
of doing midcourse correction number 2, the DELTA-V
required in the TLI plus 35, 4k, and 53 PAD's have
changed slightly. Over.
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Roger. Standing by to copy.

Okay. TLI plus 35 PAD: the DELTA—VT should be
7992 instead of 8016. TLI plus 4k - It should

be 6112 instead of 6141. And TLI plus 53 - It
should be 8172 instead of 8209. Read back. Over.
Roger. Understand. 7992, 6112, 8172. Over.
Roger. Readback correct. Out.

Apollo 11, this is Houston. Over.

Go ahead, Houston.

11, this is Houston. Goldstone reports they are
receiving a TV picture coming down fror you all,
s little snowy, but a good TV picture. Over.
Roger. We're just testing the equipme.t uz here.
Roger.

Ask them if they can read the numbers.

Okay. ©Stand by.

Goldstone, this ig Houston CAP COMM. Jver.
Houston CAP COMM, Goldstone M&0O. Go ahcoad.

Roger. Stand Dy = minute, Goldstone.

11, this is Houston. What numbers are you refer-
ring to? CQOver.

Well, I guess 1f they can't see any nunbers, why,
it's kind of a lost cause.

Negative. Stand by. We wanted to know - -

We wanted to know what numbers before e asked
them.

Okay. I'm showing them the DSKY, and 1'd like to
know whether they can read what's showing on the
DSKY, and also whether they can see P-R-0-G,
V-E-R-B, and N-O-U-N. Over.

Roger. Stand by a second.
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Goldstone M&O, Houston CAP COMM. (ver.
CAP COMM, Goldstone. Go ahead.
Roger. Did you copy the spacecraft rejuest?

That's affirmative. I am reading the numbers on
our monitor here.

Okay, that's - Roger. That's both the numbers

on the DSKY itself, and the little worcs like
PROGRAM and VERB, NOUN, COMPUTER ACTIVITY, things
of this sort?

Roger. I can read the numbers clearly. We can't
distinguish what the words are, because it is a
little snowy.

Roger.

Okay. I read VERB, HOUN, and PROGRAM.

Roger. Do you see - Over in the lefthand corner,
there's a big square one that says COMPUTER ACTIV-
ITY, COMP ACTIVITY?

Roger. 1 see a flash occasionally in < hat area.

Roger. That's the ons.

Pkay. It looks like he's moved the camera at this
time,

Reger.,

11, this is Houston. Goldstone M&(0 reports that
they can read the numoers on the DSKY. They can
also read VERB, NOUN, PROGRAM, and see the COMP
ACTIVITY light flashing. Over.

Very good. Thank you.

And they also report you appear to have panned
the camers over to ancther location now.

Yes, we're going to work on something else.
Roger.,
Houston, Apollo 11,

Go shead, 11.



(G0Ss NET 1) Tape 20/h

Page 96
0L 06 51 18 CMP Oh, Charlie. That you?
01 06 51 20 cC That's me. How are you there?
01 06 51 25 CMP Oh, just fine. How's the old White Team today?
01 06 51 27 cC Oh, the 0ld White Team's bright-eyed and bushy-
tailed. We're ever alert down here.
01 06 51 33 CMP Ever alert and ... Hey, yvou got any mzdics down

there watching high grade? I'm trying to do some
running in place down here, and I'm wondering Jjust
out of curiosity whether it brings my lLeart rate

up.
01 06 51 44 cC Well, they will spring into action here momentarily.
Stand by.
01 06 52 12 cC Hello, 11. We see your heart beating.
01 06 52 18 CMP Okay, Well - look at the CDR's snd the CMP's and

see if they go up euny. We're all running in place
up nhere. You wouldn't believe it.

01 06 52 26 cc I'd like to see that sight. Why don't you give
us 2 TV picture of that one.

01 06 52 31 CMF I think Buzz is trying. You got it.

01 06 52 36 cC Okay. It's coming ir at Goldstone, Buzz. As

Bryce .sald, we don't have it here in tae center.

01 0% 52 53 CMF I'm efreid this isn't going to help out the PIC
very much.

01 06 53 05 CMF Yes. T don't know if it's a vibration or what
it. 18, but it makes the pitch and yaw rate needles
on FDAL number 1 jump up and down a li:tle bit
when we Jump up and down. .

01 06 53 19 ceC Rbge%,_-Gbldstoﬁers SEy they see you running
there, Mike.

01 06 53 29 cMP Okag. H

01 06 53 31 CDR Ask him what he's running from.

01 06 53 48 ce 11, Houston. -Mike, we see about a 96 neartbeat

now.

01 06 53 56 CMP Okay. Thank you.
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01 06 5k 27 CMP Well, that's about all that 1s reasomable,
without getting hot and sweaty.
01 06 54 32 cc Roger. We copy.
01 06 58 GO CcMP Goldstone shculd be getting about the test

picture of the Earth we can give them right
now, Charlie,

01 06 58 03 ce Roger, Mike. Thank you much.
01 06 58 o7 LMP We've got a little distortion in the horizontal

direction from banding on our monitor. I wonder
if they're getting the same thing?

01 06 58 17 cC Stand by, Buzz. I'll let you know.

01 06 58 29 LMP I guess it would be more described as a wavinsss,

01 06 58 ;1 cC Goldstone M&0, Houston CAP COMM,

01 06 58 57 cT Goidstone M&D.

01 06 58 38 cc Okay. The crew is complaining of some horizental
banding on their monitor. Do you see that on the
picture?

01 06 59 15 CT Stand by.

01 06 59 4 T.MP They wouldn‘f see anything now. We don't have
anything in focus, Charlie.

01 06 59 20 ce Roger. He's checking on it. I'll see if they
had it earlier. Stand hy.

01 06 59 28 CMP I guess when we're showing the DSKY or when we're
showlng the Earth might be the better time.

01 06 59 3h cC Okay.

01 06 59 L0 cT Houston CAP COMM, Galdstone.

0L 06 59 42 e Go ahead.

01 06 59 13 CcT Okay. Our TV people confirm they see this hori-
zontal band.

0L 06 59 46 o Okay .

01 056 59 51 cC 11, Houston. The Goldstone TV people also sece

the banding when - at the same time you do. Over.
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Okay. Would they call it a horizontal waviness,
instead of banding, maybe?

I'm not, Lolking bo Lhem direcbly.  Oland by,
Buzz. Lot me see how Lhey deseribe (4.

Goldstone M%0O, Houston CAP COMM. Could you put
the TV guy on the loop, please?

CAP COMM, Goldstone. Roger.

Houston CAP COMM, Goldstone M&C NET 1.

Go.

The TV people do not have access to NET 1 in
that area. Suggest we use NET 2 for taat pur-
pose.

Okay. Going to NET 2.

Hello, Apollo 11. Housten. The soldstone TV
guys say they have some herizontal banding
across the upper part of the picture and acroess

the lower part. They would conslder the lines
just straight, no waviness to them at all. Over.

Roger. Understand. They do seem to distort
vertical lines though.

Say agalin about the vertical lines, Buzz.

Roger. When there's a vertical line, these
horizontal bands tend to put small waves in it.

Roger. I copy. He didn't mention that. Stand
by. I'Ll check again.

'Hello, 1ll. Houston. The Goldstone TV said that

when you get a sharp vertical line on .he picture,
when the horizontal banding goes across, it does
appear to bvend it slightly. The same as Apollo 10,
they said. Looks okay to them. Over.

Okay. Understand. It's not our monitor. It must
be the transmitter or the systen.

Reger. I guess so, Buzz. We'll have them look into
it, and see if they can suggest anything.

Hello, Apollo 11. Houston. We've lost our command
interface with Goldstone. We'd like you to switch
to OMNI Delta. Over,.
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01 0T 05 24 LMP Roger. Going to Delta.
01 07 05 26 cC | Roger.
01 O7 OT7 2 CcC Hello, Apollo 11. Houston. We'd like you to

terminate the 02 purge if you have not done so

already, and the TV camera people say that the
lines are inherent in the camera, Buzz; and it's
something that we expected. Over.

01 07 OT7 ki ILMP Roger. Understand about the camera. Say again
about the O2 purge.,

01 07 0T b oo Roger. We can terminate the O, purge at this

time. Over.
01 07 0T >0 LMP Oh, okay. Fine. Will do.
ce

01 07 13 1B Hello, Apollo 1i. Houston. Please select UMNI

Bravo on toard. Over.

01 07 13 76 CMP Qkay. Going to Bravo, Charlie.

01 07 13 28 cC Roger.

01 07 13 2 CMP How's everything going down there? You guys happy
with the spacecraft systems?

01 07 13 37 ce Roger. Affirmative. Everything's looliing really
good to us. Qver.

01 07 13 4 CMP Oksy. Same here.

01 07 1h 23 CMP Charlie, how far out can you pick up TV off the
OMNI?

01 07 1h 7 cc Stand by, .

01 O7 1h a7 cC Hello, Apollo 11. Houston. We're jus: about to

the limits where we can get any kind o picture
at 8ll on the OMNI's on the TV. It - ihe picture,
I guess, would be just almost zero at this point.

01 07 15 02 Cl Okay. Well, for this TV program coming up in a
couple of hours, yocu might give some thought to
how you want us to stop PTC, if you do, for the
best high gain angle; and also it would be nice if
you could stop us at such an attitude that we'd
have the Earth out of one of our windows.

01 07 15 21 ccC Roger, 11. We're thinking about that.
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01 07 15 25 CMP Okay.
01 o7 18 48 ce Hello, Apollo 11. Houston. We got some PIPA

biases and general drift updates for you if you
give us POO and ACCEPT. Over.

01 07 19 01 CDR QOkay, Charlie. Stand by one.

01 07 19 ok cc Roger, 11. The - -

01 07 19 05 CDR You've got it.

01 07 19 Of CcC Okay. Thank you muck. Our biggest drift on the

GYRO's is 0.03 degrees per hour with - on the
X-GYRO. On the PIPA's, the Y-PIPA's the biggest
and it's 0.006 feet per second so ... trying to
tweak it up. The biggest we have is about one
sigma on both GYRO's and accelerometers.

01 C7 19 33 CIZR Sounds good.

01 07 19 37 CcC The system really locks good to us.

01 07 19 L2 CDR Glad to hear it, Charlie.

01 07 20 31 cC il, Houston. You can go back to BLOCK. We've
got the load in,

01 07 20 38 CDR Okey. Roger.

END OF TAVE
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22 25 IMP Boy, you sure get a different perspective in
this thing in zero g. Right now, Neil's got
his fecet on the forward hatch, and he can
with his arms reach - all five windows, He
can reach down into - the LEB where the over-
board drain is. He can practically reach over
in the cockpit.

22 33 CcC Sounds like Plastic Man to me.

23 00 CMF I'm hiding under the left-hand couch trying to
stay out of his way.

23 ok cC Be a good idea, Mike.

25 18 IMP Houston, Apollo 11. You got a cloud over the
Houston area right now?

25 Pk cc Roger. We just had & really big thunderstomm
here about a hour agc. Couple of storits around
the area ... Over,

25 28 IMP Yes. I see one fairly large and isolated one.
There are couple of more off to the left, but
this one looks fairly good size. It could very
well be the one that just passed cver you.

25 33 cC Roger,

T 25 3 ILMP Yes, and it looks like the Cape has been having

& little bit of rain, too.

25 47 cC Roger, The one we hed here came in from the
west and 1ls moving east - or nearly so, as far
ag I could %ell.

25 39 LMP Thet view through this sextant 1s fantastic, T
can see Alaska right up - right up alorg the LM,
end I'm running the crosshairs right now down
the coest of California, the west coast of Mexico,
Yucatan Peninsula, up arouné the Gulf, Florida,
Cuba, down Centrel America, and I'm rurning into
the stop right now, on the sextant.

26 Lk oo Roger. It sounds like a pretty fantastic view.
26 51 LMP The guys in the weethef office at Patrick wanted
a report on the tops but I guess all we can say

is we're above them.

26 58 ccC Roger. We'll pass‘it on to METRO..
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11, Houston. Do you see any predominant weather
systems as far as frontal type or any buildup
of tropical-storm type? Over.

Not any large ones. There are a couple of smaller
disturbances. Well, there's one maybe 300 miles
north of Cuba, but it doesn't look cyclenic.

Roger.

Hello, Apcllo 11. Houston. We got a TV attiitude
for you and also an update to your CMC erasable
load and your alternate contingency checklist,

if you could break that out too. Over.

Roger. I'm not sure I caught all of that. Go
ahead with what you have.

Roger, 11. 1If you'll brezk out your alternate
and contingency checklist for the CEM, we got
an update to same of the erasable icads on
page F2-20. Over.

Okay. Be getting that out, and you can give us
the attitude for TV.

Roger, 11. Your TV attitude will be roll 261,
piteh 090, yaw 000, High gain angle: pitch
plus 28, yaw 271. That puts the left-nand
window pointed at the Earth. We recommend exit-
ing PTC with your updated procedure in the
checklist. Over,

Roger. We copy roll 21 - 61, pitch 090, yaw 00C,
high gain pitch plus 28, yew 271. And we'll
like this with the DELTA-V that we have in the
bock, Over, '

Thatls affirmative.

Charlie, Apollo 1l. I have a couple oi’ guestions
en stopping the PIC, It seems to me the easiest
way to stop it would be -~ we're essentially, of
course, at 0 degrees yaw and closing up to

90 degrees pitch, so it's just.a question of
stopping at 260 roll, roughly, and - How about
for a procedure going MANUAL ATTITUDE, three to
RATE COMMAND and then, seeing as how our deadband
has already collapsed, I'll turn on the panel &
RCS thrusters, at which time it should stop at
whatever attitude it finds itself in, And if I
do all of that as it comes up on 261 degrees
roll, we should stop right there., Is that suffi-
cient?
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Sounds pretty good. Stand by cne.
Sounds like it might save a little gas.

Houston, Apolle 11, What page do you want in
that revision? Over.

Roger, 11. 1If you'll turn to page F2-20. Over.
Okay, Tim -

Roger, 11. Under column A on page F2-20, line 5,
line 05, the new data is 010k2; line 07, the

new data is 00256. Skipping down to line 11,
000703 line 12 is 00042; line 13 is 77730. In
column Bravo, lines 3, 4, and 5, which are blank,
should be all zeros for line 3; line 4 is 20017;
line 5 20616. Over.

Roger., Page F2-20, column Alfa: 05, JL0L2;

07, 002563 11, I'11 =ay again. 11, C0D70;

12, 000425 13, 77730. Columr Bravo: 03, 00C00;
Ok, 20017, 05, 20616. Cver.

Roger. Good readback, Buzz. And stand by, Mike,
on the coming-out—of-the-PTC recommend.tion.
Over. '

Okay. Fine.

Hello, Apollo 1l. Houston with s recommendation
on exiting PTCM. OQOver.

Go aheead,

Roger, Mike. We'd like to see you go to ACCEL
COMMAND on the MANUAL ATTITUDE switches, Then
to turn on the AUTO RCE SELECT switchee, and
then go BATE COMMAND, That will prevent us from
firing Jets uncoupled. CQOver.

Okay. Fine. And I would guess go RAT.I COMMAND
and reoll first and then fellowed by piteh and yaw.

Okay, That sounds good if - And when jyou get to
the roll attitude desired, just go RATE COMMAND
at thet time and it'll stop us right on.

Yes. I agree, Charlie. That sounds right.

Roger.

Hello, Apollc 11, Houston with some more words
on exiting PTC. Over. '
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Go ahead, Charlie.

Roger. Mike, when you were playing with the P37
a while ago and we collapsed the deadband back
down, the DAP assumed that the deadband was
centered around the new attitude that we happened
to be at, at that time. Since then, we've
drifted ocut a couple of degrees in both pitch
and yaw from that attitude such that if we did
the procedure as we called it up to you of going
ACCEL COMMAND, turning on all of the AUTCQ RCS
SELECT switches and then RATE COMMAND, it would
attempt to fly back to the pitch and jaw atti-
tude that it had when the deadband collapsed.

We can prevent that by - just immediately prior
to going to RATE COMMAND on the MANUAL. ATTITULE
switches, if you cycie the SPACECRAFT CONTROL
switch to SCS, then back to CMC. Over.

Sounds like a winner.
Okay.

I'm not going to let these IM guys pley with my
DSKY anymore.

Tou sound like you'd better protect it. It
locks like just about anything that ycu do with
that DSKY is going t¢ collapse that deadband
back down.

Understand.

Charlie, we just STARED to 261 degrees roll,
and it looks like whoever figured it cat did
a good Job. It's right there, dab-smack in

the middle of window number 1.

Sounds greatb.

Looks like Houston's still got a little smog
over it, Charlie.

We've got a constant overcast here in the rocom.
We'll be right there. Stand by.

Of course, & little cloud from up here probably
covers 8 or 10 states.

11, Houston. Some of our guys Jjust came in
from outside and said it's pretty clear over
the center here. It's cleared up comp.etely.
All the storms have moved on.
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OL 08 4G ho M Very good.
01 08 L9 17 LM Ch, yes, Charlie. I can see it through the

sextant now, and I can see the coastline is
clear. Those clouds are just inland a few

miles.
01 08 L9 26 ce Okay. We copy.
01 08 kg9 k9 LMP Looks like the southeast part of the country is

all socked in.

01 08 50 o4 LMF California looks nice. The San Joaguin Valley
shows Up as a real dark spot with a lighter
brown on either side of it. You can't tell
that it's green. It looks just sort of dark
gray or maybe even real dark blue.

01 08 50 16 cC How does the Mojave iouok? Is it clea1?

01 08 50 26 LM¥ Yes. As usual.

01 08 50 28 cC Rcger. The - around -

01 08 50 29 IME It looks like there's some clouds just to the

west of the Sierras, northeast of Bakersfield

a little bit; and crossing over into the

Mojave from Bakersfield looks clear; and then
as you get on further to the scutheast of there,
there's a few clouds.

01 08 50 48 cc Roger, 11. Can you pick out Edwards in the
sextant? Over.

01 08 50 S8 LMP I can see a 10k taxiing out for takeofs on the
runway.

01 08 51 93 ccC Hey, man. That's super.

01 08 51 07 IMP These dang bastards almost always have a 10k

taxiing out for takeoff.

01 08 51 .8 cc 11, Houston. Could you pick out anything around
Edwards, a dry lake or anything? Over.

01 08 51 46 LMP Negative, Charlie. I just - I don't have that
resolution. But to give you some idea, I can -
on the lower Texas coast, I can see - knowing
what I'm locking for, I can see Padre Island.

I can just barely make out the fact that there's
a thin spit of land and then there's a little
dark zone which is the Laguna Madre between it
and the mainland.
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01 08 52 22 cC Roger, 11. That's pretty significant. Thank
you much, Buzz.

01 08 52 27 IMP Right.

01 08 52 39 LME How far out are we, Charlie?

01 08 52 1 cC Stand by. I'll give it to you exactly. Looks
like around 130 000, but stand by.

01 08 52 LT LME Okay.

01 08 53 16 cC 11, Houston. The exact range is 125 00 miles,
and you're traveling Li86 feet per second.

01 08 53 29 LME Pretty far and pretty slow. Just past halfway.

01 08 53 L8 o Hey, Chariie, what the latest on Luna 157

01 08 53 53 cC Say again, Buzz? Over.

01 08 53 58 IME Roger. What's the latest on Luna 157

01 08 54 02 cC Stand by. I'll get the straight story for you.

END OF TiPE
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01 09 37 Li cC Hello, Apollo 11. Houston. Over.

01 09 37 48 CMP Go ahead, Charlie.

01 09 37 50 cC Roger. Latest on Luna 15 - TASS reported this

morning that the spacecraft was placed in orbit
close to the lunar surface, and everything seems
to be functicning normally on the vehicle.

Sir Bernard Lovell said the craft appears to be
in an orbit of about 62 nautical miles. Over.

01 09 38 17 CMP Okay. Thank you, Charlie.

01 09 38 20 cc And also, President Nixon has reported - or
declared a day of participation on Monday for
all federal employees to enable everybody to
follow your activities on the surface. Many
state and city governments and businesses through-
ocut the country are also giving their employees
the day off, so it looks like you're gouing to have
a pretty large audierce for the EVA.

01 09 38 k6 CMP Oh, that's very nice, Charlie. I'll tell Neil
about it.

01 Q9 L7 57 CDR Houston, Apollo 11. We've stopped PTC. We're
in the right position; we're setting up for TV. .

01 09 L8 )2 ce Roger.

01 0% 52 31 cc Apolle 11, Houston. We have you stopped in the

PTC; attitude looks good to us, Mike, I would
like to get a COMM check. The last couple of

the transmissions from the spacecraft has been
garbled from especially Buzz. Could ycu both

give me s COMM check? Over.

01 09 52 51 IMP Roger, Charlie. Buzz here. How do you read?
1, 2, 3, %, 55 5, k4, 3, 2, 1.

01 09 52 =6 cc Roger. You gare about four-by with a slight
decrease/increase in volume, sort of a wavy
volume to it. Over,.

01 09 53 09 IMP Okay. I moved my mike around. How about now?
Is this any better?

01 09 53 12 cc Hey, that's beautiful right there. Thank you.

01 09 53 17 CMP Okay, Charlie. 1, 2, 3, 4, 5; 5, 4, 3, 2, 1.

How do you read me?
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01 09 53 21 cc Roger. You're five-by. Is Neil on?
01 09 53 25 CDR 1, 2, 3, 4,55 5, 4, 3, 2, 1.
01 09 53 27 cC Roger, Neil. You're five-by.
01 09 59 11 cc Hello, Apollo 11, Houston. We got the network

all configured for the TV, You can start any
time you want. Over.

01 09 59 L5 cC Okay, 11. We have a picture. We see the Earth
right in the center of the screen. Over.

01 09 59 52 CDR Roger, Houston. Apollo 11 calling in from about
130 000 miles out. And we'll zoom cur camera in
slowly and get the most magnification we can. Over.

01 10 00 26 cc Roger.
01 10 01 16 cC 11, Houcton. The definition is pretty good on our
monitor here. The cclor is not teo ..., at least

on this set. Could you describe what you're look-
ing at? Over.

0l 10 01 31 CDR Roger. You're seeing Earth, as we see it, out
our left-hand window, just a little more than a
half Earth. We're locking at the eastern Pacifice
Ocean, and the north half of the top half of the
screen, we can see North America, Alasta, United
States, Canada, Mexico, and Central Aperica.
South Americe hecomec invisible just «ff beyond
the terminator or inside the shadow. We can see
the oceang with & definite blue cast, see white
bands of major c¢loud formations across the Earth,
and can see coastlines, pick out the w2stern U.S.,
San Joaguin Valley, the Sierra mountaia range,
the peninsula of Bala California, and we can sce
some cloud formations cover southeastern U.S.
There's one definite mild storm southw:st of
Alaska, looks like about 500 to 1000 m.iles, and
another very minor storm showing the south end
of the screen near the - or a long ways off of
the equator, probebly 15 degrees or mcre south
latitude. Can pick out the browns in the land-
forms pretty well. Greens do not show up very
well. OSome greens showing slong the north-
eastern - northwestern coast of the Un:ited States
and northwestern coast of Canada.

01 10 03 44 cC Roger, 11. It's a pretty good picture on clarity
here. We're having - can you tell us - It appears
to us that there are two distinect clouc formations
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trending east/west, one approximately about along
the equator, and one around 30 or so south latitude.
Could you tell us exactly where those cross the
landmasses? OQver.

Yes. They cross just south of the lower part of
Mexico, probably through Central America. That
is the equatorial bard which we assume to be the
intertropical convergence zcone. The cther band,
which stands about 3C south, correctly appesars
to join the equator at the far left, ¢r Jjust
beyond the horizon on the left edge of Earth,

or at least it looks like it's going to join it.
We don't have an explanation for that vanding.

Roger, Neil. Thank you. It also appears that
Just to the left of the terminator, ur in the
northern hemisphere, there's a cloudbaznd trend-
ing - & gap in the cloud, trending northwest/
southeast. It appears to us that tha". comes in
about over the northern United States, or perhaps
the central United Btates. Is that aicut correct?
Over.

I can see on the menitor the thing you were talking
about, but right now I can't get my eye to the
window to pick out just where it crosres the shore-
line.

Roger.

You guys are doing a good Job. It's a real steady
picture, here. We're - Clarity is ex«ellent. The
coler, it's - the clouds are - The whites are
distinet. The rest »f it looks like, to me anyway
on the monitor I'm observing, is a fairly greenish
blue is the way I'd describe it. Over.

It appears that the - -

Well, we can't observe much green fror the space-
craft,

Roger. On this monitor, the landmasscs appear to
be Just a darker grayish color rather than a brown.

Well, it's true that we do not have thes depths of
color at this range that we enjoyed at 50 000 miles
out. However, the oceans still are a definite blue
and the continents are genersally brownish in cast,
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although it is true that they're tending more
toward gray now than they were at the closer
range.

01 10 OT 33 cc Roger, 11. We've been - I've just been vectored
to another monitor and sure enocugh, the browns
are coming in a lot more distinctly on the Eidephor
that we have up on our screen in the control center.

Over.

01 10 o7 = CDR Okay, world, hold on to your hat. 1'm going to
turn you upside-down.

01 10 OT 30 ccC 11, that's a pretty good roll, there.

01 10 08 23 CDR Oh, I'd say sloppy, Charlie. Let me try that
cne again.

01 10 08 12 cc You'll never beat out the thunderbird.

01 10 08 37 co Apollo 11, Houston. That practice did you some
good. It's looking - real smooth roll, there.

01 10 08 13 cC OCops! Spcke too soon.

01l 10 08 ;33 CDR I'm making myself seasick doing it, Charlie.
I'1l just put you bacxk rightside-up whore you
belong.

01 10 08 58 cC Roger,

0l 10 09 0l CDR You don't get to do that every day.

01 10 09 2 CcC 11, Houston. Could you describe, from your view,

the polar cloudeap? [t appears to us o extend
down the western coast of North America. Would
you estimate how far it extends down? Over.

01 1C 09 7 IMP Trying to fit everybody into the windov.

01 10 09 50 CDR It appears that the cloudcap comes dowr a little
bit below the southern extremity of Alaska.

01 10 10 03 cC Roger.

01 10 10 11 CcC We've - 11, we've lost our picture here, now.

01 10 10 24 ce Okay. Apcllo 11, Houston. We've got the picture

back now.
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Unfortunately, we only have one window that has
a view of the Earth and it's filled up with the
TV camersa, so your view now is probably better
than ours is.

Roger. We copy.

11, Houston. If you could comply, we'd like to
see a little smiling faces up there, if you could
give us some interior views., I'm sure everybody
would like to see you. Over.

Okay. We'll reconfigure the TV for that.

Roger.

Apollc 11, Houston. It appears to us that we're
seeing a view from ocutside plus a little of the
inside. It appears you've taken the camera away

from the left window now. Over.

That's correct. We're moving it back and recon-
figuring for interior lighting.

Roger.

We can still see the Earth through the left window,
and it appears that we can see a flooclight off %o
the left, elther that or some Sun shafting through
the hatch window.

It's & floodlight.

Roger.

Now we're coming in. Can't quite make out who
thet ...

Thet's big Mike Collins, there - ~

You got a little bit of - Yes, hello there sports
fans. You got a little bit of me, plus Neil is
in the center couch, and Buzz is doing the camera

work at thls tlme

Roger. It' s & little dark now, 1ll. Maybe a bigger
f-stop might help.

Yes, that's in work.

It's getting & lot better now, 11. Mixe, you're
coming in five-by. I got a good -
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-

I would have put on a coat and tie if I'd known
about this- ahead of time.

Is Buzz holding your cue cards for you. OQOver.

‘Cue cards have a no. We have no intertioms of

competing with the professionals, believe me.

We are very comfortable up here, though., We

do have a happy -home. There's plenty of room
for the three of us and I think we're all learn-
ing to find our favorite little cormer to sit in.
Zero g is very comfortable, but after a while you
get to the point where you sort of get tired of
rattling arcund and banging off the ceiling and
the floor and the side, so you tend tc¢ find a
little corner somevwhere and put your knees up or
something like that fo wedge yourself in, and
that seems more at home.

Roger. Locks like Neil is coming in five-by there,
11. Mike, see you in the background. The definition
is really outstanding. The colors are good. It's

a real good picture we're getting here of Commander
Armstrong. We - Buzz, when you take the camera

over towards” the w1ndow where the Sun's shafting
through, it tends to blank it out, though.

Yes, Nellvs_standlng on his head ggain., He's
trying to'make me nervous,.

Roger. i@
He's disappearing up into the tunnel, of course, i
as he would going 1nto the lunar module only o
backwards . v . . r ‘o )

t P e
[ - e ! ,,‘ R ) T S -
’ ¥ . . A P

ROger. We can see portions of the LEB now., The

'y or’We»dld heve it anyway 45» ‘f’

. 1

g

And thenydlrectly beh;pd his - head are ourk ;,54'ﬁﬁ%
tha¢ wegusprtg take sightlnga w1th i R ;_fﬂ;

‘. 4,, v g ." ' ﬂ '

Rogey . Coby™, fnd e see the DSKY flashing with oy

quite clearly A . _'f R

: s "
We have the old hlgh g&ln angles telling uq : 3
vhich vay the Ea&th is. i £ oy

ki
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01 10 16 35 cC Copy. That's a beautiful picture. Clarity is
outstanding.
0L 10 16 L7t CMP We can also give you the time of day In our

system of mission elapsed time. Elapsed time:
34 hours 16 minutes and umpteen seconds. Can
you see that clearly enough, Charlie?

01 10 16 59 cC Roger, Apollo 11. We can see it counting up
every - every second. We got 3k 1T 02 now.

01 10 17 13 CMP Okay. Back to the high-gain angles.

01 1C 17 15 ccC Roger.

01 10 17 18 CMP Now we have amputated those.

01 10 1T 45 cC 11, Houston. We have a beautiful rainbow there
now as you move the camera around. ... That

logks like the star charts coming into view,
now, Over.

01 10 17 58 CMP Yes. Those are Buzz's two star charts that he
is using right now as sun shades over the right-
hand window, window number 5.

01 10 18 0T cC Roger. We see the sun shining in through it
behind him and plotting out the equatcrial -
correction, ecliptic plane, and the stars that
you're using for the navigation.

01 10 18 20 CMP Roger. He doesn't really need the charts. He's
got them memorized. They're Jjust for show.

01 10 18 27 CC We copy.

01 10 18 28 LMP While we're pointing up in this direction, we see

out cur side windows the Sun going by and, of
course, out one of our windows right row we've

got the Egrth, Now right behind my window, of
course, we have the Sun, because the Sun is
illuminating the star charts that we see. This
line represents the ecliptic plane and these lines,
vertical lines, represent our reference system
that the spacecraft is using at this time. As we
approach the Moon, the Moon will gradually grow
larger and larger in size and eventually it will
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be in - it will be eclipsing the Sun as we 20
behind it, as we approach the lunar orbit inser-
tion maneuver.

01 10 1¢ 19 CC Roger, 11. We've - Could you attempt a little
bit better focus there, 117 OQver.

01 10 20 01 ccC 11, Houston. That's a lot better on the star
chart now. We can make out the ecliptic plane
and the planets and the Sun and the Moon as they
have gone at various places throughout the ecliptic
plane. Over,

01 10 20 19 CMP Okay, Charlie,

01 10 2¢ La LMP If we can get some cf the wires untangled here,
we'll give you a demonstration of how easy rpush-
ups are up here.

01 10 20 52 CcC 11, Roger. Good view of Buzz, there.

01 10 21 24 LMP When it gets pretty hard doirg it thai way, we
Just roll over and do it the other way.

01 1C 21 30 cc Roger. We copy. We couldn't figure out whether
that was a chinup or a pushup. Just :ake your
choice, I guess.

01 10 22 05 cMp Well, it looks like it's prcbably almest your
dinner tim= down there, Earth, We'll show you
our food cablnet here in a second.

01 10 22 1k cC 11, Roger.

0l 10 22 38 cc 11, Houston. We see a box full of goodies there.
Over.

01 10 22 L3 CMP We really have them, Charlie. We've ot all kinds

of good stuff. We've got coffee up here in the
upper left end various breskfast items, bacon in
little small bites, beverages like fruit drink,
and over in the center part we have, o1, all kinds
of things. Let me pull one out here and see what

it is,
01 10 23 0k cC Roger.
01 10 23 11 CMFP Would you believe you're locking at chicken stew,

here? All you have to do is - 3 ounces of hot
water for 5 or 10 minutes. Now we get our hot
water ocut of a little spigot up here with a
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filter on it that filters any gases that may be
in the drinking water out, and we just stick

the end of this little tube in the end of the
spigot and pull the trigger three times for

3 ounces of hot water and then mush it up and
slice the end off it and there you go, beautiful
chicken stew.

Sounds delicious.

Yes. The food sc far has been very good.
We couldn't be happier with it.

Roger.
Could I borrow that flashlight a second?

The surgeons are saying thank you, there, for
that.

And it is sort of dowa in a dark corner, so we
have a flashlight here to help us see things;
and if I can let go of it carefully, :t'll just
hold itself right where it is.

Roger.
As long as it's ,.., it will,

Apolle 11, Houston. That's a pretty good demon-
stration. You started off really stable there,
Mike., It's -

Well, the problem is, no matter how carefully you
let go, you bump it jfust & tiny little bit and
set it in motion, and once in motion there she
goes. Try thaet again.

It looks fairly stable now with slow rotation.

Well, so much for the food department. I'm
going to close up the store down here.

Roger. We copy.

Charlie, we checked cut the cable lenghths, and
we're thinking we might want to see if we can
take the TV into the LM with us tomorrow for part
of the time. Over.
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Roger. Good show. We'd like to see it if it'1ll
reach that far. Over.

We'll give it & try.

Roger.

And where we sleep is down underneath this couch.
Houston. Roger.

Slowly sinking into the sack there.

It's really comfortable.

Forgot to giwve Buzz his flashlight back.

Apollo 11, Houston. Could you give the folks
a view of your patch on your CWG's? Over.

Stand by one, Charlie; we'll try and give you
a closeup.

Roger.

11, Houston. We have the patch. Could you
attempt to improve the focus slightly? Over.

11, Houston. The scan on the camera makes the -
that's a little bit better now. The lashlight
seems to flicker, due to the scan on the TV.

We can't see the eagle, Now it's a little bit
better. Over. Could you open the f-stop a
little bit more? Over.

It's open &ll the way. We're going to have to
move Buzz around s little bit,

Roger.

Apello 11, Houston. The color is better now.
It's coming in. We could attempt a little bit
better focus on it. There we go; it focuses &
lot better now. We see the eagle coming right
in on the lunar surface. Over. That's very
goed now,

Apcllo 11, Houston. That's very good now. We
can see the Earth in the background, Apollo 11,
and the eagle coming in.
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It's probably pretty hard to see the olive branch,
isn't it?

Roger. It is.

Well, that's what he has in his talons, is an
olive branch.

Copy .

Apcllo 11, Houston. We're really impressed with
the clarity and the detail that we have in the
picture. The colors are - now, it's really an
excellent picture now that I'm loocking at it on
our monitor, which is about 12 seconds before the
networks can get it out due to the conversion that
we have here on our TV converter. We're looking
at the controls in the main display console. We
can see the DSKY up on the panel. Over,

That would be nice if you could tske a lock at all
the circuit breakers; make sure the right cnes are
in and the right ones are out.

Roger. Big Bubba's watching.

And we're glad of it.

Boy, you guys have sure been doing a good job of
watching us, Charlie. We appreciate it.
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32 00 cC The spacecraft's been beautiful, 11. We've really
no complaints at all. Looks - Things are really
great.

32 12 CMP Can you see this DSKY on the MDC?

32 15 cc That's affirmative. It appears that - can't
gquite tell what program ... went PCO. We see
you punching in a VERB 35, I think it is. Over.

32 28 CMP Yes. Might as well tell the LLCOMM's - or tell
the GNC and everybocy to hold on tc thelr hat
and I'11 push the ENTER button.

3z 36 cC Roger.

3z 51 CcC Roger. We see a real display now.

32 56 cC That's a good demonstration of how the crew has
the interface with the computer, talking to the
programs and all that we have in tae computer.

3z 09 CMP Well, that's right, Charlie. Sometimes it tells
us things and somet.mes we tell it things and
meostly it talks to us.

314 cC 11, Houston. We just lost our pic - I sce we're
going back outside now. Over.

3l 29 scC ..

3L 31 cC 11, Houston. We copy. Over.

3k 35 CDR Roger. We copy, And as we pan back out to the
distance at which we see the Earth, well, it's
Apollo 11 signing off.

34 50 cc Roger, Apollo 11. 'Thank you much for the show.
It's a real good half hour. Appreciate 1t.
Thank you very much, Out,

35 22 CMP Okay. That's it, Caarlie.

35 24 cC 11, Houston. We appreciate the show. Thank you
very much. Over.

35 29 CMP Right .

35 L9 cC Apolle 11, Houston. Would you key BRROR RECEY

on the DSKY, please? OQver.
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Okay. We should be straightened out now,
Charlie, and back in PQOO.

Houston, Apollo 11. How do we stand on this

02 fuel cell purge? You want to go ahead and do

that as scheduled in the flight plun?
Stand by, 11. Over.
Okay .

11, Houston. You cezn commence the O2 fuel cell

purge now if you'd like. Over.
Ckay. Fine.

While Buzi is doing that, I'11l chaige the lithium
hydroxide.

Roger.

Hello, Apollo 11, Houston. Over.

Go ahead, Houston. Apocllo 11.

Roger, Buzz. The attitude that we're in right
now is a convenient one to start P:C in. We'd

be satisfied with this attitude. (.0 we'd like
you to disable quads Charlie and Delta; and we'll

wait about 5 to 10 minutes, and then we'll es-
tablish the PTC. Over.

Roger. Disable Charlie and Delta, and we'll wait
before starting PTC.

Roger.

Hello, Apollo 11, Houaston. The rates are damped
out well enough for you to initiate the PTC now.
Over.

Okay. We'll get it going.

Houston, Apollo 11.

Roger. Go ahead.

Roger. This time the DAP didn't 1like 0.3. It's -
We followed the procedures; we got down to

70 Q00 ENTER. It took off at about 0.7.

Roger. We're copying that. Stand by.



(GOSS NET 1) Tape 23/3

Page 120

01 11 00 39 IMP Houston, Apocllo 1l. Would you like high gain
back?

01 11 00 43 cC Roger. And you - Weculd you select ATTITUDE
HOLD? Over.

0l 11 01 09 CDR Houston. Would you say again what your request
is?

0l 11 01 15 cC Roger, 11. We'd like you to go back to ATTITUDE
HOLD. Over.

01 11 01 22 CDR Roger.

0L 11 01 24 cC 11, Houston. Looks like we're going to have to
reinitialate - Treinitialize this P''C.

01 11 01 31 CDR A1l right.

01 11 01 41 CMP Okay. Do you have any roll angle -hat you'd
like to stop it in, Charli=? I haven't stopped
it yet.

01 11 01 L8 cc Stand by.

01 11 21 55 cC 11, Houston. TIt's your preference. Right now if
you want to. Over.

01 11 02 03 CMP Okay.

01 11 07 L7 cc Apollo 11, Houston. Over.

01 11 o7 52 IMP Houston, Apcllo 11.

01 11 07 53 cC Roger, 11. The problem on that initially -

starting up the PTC was we failed to do the

VERB 49 which - and load the desired initial
attitude; so the DAF tried to take it back to the
old attitude that we had started up in number of
hours to go. That's why we picked up the rates
in the other axes. We're going to wait in this
attitude for about 20 minutes to dimp out the
rates again, and then we'll proceed with the

VERB 49 and load our attitude that we have at

the time - at this time. Over.

01 11 08 37 CMP OCkay. That sounds good, Charlie. When you get
to the VERB 49, I'd like for you tc give me the
three gimbal angles that you want loaded.

01 11 08 4k cC Roger. We'll do. Over.

01 11 08 L8 CMP Thank you.
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01 11 08 50 cC And Apollo 11, Houston. We have ycur flyby
PAD if you're ready to copy. Over.
01 11 08 56 CMP Stand by one.
01 11 09 31 LMP Houston, Apollo 11. Is that P30 PAD?
01 11 09 3k ce That's affirmative. Over.
01 11 09 41 LMP Okay. Ready to copy.
0l 11 09 L2 cc All right, Buzz. It's - flyby is the purpose,

SPS/G&N: 62815, plus 097, minus 020 OTO S5k 59hk,
minus 00028, plus 00023, plus 0006S 029 1k9 312,
apogee is NA, plus 00221 00078 001 0003k, sextant
star 01 2185 227, boresight star is NA NA NA,
Latitude is minus 0255, minus 1650C, 1189¢ 36228,
144 56 47. In the comments: your set stars are
Deneb and Vega, 007 Lhh 068. No ullage. It's a
docked burn using th: PTC REFSMMAT. Stand by for
your readback. Over.

01 11 12 41 LMP Okay. Would you give me GBI of 0.05g again,
please?

01 11 12 Lk cc Roger. 1LL 56 47. Over.

01 11 12 58 LMP Roger. Flyby SPS/G&V: 62815, plus 097, minus 020

070 54 5944, minus 03028, plus 00023, plus 00069,
269 149 312 NA, plus 00221 00078 00l 00034, 01
2185 227 NA, minus 0265, minus 16500 11899 36228
14l 56 L7, Deneb and Vega, 007 1k 168, No ullage;
docked, PTC REFSMMAT. Over.

01 11 14 12 ccC Roger. Say again your roll angle, Buzz. I copy -
I read 029. Over.

01 11 1% 20 LMP Roger. 029.

01 11 1k 22 cc Roger. Good readback.

01 11 1k 38 CMP Houston, Apollo 11. On the 0.7 rate, the rate
loaded into the DAP is 0.1 or 0.2.

01 11 1h4 48 cc 11, Roger.

01 11 17 k6 cc Hello, Apollo 11. Houston. Over.

01 11 17 51 CMP Houston, Apollo 11. Go.

01 11 17 53 CcC Roger, Mike. Would you please copy down your

VERB 16 NOUN 20 ICDU angles now, then execute a
VERB 49 and load that - those angles, the NOUN 20



(0SS NET 1) Tape 23/5
Page 122

that you see on the DSKY into the VERB - into the
NOUN 22 slot; and PRO on that, and that will
start our 20-minute rate period. Cver.

01 11 18 18 CMP Okay, Charlie. I'll do that right now in just
a matter of inches. Those numbers are plus 04511,
plus 09021, and plus 35984. Over.

01 11 18 31 cC Roger.

0L 11 20 13 cMP Houston, Apollo 11. I've done tha’ and, of
course, I got an imnediate 50 18. So I guess
we're set up to proceed from here, and 1I'll start
the 20-minute timer.

01 11 20 21 cc That's affirmative.
01 11 20 uk CMP Houston. I still question that 0.7 rate with

0.2 loaded into the DAP, though. “ould you
explain that one?

01 11 20 50 cC Roger. We're workirg on it.

01 11 20 5h CMP Okay.

01 11 25 kLo ccC Apollo 11, Houston. Over.

01 11 2t L8 CMP Houston, Apollo 11.

01 11 2% ko CcC Roger. We got a little laser visuil experiment

we'd like to - for you to do for us. If - if
you got the Earth tkrough any of yyur windows or
through the telescope, would you s> advise?

Over.
Ul 11 2€ 09 CMP Stand by one, Charlie.
01 11 2€ 15 CMP At this roll attitude, what should our high-

gain angles be? Maybe that would help us locate
you. We don't see you in the lens.

01 11 26 23 cc Stand by.

01 11 27 27 CcC Hello, Apollo 11. Houston. Those high gain
angles are pitch minus 70, yaw 90. We think
the Earth is apparently pretty close to
plus z-axis. Over.

01 11 27 ko CMP Ckay.

ar 11 28 00 cmr Okay, Charlie. I got you in the telescope.
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01 11 28 08 cc Roger, Apollo 11. We've got a laser that we're
going to - It's a blue-green laser that we're
geing to flash on and off at a frequency of on
for a second, off for a second. It's coming out

Ogo ‘ of MeDonald Observatory near El Paso, which - is -
should be right on the terminator -- or right
inside the terminator. We are goling to activate
that momentarily. Would you please take a look
through the telescore and see if you can see 1t

Over.

01 11 28 kL2 CMP Telescope? Or sextant?

01 11 28 L5 cc Either one. Over.

01 11 28 49 cMP Okay, I'll try it with the telescope; and if I
don't sece it there, then I'11 try the, sextang;1‘ .

Oi li 28 53 cC Roger. We'll give jou the word whun they ve got
it turned on. Over. :

01 11 28 58 cHP Okay.

01 11 29 b4 cer 11, Houston. They cdon't have it turned on yet.
We'll give you the word when they got it turned

01 11 25 ke oo on. Over.

01 11 29 50 CMP Okay.

01 11 30 k2 ce Hello, Apollo 11. Eouston. We noticed the CRYO

pressure dropped 2 moment ago. Did you stir up
the CRYO's? Over. ' : SR

01 11 30 50 CDR Roger. We've finished our cycling operatibggézi:

01 11 30 53 ce Roger. Copy. Out. . o

01 11 33 53 cc Hello, Apollo 11. Houston. McDoneld's got the.
laser turned on. Would you take a look? . Over..

01 11 3% o2 CMP Ckay, Charlie. : j?i”

01 11 3k Ok ce Tt's bluish-green.

UL 11 27 27 , R

01 11 36 48 cc 11, Houston. We got some shaft and trunnlon on

you that might tweak it up a little Dbit. Shaft
of 141.5, trunnion of 39.5. Over. .

01 11 37 03 CRR Okay. Stand by.

01 11 38 55 ce Apollo 11, Houston. If you see 1t. it should be
coming up - appear to be coming up through the
clouds. McDenald reporﬁs that‘é*ere sﬁyﬁAﬁ“ak in
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the clouds that they're beaming this thing
through. Over.

Roger.

Hello, Apollo 11. Houston. You cen terminate
the exercise on the laser. Our rates are steady
enough now for - to >ommence the PIC. Over.
Okay, Houston. HNeither Neil nor Mike can see it.
Incidentally, those shafts and trunaiions just
missed pointing at tne world.

Roger. Thank you.

As we are looking at it through the scanning
telescope, it would me about a - ch, maybe a
third of an Earth ralii high and tc the left.
Roger.

But, we did - but we did identify the El Paso
area and it appeared to us to be a break in the
clouds there, and we looked in that break and
saw nothing.

Roger. Thank you much. Out,

Houston, Apollo 11. Over,

Roger. Go ahead. Over.

Were you following that on the DSKY?

Roger. Stand by.

11, Houston. What's your exact question? Over.
I've followed the procedure through step 7 down
to the point where I've got 27303 ENTER, and this
resulted in an OPERATOR ERROR LIGHT.

Roger. Stand by.

Apolio 11, Houston. Stand by a moment. We'll
have an answer for you momentarily. Over.

Okay. Appreciate it, Charlie. Now the light’s
gone out without any further DSKY action.

Roger.

Correction. Stand by; that's not so.
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Roger.
Apollo 11, Houston.
Houston, Apollo 11.

Roger. We've finally gotten concurrence on our
problem here with 50 guys looking &t it. When
we were sitting in tae 5018, we attempted to
load the erasable before you termirated the
VERB 49. So Mike, waat we're going to have to
do is call up the prasent CDU's, ccpy those
down, and do a VERB L9, load the piresent, then
do a PROCEED, then an ENTER, and then we can
then set up ATTITUDE HOLD in step 6. Over.

Okay. I think that's what we did last time.

It appeared to us tkat we attemptec to load the
erasable prior to ertering on the VERB 49 which
VERB 49 was still rvnning, and it clobbered the
CbU's. Over.

Okay.

Houston, Apollo 11. We're moving it the proper
rate.

Hallelujah!
11, Houston. It locks great to us now. Over.

It looks fine here, Charlie. The (.7 part is
the only part I don't find explaincd yet.

Roger, Mike. We're working on tha one right
now. We're coming up with the sto:y soon. Over.

Thank you.

11, Houston. We're handing over COMM to inldstonc.
Over. Correction, from Goldstone %o Honeysuckle.

Over.

Ckay.
Hello, Houston through Honeysuckle Ov - -
Apollo 11, Houston. Go ahead. Over.

You sound good to us through llonvysuckle. How
do we sound?
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01 12 03 08 cC Roger. You're five-by, Mike. We'd like the
OMNI configuration as follows. OMNI Alfa place
in Bravo, OMNI to OMNI, high-gain track to
MANUAL, high-gain yaw 270, pitch - -

01 12 01+ 02 cC Hello, Apollo 11. Houston. How ao you read now?
Over.
g1 12 0% 07 LMP Roger. 1I'm reading you loud and c¢lear. 1I'm not

sure I got all those. I've got S--band OMNI B,
OMNI, track to MANUAL, and beam w .de, pitch -
you'd better say thLat again, and yaw 270. Over.

01 12 0&4 26 cC Roger, Buzz. I brcke up at pitch minus 50 at
beam wide. Over.

01 12 0Oi 37 IMP Roger. Copy.

0l 12 05 2k iMpP Houston, Apollo 11. Are you ready to copy some
numbers on status report, et cetera.

01 12 05 30 CC Say again. Over.

01 12 05 38 MP Roger. Are you ready to copy some numbers on
the status report, =t cetera?

01 12 05 L2 cec Roger. Go ahead. DJver.

"1 012 0F Lo IMP Okay. Radiation CDR 11005, CMP 1C006, IMP 0900T;

medication negative. And I got scme battery and
RCS numbers for you.

01 12 0t OT cC Go ahead. Over.

01 12 0t 10 LMP Battery C 37.1, PYRO battery A and B both 37.1.
RCS Alfa 82, Bravo 34, Cocoa 85, L=1ta 87.
Over.

01 12 Q¢ 28 cC Roger, we copy. Radiation 11005, 10066, 09007;
no medication; 37.1, 37.1, 37.1, 82, 8k, 85, 87.
Over.

END OF TAPE
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That's affirmative. And you want a IM/CM DELTA-V?
It's 1.1.

Roger. Copy 1.1.

Hello, Apollo 11. Houston. Please verify that
four CRYO heaters AUTO, the four fans off. Over.

Ckay. We have been holding the 0, heater number 1

in the OFF position. I believe that wes your
last instruction. All the other heaters are AUTO
and all fans are off. Over.

Roger. Stand by.

11, Houston. We would like ail heaters AUTO.
Over.

Roger. All four AUTO, all four fans off.

Hello, Apollo 11. Houston. As the Sur sinks
slowly in the west, the White Team bide you good
night. If we get a story on the seven-tenths,
we cah give it to you in about 15 minutes or s0;
if not, we'll give it to you in the morning.
Over,

Okay. That sounds fine, Charlie. Thanks,

Hey, you earned your pay today, Charlie. Thank
youl

Roger. Good night all.

Hello’, Apolle 11l. Houston. One request: the
optics switch to zero. And we've got & lot of
theories on why it maneuvered at seven-tenths a
moment ago, Milke, but ne real definite answer.
We'll be back with you later. Over.

Okay. No rush, Charlije. Thank you.
He1103'Apollo 11. Houston. Over.

Houston, Apollo 11.

Roger. Mike, I think we can explain that seven-
tenths rate. When we - the first time through,
you know, we failed to go through the VERB L9,

50 we had a large error between our actual CDU
and desired CDU in roll. And with that situation,
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the DAP - the vehicle will roll - will maneuver,
rather, at a rate that is loaded in, which was
three-tenths plus four-tenths rate, and it will
limit at four-tenths above the desired rate, so -
that is if we have a large enough angle between
the desired and the actual, which we did. 5o,
therefore, the rate was four-tenths plus three-
tenths to give you the seven-tenths. Over.

01 12 53 08 CMP Okay. Thank you.

01 12 53 11 CcC Roger.

END OF TAPE



APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION

(G0SS WET 1) Tape 25/1
Page 120

REST PERTOD - NO COMMUNICATIONS
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REST PERIOD - NO COMMUNICATIONS
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REST PERIOD - NO COMMUNICATIONS
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02 00 09 00 cC Apollo 11, Apolle 11, this is Houston. OQver.

02 00 09 08 IMP Good morning, Houston. Apollo 11.

02 00 09 10 cc Good morning, Apcollo 11.

02 00 09 .9 IMP «.. nice sleep. Be getting around to the ...

02 00 09 34 LMP How's everything look up here from the ground?

02 00 09 L7 cc Apollo 11, this is Houston. Roger. Say again,
please.

02 00 09 54 IMP Roger. How do all our systems look?

02 00 09 59 CcC Roger. They're looking great, and as far as we
can tell everything is gocd from down here.
Over.

02 00 10 08 IMP Roger. Looks like the attitude held up real

well during PTC last night.

02 00 10 13 cC Yes, it did. We were showing you remaining
well within a circle of 10 degrees radius
throughout the night. Seems to be working
beautifully.

02 00 10 37 CMP How's the old Green Team this morning? Did you
have a quiet night?

02 00 10 Lo cc Yes. It was a very quiet night. Down here the
0ld Black Team is complaining they didn't get a
chance to make any transmissions. Ron Evans

is getting - -
02 00 10 53 CMP Well, we'll be seeing them tomorrow, [ pucss.
02 00 10 56 ce Yes. Ron's getting to be known as the silent
CAP COMM.
02 00 11 03 CMP That's the best kind, Bruce.
02 00 11 05 cc (Laughter) Okay.
02 00 11 k1 cC When you feel up to copying, 11, I've got a

couple of small items in the way of a flight
plan update and your morning consumables update.
Over.

02 00 12 1h IMP Apollo 11.
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02 00 12 17 cC Roger, 11. We'd like to perform a waste-water
dump at your convenience some time in the near
future here. No particular time scheduled.

Down air at the time for midcourse correction 3,
which is about 53 55, we're deleting midcourse
correction number 3 and all the items associated
with it. For your information, the calculated
value of the burn for midcourse number 3 was
eight-tenths of a foot per second, that is

0.8 feet per second. Canceling this, if we
decide to burn midcourse correction b4, this
would then give you a burn for midcourse cor-
rection 4 of 2.0 feet per second. At 53 hours
we have an IMU realign P52. We're requesting
that you do this while in PTC, and we plan to
continue PTC throughout the day. Over.

02 00 13 52 CMP - then we'll get to the waste-water dump - -

g2 00 13 57 cc Say again, please. You're cutting out.

02 00 14 ok IMP Roger. - -

02 00 1k 26 cC 11, this is Houston. Stand by a minute, please.

We're having difficulty receiving you.
02 00 15 12 CcC Apollo 11, this is Houston. Radio check. Over.

02 00 15 17 IMP Roger, Houston. Read you loud and clear. How
me? Over.

02 00 15 20 cC Roger. Reading you the same. We did a minor
reconfiguration down here. B5tand by. Out.

02 00 16 37 cC Okay, 11. This is Houston. We switched your

' OMNI antennas as you rolled through the appro-
priate position. Did you copy the flight plan
update item?

02 00 17 08 cC Apolle 11, this is Houston. Over

02 00 17 15 LMP Apollo 11, go ahead.

02 00 17 17 CcC Roger, 11. Did you copy the flight plan update
items? Over.

02 00 17 23 ILMP Roger. How do you read me now, Bruce?

02 00 17 29 ILMP Okay. The battery charge is in the process now
and the waste-water dump is in work. MCC-3

has been canceled. It would have been 0.8 fect
per second. MCC-4 now looks like about 2.L feet
per second. At around 53 hours we'll do a P52
in PTC. Over.
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02 00 17 56 cC Roger, 11l. The magnitudes of the midcourse
corrections were just for your information, but
midecourse 4 was down around 2.0 feet per second.
Again, for your information, on SP3 chamber
pressure, it looks like your onboard readout of
87 psi corresponds to 92 psi by our telemetry,
and your value of 89 on board corresponds to
9L. Over.

02 00 18 53 cC Apollo 11, Houston. Radio checek on a new power
amplifier in our transmitter. Over.

02 00 19 02 IMP Roger. Read you loud and clear. How me? Over.

02 Q0 19 0L cC Roger. Loud and clear. Did you copy my notes on
SPS chamber pressure?

02 00 19 12 LMP Negative.

02 00 19 13 cC Okay. Just for your information again, it ap-
pears that your readout of 87 psi corresponds
to our corrected ™ readout of 92 - that's 92 psi,
and 89 on board is really 94 psi. Over.

02 Q0 19 48 LMP Roger, I got that you were reading about 5 psi
low.

02 00 19 53 cC Roger. And are you ready for the consumables
update?

02 0C 20 00 IMP Ready to copy.

02 00 20 02 cC Okay. Consumables update for GET of L6 plus

00: minus 5.5 percent, minus 6.5 percent,
minus 2.5 percent, minus 7.5 percent, minus
5.0 percent, minus 2 pounds hydrogen, plus

1 pound oxygen, and that minus 5.5 percent on
the RCS total corresponds to minus 66 pounds.
Over.

02 00 20 54 IMP Okay. I copy those, and I'll give you our
percentages now: Alpha 82, Bravo 84, Cocoa 85,
Delta 87. Over.

02 00 21 07 cc This is Houston. We copy your percentages, and
do you have a crew status report on sleep for
us?

02 00 21 2k IMP Roger. And in descending order U, 9, and O.
Over.

Q2 0N 21 30 cC Houston. Roger. Out.
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02 00 22 54 CMP Houston, we're getting CRYOC pressure warning
now in the middle of stirring up tne
02 00 23 02 cC Roger. We copy.
02 00 32 35 LMP Housgton, Apollo 11. We've got the continent of

Africa ... facing toward us right now, and of
course, everything's getting smaller and smaller
as time goes on. The Mediterranean is completely
clear. The Sun looks like it's about to set
around Madagascar. The equatorial belt of Africa
stands out quite clearly. We're seceing the dark
green or a muddy colored green, compared to the
sandier colors in the southern tip of Africa and,
of course, the Sahara northern coast of Africa.
There's a rather remarkable cloud that appears

in the vicinity of the border between Afghanistan
and Pakistan. It's just about to go into the
sunset now. It is casting quite a large shadow.
It's isolated. There don't seem to be any other
clouds ... the band of clouds near the tropical
conversions clouds down around the egquator clearly
separate the clockwise and the counterclockwise
cloud formations. Over.

02 00 33 57 cc Roger, 11. We copy your word description on
that. I understand you can see a shadow being
cast by that cloud over between Afghanistan and
Pakistan. Any estimate on how long that shadow
would be? Over.

02 00 34 18 LMP It looks like it's a shadow. Coming arcund to -
back that way - -

02 00 34 33 cc We're getting a lot of background noise now,
also. If you will stand by a minute or so until
we roll a little further in PTC, I think things
will get better.

02 00 3b 4 1MP Okay. It's coming arcund to the number 1 window.
We'll get you ...

02 00 34 Lg ce Roger, we're hearing you.

02 00 37 02 ccC 11, this is Houston. The noise on the COMM

seems to have gquieted down now. I guess that
we've rotated a new antenna into view and probably
also the Earth out of view in your window. Over.

0 00 37 17 IMP Okay. It looks as though the length of the shadow
of that cloud is about the same as the widlh of
the 'eraian Gulf.
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02 00 37 26 cC Okay. We copy the width of the Persian Gulf,
and I guess that all I can give you firsthand is a
a single isolated data point, and that is that
it was clear here in Houston this morning.
That's a pretty localized cobservation. As a
result of your waste-water dump, it looks like
the PTC mode has been disturbed som:what. We're
showing you about 20 degrees out in pitch right
now and about 6 degries in yaw, which is sig-
nificantly greater, sbout twice as much - a
little more than twice as much as the deviation
you had prior to the waste-water duwap. We're
watching it down here, though, and we'll let
you know if we think any corrective action 1s
required. Over.

02 00 38 1k LMP Okay. Maybe we ought to - next time split that
in half, and put half of it on one side and half
on the cther or something like that.

02 00 38 25 cc Yes. We could do that. We were actually pretty
interested in seeing what the effect on P''C
would be of the waste-water dump. We don't re-
call ever having performed a waste-water dump
during PTC on previous missions. Over.

02 00 38 4k LMP Well, now we know.
02 00 38 L6 cC Roger.
g2 00 L2 54 IMP Houston, Apollo 11. I am looking at that cloud

now around Pakistan through the sextant, and it
appears to be one single cell in the latter
stages of development. There is a smaller,
more isolated one - -

END OF TAPE



APOLIO 11 AIR-TO-GROUND VOICE TRANSCRIPTICN

(G0SS NET 1) Tape 32/1
Page 140
02 00 45 38 CcC Apollo 11, this is Houston. We lost you down

in the noise on the COMM link here about the time
you were describing the single-cell cloud
formation over Afghanistan-Paskistan area through
the sextant. Over.

02 00 L5 55 ILMP Roger. It came through a lot clearer through
the sextant than with the monocular, and you
eould definitely tell it was one single cell
in the latter stages of development. It
must have gone up to over 50 000 feet, though.
The eastern Mediterranean 1s phenomenally clear.
You can see all the lakes; the Dead Sea
stood out quite well. Over.

02 00 46 2L cc Roger. What appears to be the limit of reso-
lution through that sextant from your current
position? Over.

02 00 46 39 ILMP Well, I can't see it right now. It's out-
side the field of view.

02.00 46 43 e Roger .

02 00 L6 Lk LMP And, I don't know how you'd really describe

the limit of resolution. I will think about
that a little.

02 00 46 50 cC Okay. . I guess the smallest object that you
could pick out looking through it would give
us a pretty good hack.

02 00 47 00 IMP Well, you can see the Nile River going almost
up to its source. The lake is obscured by
eclouds, but you can trace it all the way on up.

02 00 47 1k cC Roger.

02 00 47 20 LMP I guess that is down though, isn't it?

02 00 48 39 cc Apollo 11, Houston.

02 00 48 L6 CMP Go ahead, Houston.

02 00 L8 L8 cc Roger. We have been working under the assump-

tion that it would take abcut an hour for the
interference from a waste-water dump to dissi-
pate to the point where you could reasonably
take star sightings for platform alignment
navigation or something of this sort. If you
have a spare minute or two, could you comment
on the observation condition, now? Over.
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02 00 49 19 CMP Yes. Stand by one, Bruce.
02 00 k9 21 ce Okay.
02 00 L9 kLl CMP My guess would be the telescope's probably

pretty useless, but you can differentiate in
the sextant between water droplets and stars
by the difference in their motions.

02 00 50 02 cc Okay, Mike. I guess that we've still got - what
: you are saying is that we've still got a lot
of water droplets visible, but you can pick them
out and distinguish them in the sextant, then.

02 00 50 13 CMP Right. I think so. Buzz is loocking through it
now. Just a second.

02 00 50 17 cC ~ Okay.

02 00 56 36 IMP Houston, Apollo 11. It looks like at this time

the sextant would be gquite usable for any align-
ment. There's actually very few ... verticals.

02 00 56 50 cc Roger, Buzz. How about the telescope? Is it
useful now?

02 00 5T 02 IMP " Well, it's not quite as useful; it never seems
to be. Depending on the position of the Sun,
it's got that band that seems to go across the
center. I don't think it's because of the waste-
water particles that it would lack its effective-
ness. Over.

02 00 57 22 cC Roger. What - Is this band scmething that's
deposited on the outside of the optics? Over.

02 00 57 31 . IMP No. I see the reflection from-:-the Sun.

02 00 57 35 cc Roger.

02 00 57 41 CMP The Sun bounces off the IM strﬁcture. With the

IM attached, that telescope is just about use-
less. Those star charts that MPAD provided us,
T think, would be most useful if we had to use
the - if for some reason we had to mark through
the telescope. We could use those as a guide
for what we're looking at and say, "Well, that
bright blob over there has got to be that star
because that's the position we're in." But so
far, we've not been able to pick out any decent
star patterns while docked with the IM using
the telescope.
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02 00 58 12 FCC This is Houston. We copy.
02 01 kO 38 IMP Houston, Apcllo 11.
02 01 41 o7 IMP Houston, Apollo 11. Over.
02 01 41 09 cc Go ahead, Apollo 11.
02 01 41 18 cc Apollo 11, this is Houston. Go shead - -
02 01 k1 20 | IMP - — How do your read? Over.
02 01 W1 22 cC - Roger. We're reading you loud and clear.
02 01 bl 2h IMP Roger . You're coming back a little scratchy.

It.looks like our 02 flow transducer's gotten

a good bit worse. I Jjust locked at it at the
last water aceumulator cycling, and it just
‘barely registered - barely crept up above 0.2,

Over.
02 01 L1 Ls CC Roger.
02 01 L2 ko cc 11, this is Houston. At the time of your cyclic

accumulator stroking, we were on low-bit-rate
data, and consequently not receiving the 02 flow

parameter. We expect that what you're seeing
is probably nominal. That is, it's probably
what we would expect from a transducer that's
malfunctioning probably in this fashion, and
it's just going to keep on getting worse like
that. Nothing to worry about. We'll monitor
things on the ground here. Over.

02 01 43 17 IMP Okay. It does look like it's gradually degrad-
ing to about zilch.

02 01 L3 2k cC Roger. We copy.

END OF TAPE
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Lo 59 cc Apollo 11 CDR, this is Houston. Radio check.
Over.

41 o7 CDR Roger, Houston. CDR. Loud and clear.

» 41 10 ce Roger. We're reading you the same. Out.

41 15 CDR And would you check with FAO and see where that
errata sheet is? We haven't been able to locate
that.

41 24 cc Roger. I understand it's supposed to be the
back page in Buzz's operationsl checklist.

41 34 CDR Oksay.

09 15 cC Apollo 11, this is Houston. Did you find it?
Over.

09 22 LMpP Roger. We found it.

09 2L ce Roger. And I see you're in POO. If you can
give us ACCEPT, we'll uplink a new state vector
to you and update the CMC clock. Over.

09 38 IMP Okay. You've got it.

09 41 c Roger.

12 Ly (c 11, this is Houston. We're through with the up-
link. You can go back to BLOCK.

12 54 IMP Roger. Back to BLOCK.

16 30 ol Apollo 11, this is Houston. We would like to
terminate the charge on battery B at GET of 51 30.
Over.

18 06 cc Apollo 11, this is Houston. We would like to
terminate charging battery Brave at 51 30 GET.
Over. -

18 18 IMP Roger. Terminate charging battery Bravo 51 30.

18 23 cc Roger. Out.

36 35 cT 11, this is Houston. We show you terminating
battery B charge. Over.

37 56 cn Apollo 11, this is Houston. Over

38 03 CDR Go shesd, Houston. Apollo 11.
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02 03 38 05 ce
02 03 38 17 CDR
02 03 38 23 cC

END OF TAPE

Roger, 11.
charge at about 51 hours 30 minutes. Over.

Okay.

Roger.

Cut.

Tape 33/2
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We show you terminating battery B
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59 23 LMP Houston, Apollo 11. Would you like to have
both oxygen and hydrogen purge on? Over.
59 32 CC 11, this is Houston. Say again. #oth what on?
Over.
59 41 MP On the fuel cell purge: would you like to see

both oxygen and hydrogen? Over.

00 02 cC Apollo 11, this is Houston. Affirmative. We
reguest hydrogen and an oxygen fuel cell purge.
Over.

00 17 LMP Okay. Any preference which first?

00 22 cC Negative. As long as you've got the I, purge

2

line heaters on.

00 29 MP Okay. I'll go get - Go ahead with the hydrogen
then.

58 29 CMP Houston, Apollo 11. Over.

58 32 ce Apollo 11, this is Houston. Go ahead.

58 38 CMP Roger. You copy my NOUN 937

58 L3 ce That's affirmative. We've got it.

58 48 CMP Okay. I am going to go ahead and thrust then.

Triangle difference is 0.01, but it's sort of
difficult at three-tenths rate. I'm required
to use medium speed unresolved, and it's
difficult to hold the star centered long enough
to get a decent mark on it.

59 15 cC Roger. We copy. It looks okay to us.

58 22 CMP Roger.

END OF TAPE
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02 05 51 36 CcC Apollo 11, this is Houston. Over.
205 51 L2 CMP Go ahead, Houston.
02 05 51 45 cc Roger. 1've got the morning news here if you're

interegsted. Over.

02 05 51 51 CMP Yes, we sure are. We're ready to copy and com-
ment. Isn't that 2:30 there?

02 05 51 57 cC Roger.
02 05 52 02 CDR Okay. Go.
02 05 52 03 cc Okay. Here we go. The interest in the Flight of

Apollo 11 ceontinues at a high level but a compet-
ing interest in the Houston area is the easing of
watering rules. Mayor Louie Welch promises a
lifting of lawn-watering restrictions if the

raing continue. Friday is partly cloudy, and
there is a 30-percent chance of thunderstorms in
the afternoon. In Washington, D.C., the Senate
Finance Committee approved extension of the in-
come tax surtax, but a Senate vote on the pill - -

02 05 52 35 CMP You cut out, Houston. You cut out.

02 05 52 Lo CcC Roger. Where do you hold me cutting out? Over.

02 05 52 L6 CMP Houston, Apollo 11.

02 05 52 L8 cC Apollo 11, Houston. Over.

02 05 54 51 cC Apollo 11, this is Houston. How do you read now?
Over.

02 05 sk 57 CMP Loud and clear, Houston. Go ahead.

02 05 5h 59 o Roger.

02 05 55 00 CMP Start after the rains in Houston.

02 05 55 0O- cc Roger. 1In Washington, the Senate Finance Com-

mittee has approved extension of the income tax
surtax, but a Senate vote on the bill currently
seemed remote, In fustin, State Repr:sentative
Ray Lemmon of Houston has been nominated as the
National Director oif the American Soclety for
Oceanography. Lemmon has proposed a study of the
possibility of establishing an institute of
oceanography in Texas. This would be the first
such institute on the western Gulf of Mexico.
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In Minneapolis, Minnesota, the weather bureau,
after recapping today's weather showing a high

of 88 and a low of 72, has noted "snowfall:
none.”" From St. Petersburg, Florida, comes a
radio report from the Norwegian explorer, Thor
Heyerdahl, which said that the crew of his papyrus
boat, the Ra, will sail into Bridgetown, Barbados,
despite damage from heavy seas. The crew, how-
ever, will sleep on an escort vessel. Norman
Baker, navigator of the expedition, said the crew
was aboard the Ra today repairing damage from
storms this past week, which split the footing

of the mast. Part of the broken mast was jet-
tisoned overboard, and the vessel was 725 miles
east of the Barbados. "It is possible but un~
comfortable to sleep aboard the Ra," BRaker said
in the radio report. "But the purposc of our
voyage 1s not a test of strength or human en-
durance.” That is the reason why the crew was
spending nights aboard the escort vessel Shenan-
doah, which rendezvoused with the Ra on Tuesday.

02 05 56 39 ccC In sports, the Houston Oilers are showing rlenty
of enthusiasm in their early preseason workouts
at Kerrville, and Coach Wally Lemm says he is
impressed with the fine group of roockies. Na-
tional League baseball yesterday, Thursday:

St. Louis 11, Philadelphia 3; Montreal 5, over
Pittsburg U; Atlanta 12, Cincinnati 2; San
Fransciso 14, and Los Angeles 13, American
League: we have Baltimore 3, over Cleveland 2,
Detroit 4 to Washington's 3; Minnesota 8 to
Chicago 5. Boston at New York was rained out.
And in Corby, England, an Irishman, John Coyle
has won the world's porridge eating championship
by consuming 23 bowls of instant oatmeal in a
10-minute time limit from a field of 35 other
competitors. Over.

02 0% 57 L8 CMP Roger. I assume Houston didn't play yesterday.

02 05 57 51 CcC That's correct.

02 05 57 55 CMP I'd like to enter Aldrin in the oatmeal eating
contest next time.

02 05 58 00 ce Is he pretty good at that?

02 05 58 oh CMP He's doing his share up here,

02 05 58 13 CcC Let's see. You all just finished a meal not

long ago, too, didn't you?
02 05 58 20 LMP I'm still eating.

02 05 4“8 24 ce Okay. Does that - that - —
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2 05 58 30 (o]0
02 05 58 Lo CMP
02 0% 59 14 cC
02 05 59 23 CMP
02 05 59 L) ce
02 06 32 12 ce
02 06 34 22 ce
02 06 3L 32 CDR
02 06 34 33 cc
02 06 35 18 CDR
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He's on his - He's on his 19th bowl.

Roger. Are you having any difficulties with
gas in the food bags like the 10 crew reported?

Well, that's intermittently affirmative, Bruce.

We have these two hydrogen filters, which work
Tine as long as you don't hook them up to a food
bag. But the entry way into the food bag has
enough back pressure to cause the - the filters

to start losing their efficiency. A couple of
times, I've been tempted to go through that dry-
out procedure, but we found that simply by leav-
ing the filters alone for a couple of hours, their
efficiency seems to be restored.

Roger. We copy.

Their efficiency ranges anywhere from darn near
perfect to terrible just depending on the in-
dividual characteristics of the rood bags we're
putting through them. Some of the food bags ar:
so crimped near the entry-way that there's no
way we can work them loose to prevent back pres-
sure.

Roger.

Apollo 11, this is Houston. Over.
Apollo 11, this is Hcuston. Over.
Hello, Houston. Go shead.

Roger, 11. As you've probably noticed, your
coning angle in PTC mode is increased substan-
tially as a result of the waste water dump, the
fuel cell purge, and a natural coupling, so it
locks like we are going to have to terminate
PTC here in a little while. And we'd like to
get your Teeling as to whether you're still an-
ticipating trying to send back TV signals from
inside the LM; and il so, we'll try tc¢ provide
an attitude that you can hold that'll give us
high gain antenna lock on the Earth during the
TV and LM activation period. Over.

Yes, we're still planning that activity if the
cord lengths work ou! all right, and ve'll ac-
cept those attitudes that you work up for us.

This is Houston. Roger. Out.
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When you work up an attitude to get high gain,
is there any way that we could get partial Sun in
one of the two LM front windows?

Thia ig liouston. We'll have a look at it.
Apeollo 11, this is Houston. Over.
o ahead, Houston.

Roger. We have a TV attitude for you if you're
ready to copy.

o ahead. Ready to copy.

Okay. We recommend stopping PTC at GET of

54 45 00, and this should put you at just about
the right roll angle. The attitude we recommend
is roll 263, pitch 090, yaw 000. This gives you
the Earth out of window number 1 in the command
module and places the high gain antenna in the
C8M window for TV at your convenience. You will
also have the Sun shining in - or shining at the
hatch on the LM, and if you take down the window
ghades you should get some sunlight in. We're
recommending wide deadband. Over.

Roger. Thank you, Houston. We'll look at that.
Roger. Out.

Houston, Apollo 11. When we pass the proper roll
angle, we're not geing to be anywhere near zero
degrees yaw. Do you want us to just stop and try
until we find ourselves in and then VERB 49 the
three angles you gave us?

gtand by.

Hello, Apollec 11. Houston. We'd like you to
gtop at the proper roll angle, then do a VERB Lo

to the roll and piteh. Over. Correction, roll
apd yaw.

Houston, Apollo 11. Over.

An ghead, 11. Over.

Hello, Apollc 11. @ouston. Do you read? Over.
Houston, Apollc 11. Over.

Rager, 1ll1. Do you iead me? Over.

N\
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02 06 bk 38 ccC Hello, Apollo 11. Houston. Over.

O 06 Wl Bo CMP Stand by, Charlie. Yes, we're going Lo come out
of PTC here at 263 roll and Lhen do o VERB ho
to Lhe recommended attitude.

g 0n i L8 ce That sounds fine to us. Over.

02 06 b6 96 cc Hello, Apollo 11. Houston. Before you open the

pressure egualization valve, we'd like the IM/CM
DELTA-P. Over.

02 06 LT 06 CMP Okay. Let me check it again. It was about 155.
02 06 k7 12 cC Roger .
02 06 L7 1k CMP I read it 158 right now, Charlie.
02 06 47 17 cc Roger. Thank you much.
02 06 kg 51 CMP Houston, Apollo 11. We're stopping PTC at
263 ... O.
02 06 Lo 59 o 11, Houston. You're about one-by on this

transmission. Say again. Over.

02 0€ 50 08 CMP Houston, Apollc 11. Do you read?

02 06 51 L6 CMP Houston, Apollo 11. How do you read on the high
gain?

02 06 51 50 cc 11, how do you read me? Over.

02 06 51 55 CMP Read you loud and clear, Charlie. We just

switched to HIGH GAIN, and we stopped PTC at
roll 263, pitch 90, yaw 0. How do you read?

02 06 52 03 cC Roger, Mike. You're five-by now on the high
gain. We're right between the OMNI antennas
and pretty horrible COMM on the OMNI's. We got
you five-by on the high gain, and we copy the
PTC stoppage. Over.

ne 06 52 18 CcMP Okay, fine.

02 06 52 35 CMP Houston, we're going to open the DIRECT O, valve
and start pumping up the cabin. B

02 06 52 L0 cc Roger. Copy.

02 06 53 0¢ cC Apollo 11, Houston. We're going to haind over

to Goldstone for uplink in about 2 miwutes. We
might have a momentary dropout of COMY. Over.
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02 06 53 16 CMP Alrighty. Can you hear our master alarm in the
background? That's 02 FLOW HIGH ccoming through
this amplifier.

00 06 573 o7 ce Loper.  Copy.

02 06 53 37 CMP That photoelectric cell is a good device. It's
worked very well,

02 06 53 L6 cC 11, Houston. Say again. Over.

02 06 53 50 CMP I say that photoelectric cell amplifier for the

master alarm is a good device. It's working
very well, and it's a nice pleasing tone.

02 06 Sk 00 CC Roger. Copy. >Thank you.

02 06 54 08 CMP Makes you almost glad to get master alarms.

02 06 55 01 CMP Houston, Apollo 11. As a matter of curiosity,
our 02 flow meter is pegged FULL-SCALE HIGH.

02 06 55 08 cC Roger, 11. We copy that here. Over.

02 06 55 1k CMP Okay .

02 0f 5% 26 CMP Boy, that transducer's working somewhat.

02 0€ 55 32 ce Roger.

02 06 55 51 ccC 11, Houston. We'd like to try to attempt to
correlate your 02 flow in transducer with the

flow valve that you've got open. How far -
How far open would you say you have the REPRESS
02? Over. Correction, the DIRECT O?.

02 06 56 10 CMP Stand by, Charlie.

02 06 56 19 CMP Okay, Charlie. Tt's not open very far. TIt's
hard to give you a good reading without shunting
it again, but the arrow is at about the one o'clock
position. Now I reduce the flow, and T'11 let
it stabilize here. Right now our onboard reading
is about 0.4, and that's with the arrow in the
02 valve at the two o'clock position. Would you

rather have comparisons of 0, flow readings or
[

would you rather have valve position comparisons?
02 06 56 L8 CC Roger. Stand by.

02 06 56 52 CcC EECOMM's say they'd like to look at valve positions.
Over.
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Okay. Well, we're holding steady now at

0.3 pound per hour, and our cabin pressure is
about 5h4; and I'1l close the valve momentarily
and then open it again to this position and tell
you how much travel is required.

Roger.

It's about 30 degrees of travel, Charlie, from
the clesed position, which is with the arrow
pointing at about three to three-thirty,

four o'clock.

Roger.

Our flow is stabilized now at 0.6,

Roger. We copy. We're reading the same.
Ckay .

Yes, open it back to the one o'clock position.

Roger.

Is that enough different positions, or you want
more, Charlie?

Mike, that's good - good enough. We'rs gatisfied
now. Qver.

Okay.
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02 02 CMP Houston, Apollo 11. We've terminated direct 02,
our cabin pressure is 57, and, as a matter of
curiosity, when we turn the DIRECT 02 valve OFF,
we get a master alarm just like they did in the
spacecraft testing.

02 17 cc Roger.

0z 20 CC 11, Houston, we have a little update for you.
When you ge into the LM, we'd like you to unstow
and bring back to the command module the following
items. Over.

02 35 CMP Ready tc copy.

02 36 CC Roger. We'd like you to pick up the - out of the
flight data file, the surface checklist, the
mission rules NO-GO card, the DPS, APS, RCS limit
cue card. Over.

o 34 cC Apollo 11, Houston. The reason we wanted you to
bring those three items back, we'll have scme
updates for you, for those three. QOver.

oh Ls CMP Roger. We figured you would.

09 58 cC Apollo 11, Houston. We're getting the TV at
Goldstone. We're not quite configured here at
Houston for the transmission. We'll be up in a
couple of minutes. Over. :

10 13 CMP Roger. This is just for free. This isn't what
we had in mind.

10 17 CcC Roger.

19 Lo cC Apollo 11, Houston. It's a pretty good show here.
It locks like you almost got the probe out.

19 54 CMP Yes, it's loose now.

19 55 CDR Can you see that?

19 58 cC Roger, Neil. It's really good.

20 03 CDR Not much light up in that area, but apparently the
TV set's able to pick it up.

20 10 cC There are some bright spots shining on the probe,

Apparently Sun shafting on it that Just gets just
about enough for us to make it out. Over.
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02 07 20 21 CDR I think those are the tunnel lights.

02 07 20 22 sC A

02 07 20 24 cc Oh, Okay. You're right.

02 07 20 32 CDR Okay. It's lcose now. Coming down.

02 07 20 35 Ccc Roger.

02 07 20 57 cc Iooks like it's a little bit easier than doing that
in the chamber.

02 07 21 Ok CDR You bet. This is the only way ...

02 07 21 05 CMP You have to take it easy.

02 07 21 06 CDR It's pretty massive, but it goes where ycu direct
it.

02 07 21 11 cC 11, Houston. That's a beautiful picture now,

we've got. VWe're looking at a 12-second delay.
To us you are just bringing it down by the optics

now.

02 07 21 27 CDR Mike must have done a smooth job in that docking.
There isn't a dent or a mark on the probe.

02 07 21 33 ce Roger. -

02 07 21 38 CC We're really getting a great picture here, 11.
Over.

02 07 22 00 cC 11, Houston. With a 12-foot cable, we estimate

you should have gbout 5 to 6 feet excess when
you get the camera into the IM. Over.

02 07 22 11 CDR Roger.

02 07 22 14 cC We can see the probe now. Correction, the drogue.
o2 07 22 22 CDR Roger.

02 07 23 0k CDR Okay. Drogue removal's coming next.

02 07 23 06 cc Roger. As we suspected.

02 07 24 o7 cC 11, Houston. Now it's a good view of the storage

area under the couch.

02 07 24 35 cC 11, Houston. Looks like you're pretty crowded
in there with that drogue. Over.
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02 07 24 43 CDR Oh, it's not really bad.

02 07 24 Lk CMP This TV cable is getting in the way.

02 07 2k sk cc We see lots of arms.

02 07 25 20 IMP The only problem, Charlie, is these TV stage- A
hands don't know where they stand. i

02 Q7 25 27 cC Well, you got to really have a union card, there. \
We can't really complain too much, I guess.

02 07 26 28 cC Apollo 11, Houston. Do you have a little white
dot in the bottom of your monitor - TV monitor?
Over.

02 Q7 26 39 IMP Roger. We do.

02 07 26 41 CcC Roger. I guess part of the camera's been burnt

out down there. These are really beautiful pic-
tures now, Buzz. OCver. Real clear.

02 07 26 56 MP Okay. We might have got just a little bit of
Sun in there. Is it just one small white dot?

02 07 27 01 cC That's affirmative.

02 0T 27 L2 CMP We went up in the tunnel checking the roll angle,
Charlie, and it's 2.05 degrees.

02 07 27 48 cc Roger. Copy. 2.05 on the roll CAL.

02 OT7 27 55 CMP And that's a plus.

02 07 27 57 cC Roger. Plus.

02 07 28 L5 cC 11, Houston. The tunnel loocks pretty clear to
us. Somebody going up there now. Over.

02 07 28 53 CDR It's Mike checking his connectors up there now.

02 07 29 00 cC Roger.

02 07 29 08 cC 11, Houston. The lighting up in there looks

very good to us at this time, Over.

02 07 29 22 CDR I think that's mostly the camera. It - it's
subdued to say the least.

02 07 29 30 CC Roger. It's pretty - It's gathering pretty well
to us. We see everything quite clearly up in
there.

02 07 30 05 CMP Well, the docking latches look good today just

like they did yesterday. Everything up in there
looks just fine.
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02 07 30 12 ccC That sounds fine to us. Over.

02 07 30 U5 cc 11, Houston. We can even read the decals up
there on the IM hatch.

02 07 30 53 ILMP Well, let me zoom it up and see how much you can
read.

02 07 30 57 CC Okay.

a2 07 31 11 CC We can see the LM umbilical connection gquite well

there, Buzz. We see you zooming in on one of the
decals now. It's, "To reset, unlatch handle;
latch behind grip and pull back two full strokes."
That's about all we can make out.

02 07 31 35 MpP Hey, you get an A-plus.

02 07 31 37 CcC Thank you very much, sir. At least I passad my
eye test.

02 07 31 L6 LMP I'm standing 6 feet from it, Charlie, and you

can read it better than I can. There's some-
thing wrong with the system.

02 07 31 5k cc Roger.

02 07 33 08 cc That's a real good view of the LM hatch handle
there, 11. Over.

02 07 33 16 CDR Roger.

02 07 33 2k CDR Loocks like we'll be ready to go into the IM early

if that's okay with you all down there.

02 07 33 3k cc Roger. It's fine with us, Neil. Go ahead any-
time you wish. Over.

02 07 33 57 CcC 11, Houston. The white spot you sec on your
monitor, our TV people say it is a burn spot;
but they expect it to dissipate after u couple
of hours. Over.

02 07 34 1h LMP Roger. Thank you.
02 07 35 23 CMP Okay, the dump valve is actuated.
02 07 35 26 cc Roger. Copy, ll. We see that very clearly. Is

that you, Buzz, with your hand on it?
02 07 35 33 CMP Yes.

02 07 35 34 LMP Roger.
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02 07 3€ 10 cc 11, Houston. We're really amazed at the quality
of the picture up in the tunnel. It's really

superb. Over.

02 07 3€ 18 IMP It is, considering the amount of light up in
there.

02 QT 3€ 20 CMP Roger. We're about to open our hatch now.

02 07 3¢ 23 CcC Roger.

02 07 36 32 CMP Roger. There's that same guy that, when you

open up the door, why, he's waiting there for you,
and he turns the lights on.

02 07 36 38 cC How about that. Just like the refrigeratcr.

02 07 37 08 CC Buzz, the wview in through your - by your right -
left shoulder there is so good we can see the
ascent engine cover, the Velcro on it, and that's
about all we can make out right now.

02 07 37 27 cc Now we can see the helmet stowage bag - -

02 07 37 28 IMP We don't see anything loose up there.

02 0T 37 30 cC Well, great. Looks good to us. We see the helmet
storage bag.

02 07 37 53 cC Hello, 11. Houston., We got a view of the PLSS
there, off the right of our screen.

02 07 38 35 cC 11, Houston. Buzz, you already ia? Over.

02 07 3B 42 LMP Roger. I'm halfway in, hanging oat. Start turning
around, I guess.

2 07 38 W6 cc Roger.

02 07 39 1k CcC Apollo 11, Houston. We'd like you to recad out the

LCG reservoir sight level. Over.

02 07 39 27 CMP Okay. ©Stand by.

02 07 39 50 cC 11, we have a good view of the window there., It
looks like the Sun's finally coming through the
shade.

02 07 L0 00 IMP Yes, I'm afraid it's - We're just about plus Z

toward the Sun.

02 0T 4o 05 cc That's affirmative. This attitude put both win-
dows right toward the Sun - or the IM. Over.
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02 07 Lo 15 LMP Well, that may be good in some respects, but -
02 07 ko 22 cc We had a view, Buzz, of the utility light
cord. : .
02 07 ho 31 IMP Now let me show you a view looking the other
way. :
02 07 Lo 33 CcC Roger. And we see right now the utility

light or either the floodlight up there.

02 07 Lo ks cc I think now I see the utility light still in
the stowage bag. Hey, that's a great shot
right there. We see you in there. Guess
that's Neil and Mike. BRetter be, anyway.

02 07 41 13 ce We see you waving.
02 07 41 33 ccC 11, Houston. That's really a beautiful shot.
02 07 41 L6 ce 11, Houston. We didn't quite decipher that

signal that just came from the CMP.

02 07 41 55 LMP Just saying hello. On the LCG sipht gape,
you got about - oh, it looks like the white
mark that's in the plunger is about a quarter
tc three-eighths inch out into the preen
away from the red. Is that what you'd like
to see? Over.

02 07 k2 18 cc Stand by. Roger, Buzz. That locks good to us.
Thank you much.

02 07 Lo 28 IMP Tt is the white index, is it not, that you're
interested in comparing whether it's in the red
or green?

02 07T 42 34 cC Stand by. That's affirmative, Buzz. It locks
good. That's a good reading for us. Over.

02 07 k2 L2 IMP Okay.

02 07 k2 L6 ccC We had a shot moment - a moment ago of the suit

disconnect valve.

02 07 42 58 LMP I'11 open up the windows and see what the light-
ing condition's going to be like.

02 07 43 24 CC 11, Houston. That's a real good view we have
of the AOT. You're back now, Buzz, and notice
you're taking down one of the window shades.
Over.
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02 07 L3 36 cc The light is superl.

02 07 43 37 LMP How's the Sun coming in? How's the Sun coming
in from this direction going to affect what
you can see?

02 07 L3 Lk cc It made it really super. The lighting is
excellent in the - in the IM right now. We can
make out the AOT, tane ISA, and the left-hand
window ~ there's a little glare off of that,
but the IMP side the - with the shade down it's
really excellent. Over.

02 07 Wk 08 LMP Well, let's - I'm turned around, why I took
the shade off my side first.

02 07 Li 16 cC Roger. We copy. The light level for the TV
is really excellent. Over.

02 07 L4 29 CDR Yes, the lighting in the IM is very nice now,
just like completely daylight; and everything
is visible. A good bit lighter than the tunnel
was earlier.

02 07 Lk 43 o Roger. We got a good view now, Neil, of the
DEDA; and also Buzz's ACA.

02 07 45 05 IMP Hey, I'm pointing it at the front hatch now.
Everything seems to be 1n place down there.

02 07 k5 11 cC Roger, we got the dump valves in view. Over.

02 Q7 Ls 13 IMP Roger.

02 07T 45 Lk cc 11, Houston. We see you removing the ISA now,

folding it up, putting it up on the AOT. The
instrument panels are coming into view behind.

02 07 L5 58 IMP Yes, I think it'd probably be best, since
we've done SPS burn, to put it back over the
instrument panel instead of putting it up over
the PLSS on the recharge station. Would you
care to comment on that cne? We could do
either just as easily.

02 07 46 12 cc Stand by. We'll have an answer for you
momentarily.
02 07 46 18 o 11, Houston. That's really a super shot of

the main display.
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02 07 46 59 LMP The vehicle is surprisingly free of any debris
floating around. It's very clean.

02 07 47 ob olo Roger.

02 07 W7 17 CcC 11, Houston. 1It's pretty hard to describe this
view. It's really - rezlly great.

02 07 b7 23 IMP Now you know how we feel.

02 07 L7 30 IMP Okay. Neil's OPS is about 57, 5800.

02 07 LT 35 CC Copy .

22 07 LT 36 IMP And mine's about 5800, also.

02 07 41 39 cC Copy .

02 07 48 ok ccC 11, Houston. That's a good shot of Neil's PLSS,
there. Over.

02 07 48 16 LMP No, that's mine.

02 07 48 Lo cc 11, Houston. That moment - a moment ago, we had

a good shot of your PLS8S, Buzz, and the two helmet
stowage bags. Down behind your left shoulder,
Buzz, we have the - the DSKY and the ACA.

02 07 50 01 IMP We're going to go ahead and take all the Moon data
on back into the command module, Charlie,

02 Q7 50 07 cC Roger.

02 Q07 50 58 cC Apollo 11, Houston. Buzz, it appears that you're
intending to put on the Sun filter and view the
Sun through the AOT. Over.

02 07 51 09 IMP Yes, unfeortunately it looks like it's down a
1ittle bit more towards ... than I can be able
to see in the AQT.

02 07 %1 17 CcC Roger.

00 07 52 15 LMD We got a beautiful view of the side of the com-
mand module out of the AOT looking in the Tleft
rear detent.

02 07 52 23 CcC Roger.

02 07 52 24 LMP I can see the hatch and all the - all the EVA
handrails., First time we've seen the silvery
ocutside of the command module.
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02 07 52 40 IMP I can read the letters on the hatch cover. TIt's
a boost cover release; and the big yellow arrow
that points toward the opening - place where the
tool B goes.

02 07 52 55 cC Roger. Great shot now back down into the -
02 07 53 01 CMP And left on the - -

02 07 53 ok CcC Go ahead, Buzz. Over.

02 07 3 07 IMP Say again.

02 07 53 08 CcC T was just saying we got a great sinot looking

back into the command module.
02 07 53 09 IMP e

02 07 53 1k LMP Okay. And the left detent, I can see the A0 -
or the rendezvous radar, and I move toc the for-
ward detent and that's about all I've got. I'm
looking eyeball to eyeball.

g2 0T 53 25 cC Roger.

02 07 54 08 IMP Charlie, is there any concern about the duration
that we ought to have the window shades open?

02 07 54 1k cc Stand by.

02 07 54 17 IMP We don't have - We don't have any circulation in
here, and it might get a little on the warm side.

02 07 54 23 cc Roger.

07 07 Sh 30 CMP We'll - We'll put up a couple of hoses in the
command module here and get a little circulation
“going.

02 07 54 36 CcC Sounds like a good idea. Over.

02 07 55 ok cC Apollo 11, Houston. As far as the window shades

go in this LM, there's nothing except for crew
comfort. I don't think we've got any systems
problem. Be sure to put them back up when you
egress. Over.

02 07 55 17 IMP - That we will do.
02 07 55 52 LMP Charlie, I'11 give you a view out of the over-

head window, back looking at the command module
right-hand rendezvous window.
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Roger.

Well, we see it now. Thanks a lot, Buzz. That's
a good view through the overhead.

One washer on -

One washer's on by the overhead.

Roger.

There we go. We got it now.

There wasn't very much debris in the command
module or the IM. We found very few loose par-
ticles of bolts, nuts, and screws and lint and
things. Very few in each spacecraft. They were
very clean.

Roger. Sounds good.

11, Houston. We have a good view out of the
rendezvous - correction, the overhead window of
the IM. We don't see anybody staring back at us,
though. Over.

Charlie, can you see Mike's two eyeballs staring
out through the rendezvous window?

11, Houston. BStand by. We haven't picked him
up yet.

You are loocking through a lot of layers of glass.
11, Houston. We had a - -

... on my monitor.

Wé had a slight glimpse of Mike in the rendczvous
window at that time. It's pretty murky locking

into there, though.

Okay. Here he is; T've got him. T've gol him
on the monitor now.

-Okay. We see him staring back at us now. Hello,

in there.
Apolle 11, Houston. Our recommendation for the

ISA is to stow it back over the instrument panel.
Over.

Roger. Will do.
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02 08 01 56 cc 11, Houston. We can make out the markings on the
panel. We read SYSTEM A ASCENT FUERL, ASCLENT
OXIDIZER. Quad 1, quad 4. The -~ It's really
unbelievable, the definition we're getting down
here off that little camera. Over.

02 08 02 14 CC We can even see the barber pole orn the talkbacks.

02 08 02 2L cC We can read the markings on the irstruments for
the glycol pressure, quantity, PCCE. You can even
read the scale on the eight ball. Over.

02 08 02 58 cC 11, Houston. We see the cross-feed barber pole,
and we have the Velcro patches back up to the

RCS systems now. We can see the markings on the
meters, green and red bands, in limits.

02 08 03 27 CC We see you raised the cover on the abort stage.
We don't recommend that.

02 08 03 34 IMP Yes. We're going to tape that one over.

02 08 03 35 ccC Roger.

02 08 03 36 LMP We're going to tape that one over.

02 08 03 37 cC We concur.

02 08 03 Lk IMP The restraints in here do a pretty good job of
pulling my pants down.

02 08 03 53 cC Roger. We haven't gquite got that before the
50 000 000 TV audience, yet,

02 08 ok 17 cC 11, Houston. That's a good view of the eight
ball. We see - You can even read the OFF flag,
there.

02 08 ok 30 cC You can see the signal strength meter for the

radar, read the numbers on it.

02 08 Ob sk IMP Houston, did you want us to test the cameras in
the IM and - I was wondering about that. T saw
it in the flight plan, but I'm just wondering if
you want to do that on CSM power, or do you want
us to take both of the 16mm cameras back in the
C8M and test them there? Over.

02 08 05 18 cC Stand by, Buzz.
02 08 05 21 IMP As an alternative to that, why, we could wait LOI

day and do it then when we transfer over to IM
power.
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Roger. Stand by. We'll have an aaswer.

11, Houston. On that TV, our commentary - The
monitor I was looking at was delayed about

12 seconds, 12 to 15 seconds while it went through
our color converter. It was probably - You

thought I was crazy, but we were looking at it

15 seconds after you broadcast it. 11, Houston - -

We understood that, Charlie.

Okay. On the IM cameras, we'd like vou to do it
on LOI day with the IM power. Over.

Qkay. That's what we'll do.

Houston, we're showing you something that came
out of the Commander's checklist stowage packet.
Tt's got a 16-millimeter camera in it, and it's
got this little cylinder; and I guess - I don't
understand what it is. Maybe you can tell us.

Roger. ©Stand by. We can't figure it out either.

It's got an arrow on the back, and it says "turn,"
but I'm afraid to turn it.

11, your friendly geologist says it's the camera
cank -~ crank, excuse me, for the l6-sequence
camera if it jams. Over.

All very well. Thark you.

There's that word again. The ancillary stowage
container.

Roger.

The shades couldn't quite hack it, there, Buzz.
Over.

Houston, 11. Are you still getting high bit
rate off the OMNI's at this distance?

Stand by, Mike.

Apollo 11, Houston. About 50 percent of the
time, we're getting high bit rate off the OMNI's
when you're in PTC. Over.

Okay. Thank you.

You're welcome.
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02 08 11 24 cC Apollo 11, Houston. Neil, at this attitude you
look like you're about 12 feet long.
02 08 11 3k CDR It seems like I always find myself upside-down
in whatever I'm doing arcund here.
02 08 12 29 CcC Apollo 11, Houston. Could you give us a few com—

ments on your crew comfort with the CSM hoses
moving the air around? Over.

02 08 12 42 IMP Well, it's picking up a little bit on circulation
in here.

02 08 12 4T CcC What do you estimate the temperature is, Buzz?
Over.

02 08 12 57 LMP Oh, I'd say maybe T3, T5.

02 08 13 02 cC Roger.

02 08 13 06 MP It's hard to tell at this density and pressure

of gas, but comfort level is about the - about
the same as the command module.

02 08 13 20 cc You probably - -

02 08 13 21 IMP It was a little warmer or stuffier when we first
got in, but it seems to be improving.

02 08 13 27 cc Houston copies. Out.

02 08 1k 28 CccC 11, Houston.

02 08 1k 29 MP You may be able to see some - —

02 08 1k 31 ccC Go ahead.

02 08 1h 32 1MP - - some particles jumping around on your gcreen.

That's just dust particles that are being illumi-
nated by Sun shafting in the window.

02 08 1L L2 cC Roger. They're very clear now. Over. And that's
a good view of Neil's - correction, of Buzz's cir-
cuit breaker panel, there.

02 08 15 50 IMP I can just barely see the handrail on the front
porch from the position on the right-hand window.

02 08 15 59 cC Roger.

02 08 16 15 cC 11, Houston. Our view of the Panel 11 is - gets

brighter, then darker. Are you changing the
f-stop at all? Over.
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02 08 16 32 LMP No, what's happening is, we get pretty close
' to the window now and then, and it drives the
automatic light control into the stop, I think.

02 08 16 k2 cC I think that's right.

02 08 16 51 ILMP Yes, I had the switch on OUTSIDE while I was going
through the overhead window. That may be what's
contributing toc some of it.

02 08 16 58 cC Roger.

02 08 17 05 cC 11, Houston. We seem to be picking up a few more
dust particles now. We see them quite clearly
in the screen now. Over.

02 08 1T 17 MP Yes, I'm choking on one every so often.

02 08 17 b1 . CcC 11, Houston. Your show is going out to the U.S.
now. We're about to get the satellite up. It'll
be transmitted to some other countries after that.
Over.

02 08 17 58 IMP Roger. 1I'm checking out this window bracket
where I'll be putting it for the EVA pictures of
Neil going down the ladder.

02 08 18 08 cc Roger.

02 08 18 17 cc Apollo 11, Houston. We keep marveling about the
color and the clarity of the picture. 1It's
really difficult to describe. Tt's - It's just
perfect. Over.

02 08 18 31 cc And, 11, it doesn't look like you're having too
much trouble with that bracket up there, Buzz.

02 08 18 1 IMpP I'11 tell you, those new knobs really make it
easy to twist the thing and get it cinched down
quite tight.

02 08 18 50 cc Roger.

02 08 20 06 CC 11, Houston. Buzz, how does the alignment look,
there? .

02 08 20 13 LMP It locks pretty good, as well as T can tell

without the gear extended. T can't get a real
definitive answer, but you couldn't fix it any
place to see much more out of the window without
hand-holding it for the whole time.

02 08 20 29 cC Roger. Looks like to us it'é going to work real
well.
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02 08 20 31 LMP Give it enough room to - Yes, I think so.

02 08 21 ¢2 cc Buzz, we see you putting your window guard in
place there, and back up to the ISA now.

02 08 21 59 IMP Houston, ask FAO if the 90-degree bracket isn't.
stowed in the Commander's stowage assembly.

02 08 22 09 cc Stand by.

02 08 23 35 CC 11, Houston. Buzz, you still looking for that
90~degree bracket? Over.

02 08 23 45 CDR Yes, he is looking for it now.

02 08 23 L7 - CC Roger. We'll have a word for you in just a
moment.

02 08 2k 28 CDR Our monitor shows pretty good, clear pictures
from this angle. I already found the 90-degree
bracket.

02 08 24 37 cc Roger, Neil. It's really a super picture. We've

got the ACA, your ACA, the picture of the throttle,
the 90-degree bracket. We see your handles, and
now over to the bracket.

02 08 25 25 . 1LMmp That's about the position we'll be putting the

: camera in after the initial descernt on the ladder,
and it'11 be taken 1 frame a secord for most of
the EVA.

02 08 25 kLo cC Houston copies. Qut. That's a real pood view
of that camera.

02 08 26 03 LMP Our monitor is a little bit wavy, so it's hard
: for us to tell when we're - when we've got a
steady picture for you.

02 08 26 11 cc 11, we have no complaints at all. We don't see
that waviness on our picture. It's just really
great. Over.

02 08 26 19 IMP Do the edges of the window look like straight
lines to you?

02 08 26 22 cC That's affirmative.

02 08 26 26 ILMP Okay. They don't in our monitor, and that leads

us to make some corrections to the camera, which
probably aren't required sometimes.

it
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02 08 26 39 CcC Buzz, we have no complaints at all. It's a
magnificent picture.
02 08 27 49 - CC What was that, Buzz, you're chasing now?
02 08 27 55 CDR That was ~ That was me picking up some particles

of paint that were floating through the air in
front of the camera, there.

02 08 28 02 cc Roger, Neil. We got it. Tt appears to us that
Neil's about to check the Velcro mat, there.

02 08 28 17 . CC Okay, Buzz. We see the card up ncw.

02 08 28 26 IMP Okay. For those of you that don't know, this is

where we log most of our data for each of the

IM maneuvers, and we have another card like this
that the timeline bock that is laid down on the
table in front of the data display keyboard; and
it's on this timeline that we have all our pro-
cedures. DBut we cbvicusly have to hold these in
place in zero g, so we make use of the Velcro
patches on the back and on the table so we can
attach these down here; and then we just turn the
pages over when we go to new sequences in our
timeline of procedures.

02 08 29 13 cc Roger.
02 08 29 18 LMP And we're ready to copy DOI PAD.
02 08 29 21 CC Roger. We'll have the FIDO's work that one up

for you mementarily.

22 08 30 26 ccC 11, Housten. That was a good shot of Panel 2.
Now we got Panel 3 in view with the TEMP MONITOR
switch. The stabilization - station and control
panel, we see now, with the MODE CONTROL switches,.
Now over to the rendezvous radar. . Real good.

02 08 30 48 cc 11, that's real good camera work.

02 08 31 06 LMP That'll be the most unusual position a cameraman's
ever had, hanging by his toes from a tunnel and
taking the picture upside-down.

02 08 31 17 cc Roger. Well you're doing a super job, We got a
good view of the cross pointer, tlhzre. Had a good
view of the tape meter.



(GOSS NET 1) Tape 36/17
Page 169

02 08 31 L1 IMP We're giving you a picture now of the floor of
' the cabin, I think you can see the - one of the
two portable life support system backpacks here
in the center, and on each side, we have the two
“helmet visors. I'll remove one of them and show
you a little closer view of what this looks like.

02 08 32 Ok ce Roger .

02 08 32 10 IMP Inside the helmet visors are the EVA ploves with
the blue tips. I'm about to take those out now.

02 08 32 27 - cC ‘Roger, Buzz. That's a great shot now that we're
getting of the helmet, the EVA visor, and also
the - the EVA gloves in the background.

02 08 32 L1 MP Okay. You did say this was going out now, didn't
you?

02 08 32 L5 cc Stand by. I think so.

02 08 32 58 CC 11, you got a pretty big audience. It's live in

the U.S. It's going live to Japan, western Lurope,
and much of Scouth America. Everybody reports
very good color. Appreciate the great show.

02 08 33 15 IMP Roger. Understand. Thank you.

02 08 33 48 cC Buzz, that was a good demonstration of your EVA
visor assembly. Appreciate it.

END OF TAPE
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02 08 3k 39 cC Hey, I like the good view of Mr. Collins down
there. We finally see him again.
02 08 34 hé CMP Hello there, earthling.
02 08 34 sk cC Hellc there.
02 08 35 24 cC 11, Houston. We noticed when you were scanning

over Panel 2 a moment ago, 1 and 2, the two
eight balls were slightly in disagreement.
Control said he'd like a AGS align, there.

02 08 35 39 LMP Yes. One of them's AGS, one of them's PNCCH.
The problem is, we don't know whether to align
AGS to PNGCS or PNGCS to AGS.

02 08 35 51 cc Stand by.

02 08 35 58 cec 11, Chris said he can tell you.

02 08 36 05 LMP We'll cage them both.

02 08 36 08 cc Roger.

02 08 37 01 IMP Like old home week, Charlie, to get back in the
IM again.

02 08 37 Ob cc Roger. I can imagine.

02 08 37 24 CDR The traverse from the bottom of the IM to the

aft bulkhead of the command module must be about
16, 20 feet. TIt's not a disorienting one at all,
but it's most interesting to contemplate just
pushing off from one and bounding on into the
other vehicle all the way through the tunnel.

02 08 37 bbbk cC Roger. Must be some experience. Is Collins
going to go in and look around?

02 08 37 56 CDR We're willing to let him go but he hasn't come
up with the price of the ticket yet.

02 08 38 01 cc Roger. I'd advise him to keep his hands off the
switches.

02 08 38 08 CDR If I can get him to keep his hands off my DSKY,

it'd be a fair swap.

02 08 38 13 cc Roger.
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That's why I've been eating so much today. 1
haven't had anything to do. He won't let me
touch it any more.

Roger.

11, Houston. If that's not the Earth, we're in
trouble.

That's the Earth, and we have a very good view
of it today. There are a few more cloud bands
on than yesterday when we beamed down to you,
but it's a beautiful sight.

We have some horizontal banding in our TV monitor.
Are we transmitting that to you, or do you have
a clear picture?

Neil, we have a very clear plcture. The only
thing that we see is a little white dot in the
bottom of our sereen, which is - our TV guys
say is an - apparently a burned out spot in the
camera, but it should come back. Over.

Roger. We have that in our monitor also.

11, Houston. We do have three lines across our
TV. I thought it was Jjust a transmission problem,
but everybody's telling me now that it's prob-
ably - it's on the downlink. Over.

No, those are the same three ones that we have.
Ckay.

How far are - out are we now, Charlie?

Stand by. Give you exact Tigure.

Did you notice the difference between yesterday
and today? This is as large an image we can -

we can give you.

Roger. If you think we're smaller, you're now
177 000 miles out. Over.

Thank you.

That's nautical mjles?

That's affirmative, 11. We -
... Hold on.

Go ahead, Over.
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02 08 Lk1 34 cc 11, Houston. We see the - still see the banding
along the intratropical convergence. I guess
the most predominate one now is around the - up
in the - around the equator or slightly north
of the equator.

02 08 L1 51 LMP Yes, that's the way it looks, Charlie. Same as
yesterday.

02 08 L1 5k cC Roger.

02 08 L2 05 IMP Just keep the Pacific Ocean nice and clear and

calm on splash day, is all we ask.

00 08 b 31 CDR And Charlie, I'd like to say hello to all my
fellow scouts and scouters at Farragut State
- Park in Idaho having a National Jamboree tlhere
this week; and Apolle 11 would like to send them
best wishes.

02 08 L2 L7 cC Thank you, Apollo 11. I'm sure that, if they
-didn't hear that, they'll get the word through
the news, surely appreciate that.

02 08 43 32 cc 11, Houston. We have you — your subspacecraft
point is just off the western coast of South
America directly south of about Mexico City.

Over.
02 08 L3 L6 CDR That - That looks like what we observe from here.
02 08 44 o2 CDR And we're going to turn our TV monitor off now

for a short bit while we have some other work
to do. Apollo 11 signing off.

02 08 Lk 12 cC Roger, 11. Thank you very much. That was one
of the greatest shows we've ever seen. We sure
appreciate it. Over.

02 08 44 20 CDR It was a pleasure.

02 08 45 50 cc Hello, Apollo 11. Houston. Could you give us
an idea of about how long it will be before you
start close - closing the LM back up? Over.

02 08 46 00 CDR We've got a little more work to do up here,
Charlie. We're going to make sure that we have
everything transferred around and stowed the
way we want 1t and try to get a little bit ahead
on tomorrow's timeline. I suppose that we could
be out of there in another half hour or so if it
was necessary.
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02 08 46 23 cC Roger, Neil. We're not trying to push you.
We're just trying to get an idea of - about
vater dumps and starting up the PTC again.
Take your sweet time. Over.

02 08 46 34 CDR Okay. We'd like to get a flight plan update
from you for the next couple of hcurs, here.
When you think what the various ccnstraints
might be and what - what order you might like
us to do things.

02 08 L6 53 cc Roger. Stand by. We'll have that to you in a
moment.
02 08 56 08 cC Hello, Apollo 11. Houston. Mike, we'd like to

go ahead and do a waste-water dump. We'd like
you to dump it all the way down to zero. Over.

02 08 56 21 CMP Roger. We copy that, Charlie.

02 08 56 31 CMP How does that work, Charlie?

02 08 57 26 CDR Housteon, 11.

02 08 58 o4 cC 11, Housten. Did you call? Over.

02 08 58 09 CDR Roger. Just noticed that the mast that the EVA

light is on is charred brown. It locks as though
it took quite a beating during launch.

02 08 58 23 CC Roger.
02 08 58 2L CDR The EVA light still dces work.
02 08 58 27 CC Roger. We'll let this - the SPAN guys look at

this, and we'll be back with you with what we
think. Over,

00 08 58 37 CDR Okay.

02 G9 00 21 CcC 11, Houston. We were wondering, Neil, with your
closing comment on the TV, if you were going to
turn it off. It indicated that you might be con-
sidering turning it back on. We were wondering
whether we want to keep the lines up. Over.

02 09 00 35 CDR Well, we want your recommendation on that, but
I think we would just as soon, ourselves, termin-
ate the TV. But if you have a commitment to keep,
we'd be more than willing to turn it back on.

02 09 00 52 cec Roger. ©Stand by.
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02 09 01 25 CC Apollo 11, Houston. We'd like to terminate the
TV. We don't - We think we got a really - a
good tape. That hour and a half show was
superb. And we'd iike to pick up TV - correc-
tion - PTC at about 58 hours. Over.

02 09 01 4k CDR Roger. PTC at 58 hours.

02 09 01 L8 cc And we'll have the remaining functions in the
flight plan soon. Over.

02 09 01 56 CDR Okay. Fine.

02 09 0ok 05 cC Apollo 11, Houston. Our recommendations on
the activities for the next hour or so, as far
as flight plan goes, are: Continue your IM
familiarization as desired until about 58 hours,
then ingress to the CSM, close the hatch, and
establish PTC shortly thereafter. Over.

02 09 ok 27 cc And, Apollo 11, Houston. Terminate the - -

02 09 Ok 29 IMP Okay .

02 09 04 30 cC - - the water dump. Over.

02 09 Ok 31 LMP Okay, Charlie. Thank you.

02 09 04 3k LMP Okay. Water dump being terminated now.

02 09 17 L8 CMP Houston, Apolle 11.

02 09 17 51 cC 11, Houston. Go ahead.

02 09 17 55 CMP Roger, Houston. I'd like to do u P52 option 3
and tweak the platform up prior to starting the
PTC. Over.

02 09 18 03 CC Roger, 11. Stand by.

02 09 18 1k cc 11, Houston. That sounds like a good idea to
us. Go sahead.

02 09 18 20 CMP Okay. And the platform's looking pretty good
to me. It looks like the worst axis drift is
0.0l something degrees per hour. Is that
about what you figure?

02 09 18 27 cC 11, Roger. We've had reports all the marks have

been good all the - the last couple of times you've
run them. Just a moment; I'll get you some
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information on the apparent drift rate.

02 09 18 L1 CMP Okay, Owen. Thank you. You got the maroons
on?

02 09 13 L7 ccC Say again, 1il.

02 09 18 51 CMP I say you got the maroons on now?

02 09 18 sk cC Not permanently, Mike. Just have a stand-by

here while Charlie's out checking how to use
that special tool on the camera. The maroon
team will be on tomcrrow.

02 09 19 06 CMP Okay. Nice to hear your voice. How's every-
thing going?

02 09 19 09 cC Everything's going smoothly here, We sure
enjoyed the show this afternoon, Mike.

02 09 19 15 CMP Okay.

02 09 19 27 cC 11, Houston. We suggest you go ahead and do

the P52 first, and we'll take a look at the
angles and give you some new drift rates after
taking a lock at them. Over.

02 09 19 37 CMP All right. Fair enough.

02 09 25 00 cC Apollo 11, Houston. Over.

02 09 25 05 CDR Go ahead. 11, here.

02 09 25 07 CcC 11, Houston. A little information toc you there,

CDR. We've all taken a momentary brief respite
from out work here to have some special - to
have a bite of special moon cheese that is -

I understand it's been sent to us directly from
Wapakoneta, your own hometown. Over.

02 09 25 29 CDR No, we can't - we can't pronounce it either.
I think you'll enjoy that. They make a fine
brand of cheese.

02 09 25 37 CcC Roger, there, and I'11 polish up the grammar
for the next trip. '

02 09 25 50 CMP Houston, 11. You are looking at the NOUN 93,
and 1'11l proceed when you copy them

22 09 26 00 cc 11, Houston. We've got them.
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Okay.

Hello, Apollo 11, Houston. We'd like POO and
ACCEPT. We have a DELTA-H update for you.
Qver. ‘ :

A1l right, Charlie. Stand by one.
Houston, Apcllo 11. ©POC and ACCIPT.
Roger.

Apoiic 11, Hoﬁston. We got the load in. The
computer's yours. Over.

Houston, 11. Roger.

Hello, Apollo 11. Houston. We'd like for you
to stir up the CRYO's now. Over.

Houston, Apollo 11. Roger.

Houston, Apollo 11. We're completed in the
IM. We're closing up the hatches and the
probe and drogue back in.

Roger. We copy. Out.

Hello, Apollc 11. Houston. We're standing by
to watch your startup on the PTC at any time.
You can start off at the VERB 49, Over.

Wilco. We're just finishing up the probe and
about to close up the hatch here. We're going
to be a couple of minutes late, probably,
getting started in the PTC.

Roger. No sweat, 11. We're standing by.
Over. :

Hello, Apollo 11. Houston. Mike, there's no
wait required. Where rates are steady, you

-.can proceed on. Over.

I'm doing it, Charlie.
Roger.

The tunnel's all taken care of, the drogue,
probe, and hatch all back.
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02 10 06 28 cc Roger. Copy. Out.

END OF TAPE
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10 01 cC Helle, Apollo 11, Houston, We have some new
additions to your alternate contingency checklist
if you would break that out. Over.

10 15 CDR Stand by.

11 L6 CDR Okay, Houston. 11's ready to copy.

11 48 cC Roger, 11. If you'll turn to page F2-22. Over.

12 27 CDR Okay. I have F2-22.

12 31 cC Roger, Neil. Under column L - that's column Limn,
line 06. The new data is 00001. Line 07, the ncw
data is 0213k. Over.

13 01 CDR Okay. I have in F2-22, column Lims, item 6, 00001j
item T, 0213k,

13 20 cC Roger. That's correct. Thank you much. Out.

13 37 cC 11, Houston. For your information, those two
entries are an update to your DELTA-H that we
have already uplinked into the CMC., Over.

13 47 CDR Roger. Thank you.

14 oh CMP What was I marking on, Charlie? Aoout an
18-kilometer line, or what?

1k 09 cc We - Our update puts you to - the DELTA-I to
35 kilometers, Mike. Over,

1h 17 CMP Okay.

19 24 cC Hello, Apollo 11. Houston. We've got some switch
positions for you for the high gain. Over.

19 33 MP Okay. Go ahead.

19 35 cC Roger, Buzz. Select Bravo, OMNI, HIGH-GAIN TRACK
to MANUAL; BEAM, WIDE. Over.

19 L8 LMP Okay. Bravo, OMNI; TRACK, MANUAL; and BEAM, WIDE.

19 53 cc Roger. And your high-gain angles are minus 50

on the pitch, 270 on the yaw. Over.
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02 10 20 03 IMP Okay. Going there now.

02 10 41 22 cC Hello, Apollo 11. Houston. We have some updates
and some things we'd like to talk to you about,
if you aren't in the middle of your meal. If it's
convenient anytime for you, we're ready with some
updates. Over.

02 10 L1 L6 CDR What - What are the updates going to apply to?

02 10 L1 51 cc Roger. We have a couple of changes on the LM
mission rules NO-GC for your NO-GO card,
Neil. One slight change cn the APS/DPS fuel and
TEMP pressure card, and we have a change tc the
procedure for the secondary radiator leak check,
which is to be formed at - performed at T1 hours
tomorrow, and alsc some indications that we have
a couple of landing site obliques stowed in the
wrong place. Over.

02 10 42 36 CDR Okay. Is any of those in the flight plan? The
secondary radiator, for example?

02 10 42 U3 CcC That's affirmative. The secondary radiator leak
check is called out in the flight plan at 71 20.
That procedure is listed in your launch operations
book on page 2-9, L2-9. We'd like to change that
procedure. Over.

02 10 43 08 CDR Okay. BStand by.
02 10 43 25 CMP Charlie, on the secondary leak check, just read it

verbatim like you want, and I'l1l copy directly
into the flight plan and not fool around with the

checklist.
02 10 43 32 cC Roger. That's fine. If you're ready to copy,
stand by.
02 10 43 37 cMP Ready to copy on the leak check.
02 10 43 Lo cc Roger. It's monitor secondary accumulator guantity.

Step 2 is secondary glycol to radiator valve, NORMAL
for 30 seconds, then BYPASS. If no decrease in
secondary accumulator quantity - Are you with me?

02 10 Lb 21 CMP Yes, I'm with you.
02 10 4k 22 cc Okay. If no decrease in secondary accumulator

quantity, secondary glycol to radiator valve to
NORMAL. Next step, secondary ccolant loop pump,
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AC-1 or AC-2. After 3 minutes, verify glycol
discharge secondary pressure 39 to 51 psig. Also
verify secondary EVAP out TEMP has changed. Next
step, secondary coclant lcop pump, OFF. Secondary
glycol to radiator valve, BYPASS. That ends the
procedure. Over.

Okay. I read back: monitor secondary accumulator
quantity; secondary glycol radiator valve, NORMAL
for 30 seconds, then to BYPASS. If no decrease

in secondary accumulator quantity, secondary glycol
to radigtor valve to NORMAL. Secondary cooclant
loop pump, AC-1 or 2. After 3 minutes, verify
glycol secondary discharge pressure 39 to 51 psig.
Verify secondary evaporator outlet TEMP has chunged.
Secondary coolant loop pump, OFF. Secondary glycel
radiator valve to BYPASS. And what's the rcason for
the change, Charlie?

Roger. Stan is concerned that our present procedur:
as shown in the checklist does not really flow
glycol through the radiator, and it - They want to
verify that we do not have a plugged secondary
radiator. Over.

Okay. They have any abnormal indications in that
system, so far?

Negative. This is the procedure that they came
up with. It's just a check, Mike. Everything's
locking great to us. Over.

Okay. Fine.

Charlie, we'll get back with you on these other
changes in a few minutes. Okay?

Roger, Neil. No hurry. Over.

11, Houston. We're wondering who's on horn,
Say again, Houston?

We just had a little music there.

We'll keep you entertained.

Roger. That was good. You can keep it coming
down, 11.

Okay.
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Because it's a special occasion today, Houston.
This is the third anniversary of Gemini 10.

Roger. Happy anniversary.

Thank you, sir.

Housten, Apollo 11. Ready to copy your update.
Roger. Stand by.

Okay, Buzz. The first item is that we have indica-
tions that your landing site cobliques are rot in
the proper position. If you'll check, we think
that the intermediate-scale landing site oblique

is stowed in the CSM lunar landmark book. We think
that the large-scale landing site oblique is

stowed in the back of the IM lunar surface map book.
Over,

I think I heard you Charlie, but I'm not sure that
I understand.

Roger. According to our stowage list the - the
landing site oblique should be in the transfer
bag. In - But in the backup set of data, the
intermediate-scale cblique is in the CSM lunar
landmark book, and the large-scale oblique is in
the back of the IM lunar surface map bock; and
that's the reason we think that they might be
not where you think they are. Over.

Okay. We've got three cbliques. The last one is
one I asked for recently. It's just a blow-up of
the second one. The first one is one that's got
dotted lines on it, indicating horizon view and
50~degree LPD; and all three of those are in the
transfer bock. Over.

Roger. Fine. We were wrong in our - in our backup
set. We had those out of place. Loocks like the
onboard data's good. We Jjust wanted to let you
check on that one., We have an update on the

APS/DPS fuel card that you place on the panel. It's
a typo error. If you'll break out that little card,
we've got the - correct that typo error. Over.

Stand by.

Okay. 1 got it.
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02 11 23 07 cC Roger, Buzz. Under the DPS column on the pressure
side, you go down to the fourth item, says pres-
sure greater than 150 PTCA should be greater than
65 percent. Over.

02 11 23 28 MP Okay. That's greater than 1.8 but less than 65 and

greater than 150 for greater than 05.
J2 11 23 35 cC That's affirmative. Out.
02 11 23 L6 cC And we have three items on the mission rules

NO-GO card, if you're ready to copy those. Over.
02 11 24 32 IMP Ckay. I've got the mission rules NO-GO.

02 11 24 3k CC Roger, Buzz, First entry's on the EPS under AC
bus A. The line extends all the way to high gate.
Actually, the line should read - at DOI it would
be NO-GO AC bus A. After that the NO-GO woald be
both buses. So if you will just pencil in both
buses from PDI through high gate, it'1ll be correct
for that line. Over.

02 11 25 20 LMP Okay. I've got that: AC bus A for DOI and both
buses NO-GO for FDI on.

02 11 25 28 cc That's affirmative up until high gate. You can
stop at the line in front of the column "5 minutes
to low gate." ©Now the next line is under the
G&C PGNS, pitch and roll GDA's. You can scratch
that line completely. Over.

02 11 25 56 IMP Roger. Got it.

02 11 25 57 cc Okay, Buzz. Last entry is down under RCS, and it's
a typo error under the three - in the line "three-
axis attitude control." If you proceed to the
‘right at PDI plus 05, you'll see one axis. The
line goes all the way to low gate to touchdown.
That's incorrect. The line should stop under "5 min-

utes to low gate." Over.

02 11 26 38 IMP Ckay. We're stopping that at "S minutes to low
gate."

02 11 26 41 CC That's affirmative. That completes that card.

The rest of the updates are just really for your
information based on our 58-hour platform - look

at the platform., We are really good shape. Your
GYRO's have almost no drift in them since - plotted
update we were locking at X of a minus 2.24 ...
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Y of point plus 0.87, Z of minus 0.11. Since the
apdate, which was based on the 52-hour P52, I
pelieve, we gave you an X drift of plus 0.79,

yaw of plus 1.06, Z of plus 0.02 ... I can see

the difference between the 52-hour and the 57-hour
alignments were - did not really give us enough
time to get a real good or completely valid update
on the drift check. So we're real satisfied with
the way the GYRO's are loocking. The PIPA's are
locking great also. We are in real good shape
with those, too. Over,

This is Apollo 11. Radio check.
Roger. Reading you five~by. How nme? Over.

Okay. Loud and clear. You cut ou’; when ycu were

talking about the platform - something about 52 hours

and after that, we never heard you again.

Roger. Guess we were changing antennas. Stand by.
That's affirmative, 11. We were swapping antennas
on you down here. Basically the word is that we

have a real good platform, very small drift on the
GYRO's, and very small drift in the PIPA's. Over.

Roger. Thank you. And I would like to have a few
words of clarification if you will give them to me
on the RCS ... what that change of pitch may mean.

Copy. A few words of clarification on the RCS?
Oh. Roger. The update there, Neil, you are
speaking of about the one axis down to 5 minutes
of low gate?

Yes. That's right. I'm not quite sure what that
.. means beyond 5 minutes.

Stand by. I'll make sure I got my story straight
with Control. Stand by.

Okay.

11, Houston. On the RCS, what we are saying is
that if we lose control about one axis prior to
low gate, we would recommend an abort. This would
require a - a loss of - of two distinct jets which
is not very probable, but that is what we are
recommending. After low gate we would continue on.
We would recommend that we continue on to attempt
s landing. Over.
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o2 11 35 13 CDR Roger. I think I ...

02 11 35 17 cC Roger.

02 11 35 Ls CMP Charlie, did you say you had some updates for me
from the lunar surface book?

02 11 35 49 cc Apollo 11, say again. You were cut out. DOver.

02 11 35 55 CMP Roger. Did you say you had some updates for us in
the lunar surface book. Over.

02 11 36 00 cc Negative. At this time, we do not have any updates

for the lunar surface book. We wanted you to have
it just in case. Over.

02 11 36 12 CMP Roger. You were cut out that time.

02 11 36 15 cC Roger. At the present time, we do not have any
updates for you on the lunar surface book. We
are thinking about some and kicking them around,
but they're very minor changes. Over.

02 11 36 37 cC 11, Houston. Did you copy that transmission?

02 11 37 09 CcC Apollo 11, Houston. We swapped antennas on you
again. I say again that we do not have any lunar
surface update - book updates at this time. We're
considering a few minor ones, but we're still
kicking them around the MOCR. Over.

02 11 37 27 CMP Apollo 11. T understand.

END OF TAPE
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45 31 CDR Houston, 11. We have a crew status report for
you.

L5 3 cc Roger. Go ahead, 11.

Ls 39 CDR Okay. Radiation: CDR 11009, CMP 10010,

IMP 09011. No medication.

4g 55 CcC Roger, 11. We copy for the radiations. And,
We're considering - This PTC looks sort of welrd
to us, so we're considering stopping and slarting
over again, and we'll be with you in a couple of
minutes. Over.

L6 15 CDR Okay .

47 L6 CcC Apollo 11, Houston. Would you give us the LM/CM
DELTA-P reading? Over.

L8 Ls ce Hello, Apollo 11. Houston. We switched the
antennas on you again. Weuld you please glive
us the LM/CM DELTA-P reading? Over.

4o L3 cC Hello, Apollo 11. Houston. Over.

4o L8 CDR Go ahead. 11 here.

L9 50 cC Roger. We switched antennas on you, there, moments
ago, Neil. Could you please give us the IM/CM
DELTA-P reading? Over.

50 00 CDR Tt's less than 0.1.

50 02 cC Roger.

50 13 CMP 0.15, now, Neil says, Charlie.

50 16 CcC Roger. Thank you, Mike. Could you give us some
help? This PTC is strange: it's not like any-
thing we've seen before. We were wondering 1f you
have had any events or any odd data that could
help us out. Over.

50 35 CcMP T didn't understand that. Say agailn.

50 38 cC Roger. We're looking at a - sort of a funny

looking PTC. We've already drifted out to 70 de-
grees in pitch and we're wondering if you all have
had any vents or any such thing as that, that
could have caused us to pick up these rates to
drive us off. Over.
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02 11 51 09 CMP Negative, Charlie. We don't know of anything.

02 11 51 11 cC Roger.

02 11 51 13 CMP Unless it's got something to do with that entry
from the position that we want to be in. I don't
know.

02 11 51 21 cC Roger. When we started off, it looked real fine

to us. Now it's drifting off with a funny pattern
that we haven't seen previously on a flight. /ind
we're just trying to figure out - I think we'll
probably start it over agaln. We'll be with you
momentarily. Over.

02 11 51 39 CcMp Okay.

02 11 55 12 cC Apollo 11, Houston. We hate to say il, but wetd
like to terminate this PTC and start over agalun.
We have no assurance that we're golng to get it

through the sleep period with this funny config-—
uration, or funny pattern. We'd like you 10 stap
it now and go back to pitch 090, yaw O, and

roll - whatever you stop on. Over.

02 11 55 k2 CMP Roger.

02 11 5& 37 cC 11, Houston. We recommend you disable Lravo and
Charlie; select quads Alfa and Delta. Over.

02 11 59 25 CcC Apolle 11, Houston. Over.

02 12 0z 30 CC Apolleo 11, Housteon. Over.

02 12 03 07 CcC Apollo 11, Houston. Over.

02 12 03 Lo cc Apollo 11, Houston. Over.

02 12 05 55 cc Apollo 11, Houston. Do you read? Over.

02 12 11 09 CcC Hello, Apollo 11. Hello, Apollo 11. Over.

02 12 11 32 CDR ... Apollc 11, Go ahead.

02 12 11 35 ceC Roger. Reading you about one-by. Looks like we

picked a super attitude bere for PTC stabilization.
We're reading you in BACKUP VOICE now. Over.

o2 12 11 51 CLR Ropcer. We read you loud and clear.

02 12 11 53 CcC Roger.
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Would you like us to pick another antenna?

I think we've got about the best configuration.
We've been doing it all from the ground here, 11.
We'll just keep it as it is. Over.

Roger.

Apollo 11, Houston. Would you select COMMAND
RESET and OMNI Alfa? Over.

Houston, 11 on OMNI Alfa.
Roger. We read you about three-by now. Over.
Roger.

Apollo 11, Houston. We is stable; you can start
the PTC. Over.

e

Houston, Apollo 11. Checklist page F9-T; I've
completed step 8, and I'd like to know what you
think is ideal timing between step 8, step 9,
and step 10 on that page? Over.

Roger. ©Stand by.

Apollo 11, Houston. We don't see any time con-
straint. We'd like you to go ahead and set up

the wide deadband and then go through step 10

and 11. Over.

Okay. Will do. I don't see any constraint here,
Charlie. I was Jjust checking to make sure,
because last time, I went from 8 to 9 to 10 to 1l a
1ittle bit more swiftly than I'd been doing in the
past.

Roger.

Step 11 complete.

Roger. We copy.

Apollo 11, Houston. Would you please select
OMNI Bravo? Over.

Roger. Bravo.
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02 12 24 43 CMP Houston, Apollo 11, How do you read on Bravo?

02 12 24 46 cc Roger. Reading you five-by.

02 12 24 50 CMP Same here.

02 12 25 07 ccC Apollo 11, Houston. Looks like we've got a good
PTC going. It's good night from the White Team.
Over.

02 12 25 17 CMP Okay. See you tomorrow. Thank you for every-
thing.

02 12 45 38 CDR Houston, Apollo 11,

02 12 45 ¥ cC Go ahead, 11. Over.

02 12 45 46 CDR Do you have any idea where the S-IVB is with
respect to us?

02 12 45 50 cC Stand by.

02 12 hg 02 cC Apolle 11, Houston. The S-IVB is about 6000 nau-
tical miles from you now. Over.

02 12 49 1L CDR Okay. Thank you.

02 12 50 07 CMP Houston, Apcllo 11. How's the PTT looking?

02 12 50 11 cC Stand by.

02 12 506 32 CC 11, Houston. The PTC looks great to us. Over.

g2 12 SC 38 CMP Hey, do you have any idea what happcned Lo Lhe
previous one?

02 12 50 h2 CC We have absolutely no idea. Over.

02 12 50 L9 CMP Okay. Did, it look like it was all right, then
just all of a sudden start diverging?

02 12 50 57 cC That's negative, Mike. If you'll look at the

plot, which we'll save for you and let you see

it postflight, it started off immediately on the
first REV and just spiraled out to about - oh

20 to - 20 degrees in pitch, and then it seemed
to be setting up a spiral around an offset pitch
point of about 20 degrees off from 90 degrees;
but we didn't want to take a chance that it would
become stable at that point. We thought it might
diverge, and so we called you and started over
again. Over.



(GOSS NET 1) Tape 39/5
Page 189

02 12 51 39 CMP Okay, no complaints. I was just curicus as to
what had happened.

END OF TAPE
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10 24 IMP Houston, Apollo 11.

11 ¢l IMP Houston, Apollo 11.

13 1L CcT Goddard voice, Houston COMM TECH. Goss conference.

13 17 MSFN You're loud and clear. How me?

13 16 CT Roger. Read you the same.

13 21 MSFN Roger.

17 37 cT Madrid, Houston COMM TECH. Net 1, voice check.

17 b1 CT Houston COMM TECH, Madrid. I read you loud and
clear.

17 4b CT Roger. Read you loud and clear also.

18 o7 IMP Hello, Houston. Apollo 11.

18 16 CcC Apollo 11, Houston. Good morning.

18 21 MP Good morning. Are you planning a midcourse cor-

rection 4 this morning?

18 26 cc That's negative. Midcourse number L is not required.
We were going to let you sleep in until about T1
hours if you'd like to turn over.

18 38 IMP Okay. That'll be fine.

18 LB cC Say again, Buzz. You were cut off there.
18 52 IMP Okay. I'11 see you at T1 hours.

18 55 cC Roger.

END OF TAPH
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02 23 03 30 cc Apollo 11, Apollo 11, this is Houston. '
Over.

02 23 03 38 IMP Good morning again, Houston. Apollo 11.

02 23 03 cC Roger 11. Goocd morning. When you - -

02 23 03 48 ILMP Would you like the 0, purge this morning?

02 23 03 52 cc Yes indeed. 02 fuel cell purge at

71 hours, and when you feel like copying;
I've got a flight plan update containing -
I guess that and some other items for you.

02 23 0ok 08 CDR Okay. Stand by.

02 23 06 59 LMP Houston, Apollo 11. Go ahead with the
flight plen update.

02 23 07 05 cC Roger, 11. This is Houston. At approximately

71 hours to T2 hours, we have you down for an

eat period which I imsgine is probably in prog-

ress already. T1 hours: O2 fuel cell purge;

72 hours GET: CO, filter change number 6,

secondary radiator flow check. And we'll send
You up a P37 block data on a 2 hour pass,
pericynthion pass, return mode abort. At

73 -hours 00 minutes: stop PTC at approximately

0 degrees roll. That is, when you're coming up
on 0 degrees roll angle around 73 hours, we'd

like you to stop PTC. And perform a P52 option

3 remaining in the PTC REFSMMAT for a drift

check. T3 hours, 20 minutes: we'll give you

8 P2T update to the landing site REFSMMAT, LOI-1
state vector, and target load. 73 hours

30 minutes: maneuver to 0Q0 roll, pitch, and yaw;
high gain antenna angles will be pitech 0, yaw 335;
and perform a P52 option 1 using the new landing
site REFSMMAT. Resume the nominal flight plan

at T4 hours GET. Over.

02 23 09 08 IMP Okay. We'll get started on the fuel cell purge
while we're eating, 002 canister change number 6;

secondary radiator flow check; copy some pads.
Also at T2 hours, stop PTC O roll at T3; do a
P52 option 3; we'll get your uplink REFSMMAT for
the landing site; and at 000 - let's see, now
was this with the old REFSMMAT or the new
REFSMMAT?
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This is with the - -
- - ... antenna and, pitch - -
- — This is with the new REFSMMAT, Buzz.

You said you want the P52 done at that attitude
with the new REFSMMAT?

Roger.

Ap6llo 11, this is Houston. Over.

Apollo 11, this is Houston. Over.

Apoilo 11, this is Houston. Over.

Houston, go shead.

Roger, 11. Correction on my last. At T3 20, we
uplink you the new REFSMMAT. And at 73 30, we'd
like you to maneuver to 0 roll, O piten, O yraw In
the old REFSMMAT. And then torgque around to the
new REFSMMAT and run your P52 option 1 in that
same inertial attitude. Over.

Roger. Understand.

I've got consumables update, when you're ready
to copy.

I just got up, but you didn't catch me cn that
one.

I say I have one for you.
Okay. We're ready to copy that consumable update.

Roger. As of GET 68 00, RCS total minus 4.5 per-
cent, corresponding to approximately minus
53 pounds. Alfa minus 6.0 percent, minus 1.0 per-
cent, minus 7.0 percent, minus 3.0 percent;
H2 total, minus 1.2 pounds; 02 total, plus

10 pounds. QOver.

Roger. And our readouts on board are. Alfa is 82,
Bravo is 84, Cocoa is 84, and Delta iu 87.

Houston. Roger. Out.
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02 23 15 1k CMP And you want us to cycle the 02 and H2 fans, I
imagine?

02 23 15 24 cC 11, this is Houston. Affirmative., Over.

02 23 15 31 CMP Ckay.

02 23 23 26 LMP Houston, Apcolle 11. I have a status report for
you.

02 23 23 34 cc Go ahead, 11.

02 23 23 38 IMP Roger. On sleep; CDR, CMP, T7.5; IMP, 6.5. Over.

02 23 23 46 cc Roger. 7.5 for each, Over,

02 23 23 54 1MP Negative. IMP 6.5,

02 23 23 59 cC Roger. 7.5, 7.5 and 6.5. And I got a few words for
you here on the SPS engine performance. Over.

02 23 24 14 IMP Okay. We're ready to listen.

02 23 2L 18 He Okay, 11. It turns out that the engine performance

during both of your burns so far this mission has
been the same as it was on engine acceptance tests.
The onboard PC reading is due to a known gage
calibration factor between what you've actually got
in the chamber and what you're reading out on the
gage., We expect single-bank operation to be 90 -
that is, 90 psi on the gage with an actual chamber
pressure of 95 psi. In dual-bank operation, the
chamber pressure is 94 psi on the gage with an
actual of 99 psi. 80 psi on the gage on bhoard
correlates to 83 psi actual. And we recommend that
you stick to an LOI termination cue of 80 psi on the
gage. That is, no change to the mission rules. Over.

02 23 25 37 CDR Apollo 11. Roger. We got all that.

02 23 25 kLo cc Houston. Out.

02 23 33 08 LMP Houston. Apollo 11.

02 23 33 12 cc Apollo 11, this is Houston. Go ghead. Over.
02 23 33 25 cc Apollo 11, this is Houston. Go ashead. Over.

02 23 33 ko cc Apollo 11, this is Houston. Go ahead. Over.
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02 23 33 L7 CDR Houston, do you read Apollo 117

02 23 33 L9 o Roger, 11. We're reading you loud and c¢lear now.
We were down in the noise as we switched antennas
& minute or so ago. Over,

02 23 34 00 CMP Roger. What sort of settings could you recommend
for the solar corona? We've got the Sun right
behind the edge of the Moon now.

02 23 34 12 cc Roger.

02 23 34 16 LMP It's quite an erie sight. There is a very muarkced
three-dimensional aspect of having the Uun's corona
coming from behind the Moon the way it is.

02 23 3k 27 cc Roger.

02 23 34 31 IMP And it looks as though ~ I guess what's giving it that
three-dimensional effect is the earthshine. I can
see Tycho fairly clearly - at least if I'm right
side-up, I believe it's Tycho, in moonshine - I mean,
in earthshine. And, of course, I can see the sky
is 1it all the way around the Moon, even on the
limb of it where there's no earthshine or sunshine.

02 23 35 40 cc Apollo 11, this is Houston. Over.
02 23 35 45 IMP Go shead.
02 23 35 L7 cc Roger. If you'd like to take some pictures, we

recommend using magazine Uniform which is loaded
with high speed black and white film, interior
lights off, electric Hasselblad with the 80-
millimeter lens. And you're going to have to
hand-hold us, I guess. We're recommending an
f-stop of 2.8, and we'd like to get a sequence of
time exposures. Over.

02 23 36 2k IMP Okay. You want magazine Uniform instead of magazine
Tango? Over.

02 23 36 30 cc Roger. We're not trying to get you all wrapped up
in a procedure here. This is on a not-to-interfere
basis, of course. Over,

02 23 36 43 LMP Okay .

02 23 36 46 cc And on the exposures we're looking for an eighth
of a second, a half a second. And, if you think
you can steady the camera against anything to get
longer exposures, 2 seconds, U4 séconds, and 8 sec-
onds. Over.

02 23 37 11 IMP Roger. We copy.
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02.23 37 13 cc Roger. oOut.
02 23 39 15 cc Apollo 11, Houston. Over.
O 39 0y CMP Go ahcad, louston.
02 23 39 24 cc Roger. We'd like to do a little CRYO tank

balancing. So, if you could position the oxygen
tank number 1 heater switech to OFF and hydrogen
tank 2 heater switch to OFF leaving all the rest
of the CRYO switches the same, we'll let it run
that wey for a few hours. Over.

02 23 39 48 cMP Okay. Stand by one on those switches., We'll
get them in a minute. :

02 23 39 51 cc Roger. And how far out can You see the corona
extending? Over.

02 23 Lo 13 CDR ess bit like zo&iacal light. It keeps going ocut
: farther and farther. We'll talk about it a little
more later.

02 23 40 31 cC Roger. Out,

02 23 43 11 CDR ++. We've got quite a few pictures

02 23 44 06 cC Apolle 11, this is Houston. I think we have COMM
again. We heard you calling. Over.

02 23 4k o7 ccC Apollo 11, this is Houston. Were you calling?
Over.

02 23 44 48 CMP Houston, Apollo 11. Understand you want the heaters
OFF for hydrogen tank 1 and oXygen tenk 1. Is that
affirmative?

02 23 L} 56 ce That's negative, Mike. Hydrogen tank number 2
heaters OFF and oxygen tank number 1 heaters OFF,

02 23 L5 05 CMP Okay .

02 23 45 o7 cc Roger. Out.

02 23 45 12 CMP I have hydrogen tank number 2 heaters OFF; I have
oxygen tank number 1 heaters OFF,

02 23 45 18 cc Roger. Out.

02 23 52 15 CMP Houston. Apollo 11. The earthshine coming through

the window is so bright you can read a book by it.
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Oh, very good.

And, Houston, I'd suggest that along the ecliptic
line we can see the corona light out to two lunar
diameters from this location. The bright lignt
only extends out about an eighth to a quarter of
the lunar radius.

Roger., Understand that you can see the corona
approximately 200 solar diameters out along the
ecliptic, and the bright light extends out
approximately one-eighth to one-quarter lunar
radius. Over.

That's two lunar - two lunar diameters along the
ecliptic in the bright part, right; a quarter to
an eighth of a lunar radius out, and that's
prerpendicular to the ecliptic line on the South
Pole.

Roger.

Houston, it's been a real change for us. Now we
are able to see stars again and recognize con-
stellations for the first time on the trip. Tt's -
the sky is full of stars. Just like the nightside
of Earth. But all the way here, we have only been
able to see stars occasionally and perhaps through
the monocular, but not recognize any star patterns.

I guess it has turned into night up there really,
hasn't it?

Really has.
1), this is Houston. Go ahead. Over.
Apolloe 11, this is Houston. Do you read? Over.

Apollo 11, this is Houston. How do you read?
Over.

Okay. We went to HIGH GAIN. Looks like you had
a little trouble getting signal strength there.

Roger. We missed an OMNI switch there. Over.

All right. On the secondary loop check when we
went to FLOW on the secondary radiators, the
quantity dropped from 40 percent down to 36 in

the first 10 seconds and then stabilized at 36 for
the remainder of the 30 seconds.
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Apollo 11, this is Houston. We believe that is
normal system operation. The radiators are ox-
pected to be very cold right now and apparently
the decrease you saw was due to contraction in

the fluid. Over.

Okey. We will go ahead with the procedure just
as if there were no decrease in accumulatoer

quantity. Right?

Roger. Press on.
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03 00 17 25 CDR And, Houston, the secondary radiator flow check

is complete and satisfactory.
03 00 17 31 cc Houston. Roger. Out.
03 00 17 %0 CMP And that's a good deal because we don't have to

‘have any meetings about whether we're going to
do it or don't do it any more.

03 00 17 L7 cc That's for sure.

03 00 18 00 ce The Flight Director says "ouch."

03 00 18 12 CMP No. No "ouch" intended. I enjoyed every one
of those meetings.

03 00 19 10 CC 11, this is Houston. I have your pericynthion
plus 2 PAD, P30 format, when you're ready to
COPY .

03 00 19 2k CDR Roger. Stand by.

03 00 20 17 LMP Houston, Apcllo 11. Ready to copy pericynthion
plus 2.

03 00 20 24 CcC Apollo 11, this is Houston. Pericynthion plus

2 hours PAD. SPS G&N: 62710, plus 098,

minus 019, GET ignition 07T 46 2248, DELTA-VX
NOUN 81, plus 32148, minus 00455, minus 10377,
roll NA, pitch 307, and the remainder of the
PAD is NA. GDC align stars Vega and Deneb.
Roll 243 183 012, no ullage. Remarks: Assumes
landing site REFSMMAT and docked. Over.

03 00 21 L8 IMP Roger. SPS G&N: 62710, plus 098, minus 019,
077 46 2248, plus 32148, minus 00455, minus 10377,
NA, 307, Vega and Deneb, 243 183 012, no ullage,
landing site REFSMMAT, docked. And I need a
change on the LM weight. Over.

03 00 22 30 CcC No change in the IM's weight - in the IM weight,
and the readback is correct. Out.

03 00 25 06 CcC Apollo 11, this is Houston. Over.

03 00 25 13 CDR Roger. Go ahead.
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03 00 25 1k cC Roger. We're having difficulty getting commands
into the spacecraft. We'd like you tc cycle your
UP TELEMETRY switch to COMMAND RESET and OFF and
then back to NORMAL, Over,

03 00 25 32 - CDR Okdy. We'll do it.
03 00 25 50 CDR We have you on high gain right now. You want us
to switeh over to OMNI?

03 00 26 02 cc Negative. We would like to stay on the high gain
: if we can. Over. ' )

03 00 26 11 CDR Okay.

03 00 27 16 cC Apollo 11, this is Houston. Over.

03 00 27 2k | CDR Go zhead.

03 00 27 25 cc Roger. We'd like you to switch to OMNI Delta

as we show you approximately at the scan limit
of the high gain antenna. Now we will then
command OMNI Delta down here after you advise
us you've switched, and then you can select
Bravo on board and we will be back in the OMNI
antenna commanding business. Over.

03 00 27 46 CDRI Okay. We're going to Delta now.

03 00 28 16 cC 11, Houston. You can go ahead and select OMNI
Bravo on board now.

03 00 28 24 CDR .o

03 00 28 27 cC Roger. Out.

03 00 29 24 cC Apollo 11, this is Houston. If you have a min-

ute or so free, we can read you up the morning
news here.

03 00 29 35 CDR Go right ahead; let's hear it.

03 00 29 37 cC Roger. Hot from the wires of the MSC Public
Affairs Office, especially prepared for the crew
of Apollo 11.

03 00 29 kL6 ce Okay. First off, it looks like it's going to be
impossible to get away from the fact that you
guys are dominating all the news back here on
Farth., Even Pravda in Russia is headlining the



(GOSS NET 1)

7/

03 00 30 06

03 00 30 2k

03 00 30 35

03 00 30 48

03 00 31 11

03 00 31 35

03 00 32 12

cC

cc

cC

CC

cc

cC

cc

Tape 47/3
Page 205

mission and calls Neil, "The Czar of the Ship."
I think maybe they got the wrong mission.

West Germany has declared Monday to be "Apollo
Day." 8School children in Bavaria have been given
the day off. Post Office clerks have been
encouraged to bring radios to work and Frankfurt
ig installing TV sets in public places.

BBC in London is considering a specilal radio alarm
system to call people to their TV sets in case

" there is a change in the EVA time on the Moon.

" And in italy, Pope Paul VI has arranged for a

special color TV circuit at his summer residence
in order to watch you, even though Ttalian tele-
vision is still black and white.

Back here in Houston, your three wives and chil-
dren got together for lunch yesterday at Buzz's
house. And according to Pat, it turned out to be
a gabfest. The children swam and did some high
Jumping over at Buzz's bamboo pole.

In Moscow, space engineer Anatol Koritsky was
quoted by TASS as saying that Luna 15 could
accomplish everything that has been done by
earlier Luna spacecraft. This was taken by the
press to mean Luna 15 could investigate the
gravitational fields, photograph the Moon, and
go down to the surface %o scoop up a bit for
analysis.

Fven the kids at camp got into the news when

Mike Jr. was gquoted as replying "yeah" when
somebody asked him if his daddy was going to be

in history. Then after a short pause he asked,
"What is histery?” In Washington, President Nixon
is planning to use his executive power to stream-
line the Interstate Commerce Commission. Accord-
ing to industry sources, it was reported Nixon
would trim the commission from 11 to T members

by not making new appointments.

And the big news around Houston today concerns
the Astros. In the sports world, the Houston
Astros rallied in the ninth inning at Cincinnati
to dump the Reds 7 to 4. Going into the ninth
however, things looked pretty bleak. The Astros
were trailing 4 to 3. Then with one out, Jesus
Alou stroked a single to right field. Jchn
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Edwards hit another single to right, and Sandy
Valdespino hit a double to- bring in the tying
run. Julio Gotay was walked and Joe Morgan
dropped a bunt for the game-winning play. A
wild throw to the plate allowed another runm to
score, then a sacrifice fly by Dennis Menke
brought in the final run. They really came
through in the ninth.

And other games in the National League - -

Yes. Those Astros have really been catching those
flies since they put a roof on the stadium.

Good work.

In other games in the National League, New York
beat Montreal 5 to 2; Pittsburgh beat St. Louis 4
to 1; and Atlanta over San Diego in the first
game of a double header 6 to 2.

In the American League, Detroit beat Cleveland

4 to nothing; New York trounced Washington 5 to
nothing; Baltimore outhit - Boston outhit Balti-
more to score 6 runs to the Orioles' 2; and
Chicago beat Kansas City 6 to 1.

Okay. In golf world, Tommy Jacobs, an infrequent
competitor in recent years, took the lead in the

Philadelphia Golf Classic yesterday. His second

round score was 139.

You might be interested in knowing, since you are
already on the way, that a Houston astrologer,
Ruby Graham, says that all the signs are right
for your trip to the Moon., She says that Neil

is clever, Mike has good judgment, and Buzz can
work out intricate problems. She also says Neil
tends to see the world through rose-colored
glasses, but he is always ready to help the
afflicted or distressed, Neil, you are also
suppose to have "intuition that enables you to
interpret life with feeling." Buzz is to be

very sociable and cannot bear to be alone in
addition to having excellent critical ability.
Since she didn't know at what hour Mike was born,
she has decided that he either has the same
attributes as Neil or he is inventive with an
unconventional attitude that might seem eccentric
to the unimaginative.
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03 00 34 56 cc And last but not - ~
03 00 34 58 CMP Who said all that?
03 00 35 00 cc (Laughter) Ruby Graham, an astrologer here in

Houston. Now we check with Flight Operations
for all the signs for the mission, and then we,
of course, had to make sure that everything was
really all set.

03 00 35 Lo CDR Houston, 11. You're cutting out ...
03 00 35 56 o Apollo 11, Apollo 11, this is Houston. We're
- switching OMNI's. Can you stand by for about

2 minutes?

03 00 37 30 CDR Houston, 11. Radio check.

03 00 37 35 ce 11, Houston. Go ahead.
03 00 37 41 CDR Roger. You cut out after Tommy Jacobs. I guess

we got into antenna switching problems.

03 00 37 L9 CC Okay. Following Tommy Jacobs, we have the hot
smoking word from a local Houston astrologer by
the name of Ruby Graham. She says that all the
signs are right for your trip to the Moon. Neil
is clever, Mike has good Judgment, and Buzz can
work out intricate problems. She also says Neil
tends to see the world through rose-colored
glasses but is always ready to help the afflicted
or distressed. Neil, you are also supposed to
have "intuition that enables you to interpret
life with feeling," Buzz is supposed to be very
sociable and cannot bear to be alone in addition
to having excellent critical ability. Since she
didn't know at what hour Mike was born, she
decided he either has the same attributes as Neil
or that he is inventive with an unconventional
attitude that might seem eccentric to the unimag-
inative. And that's 30 for today. Over.

03 00 38 51 CDR Thank you much there, Bruce and Fred‘Show, we
appreciate that.

03 00 38 58 ce Roger.

03 00 39 13 CMP Did you hear our comment about the Astros?

03 00 39 17 cC The one about the roof?
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03 00 39 23 CMP Yes.
03 00 39 ki - CC Hey, Mike, the game was at Cincinnati there,

and we think that they're still using Crosby
Field up there. I don't believe it has a roof

on it.

03 00 40 00 CDR You got him on that one.

03 00 Lo 02 ofs Right - -

03 00 40 03 CDR T think they're just getting to be a good team
in the clinch.

03 00 40 05 cc They certainly seem to be.

03 00 40 11 CMP Well, if they can do that well without a roof,
think of what they're going to do with a roof.

03 00 40 16 cc Roger. Out.

03 00 40 21 CMP We're trying.

03 00 k0 k1 CDR An old Oiler fan is trying to comment on an
alien game.

03 00 41 23 CMP You tell Michael Jr., history or no history, he'd
better behave himself.

03 00 41 29 cc Roger. We'll pass that along, Mike.

03 00 48 58 CcC Apollo 11, Houston. If it's convenient with you,

we have an LOI-1 PAD that we can pass up o you
now. Over.

03 00 49 10 CDR Stand by.

03 00 b9 1T CMP Houston, Apocllc 11. The next time we pass
through roil 0, we're going to stop PTC and that
will give us 90 degrees pitch. Now, I understand
you want us to move from 9C degrees pitch to
0 degrees pitch for the platform align, option 1.
Is that affirmative?

03 00 49 k2 cc Stand by, please.
03 00 L9 L7 CDR And we are ready to copy on the LOI-1.
03 00 50 37 CcC Apollo 11, this is Houston. When you stop at

0 roll, you will be in approximately 90 pitch,
0 yaw, and O roll. We'd like you to run the
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first P52, that is, the P52 option 3, from that
attitude. Then we'll uplink you a new REFSMMAT,
either before or while you are maneuvering to 000,
end then you can torque the platform around and
run the second REFSMMAT. Over. Run the second
P52. - Over.

Okay.

And T copied you are ready for the LOI-1 pad.
Over. .

Go ahead.

LOI-1, SPS G&N: 62710, plus 098, minus 019, GET
ignition 075 49 4965, minus 28897, minus 039LlL,
minus 00686. Roll 358, pitch 226, 3L7; 01692,
plus 00610; 29173 602 29108; sextant

star 31 1066 358, Remainder of the PAD is NA.
GDC align Vega and Deneb 243 183.012. No ullage.
The horizon will be visible just below the upper
edge of the hatch window 2 minutes prior to the
LOI burn. It will not be visible in the rendez-
vous window on the left-hand side. 10OS at

75 hours 41 minutes 23 seconds. AOS at T6 15 29.
A0S without the LOI burn 76 05 30. The values
which you would see on NOUN L42 prior to LOI burn
are HA plus 431.3, HP minus 128.2. Readback.
Over.

Roger. LOI-1, SPS G&N: 62710, plus 098,

minus 019, 075 49 4965, minus 28897, minus 039LL,
minus 00686; 358 226 347; 01692, plus 00610;
29173 602 29108; 31 106.6 358. GDC align Vega
and Deneb 243 183 012. No ullage. Horizon in
the hatch window 2 minutes before TIG. AOS with
an LOT 76 15 29. AOS without an LOI 76 05 30.

HA before the burn 431.3, HP minus 128.2. Say
again LOS time.

Roger. LOS time 75 41 23. Over.

Understand 75 41 23.

il, this is:Houston. Readback correct. Out.
Apollo 11, this is Hecuston. Over.

Go ahead.
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Roger. Apparently we missed getting your onboard
readouts on battery Charlie and PYRO batteries
Alfa and Bravo last night. I wonder if you

could give us some fresh numbers. Over.

You want the readings now?

Yes, please. If it's convenient for you.
Okay. All three of them are still 37.1.
Roger. 3T7.1 cubed. Out.

Houston, Apollo 11. The P52 option 3 is com-
Plete. We're maneuvering to 000.

Roger. We observe your maneuvering, and we'll
have some uplinks for you in a couple of minutes
here.

Okay.

Apollo 11, this is Houston. We observe you're
in POO. If you'll give us ACCEPT, we'll start
our uplinks.

You've got it, Houston.

Roger. Out.

Apcllo 11, this is Houston. Over.

Go ahead, Houston.

Roger. We're on low bit rate at the present
time so it's going to take us a little bit longer
than normal to get this stuff up to you. Over.
I guess we're in no rush.

Okay. We're here if you're there,

The view of the Moon that we've been having
recently is really spectacular. It fills about
three-quarters of the hatch window, and of
course, we can see the entire circumference,
even though part of it is in complete shadow and

part of it's in earthshine. It's a view worth
the price of the trip.
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03 01 17 L5 cc Well, there are a lot of us down here that
" would be willing to come along.
03 01 17 58 CMP I hope you get your turn, and soon.
03 01 18 11 CDR - One of these days, we'll be sble to bring the
' whole MOCR along, I hope. Save a lot of antenna
switching. '

03 01 18 21 cC Say again, 11.

03 01 18 26 CDR One of these days, we could bring the whole MOCR
along, and then that'll save a lot of antenna
switching,

03 01 18 34 cc That's jolly.

03 01 20 21 cC Apollo 11, this is Houston. Over.

03 01 20 28 cMP Go shead, Houston.

03 01 20 30 cc 11, this is Houston. We're showing you - -

03 01 20 32 cMP The Czar is brushing his teeth, so I'm filling
in for him.

03 01 20 36 cc Say again, please.

03 01 20 L2 CMP I said the Czar is brushing his teeth, so I'm

filling in for him. What can we do for you?

03 01 20 47 cc Roger. If you don't get in the way of the Czar
while he's brushing his teeth, we'd like you to
bring up the primary accumulator quantity a little
bit. We're showing the quantity now at 20.6 per-
cent on TM. Seems to have gone down a bit since
you've gone into the shadow. We'd like it serv-
iced to bring the quantity up to between 30 and
Lo percent, preferable 35 percent. Over.

03 01 21 19 CMP Okay.

03 01 21 23 cC The computer is yours, 11. The lcads aré in and
verified. You can go back to BLOCK.

03 01 21 31 CMP We're in BILOCK.

03 01 23 52 cc 11, this is Houston. On the basis of your last

P52 alignment, the platform looks like it's
indeed performing very well. No problems there,
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no updates required, and no PIPA bias update is
required either. Over.

03 01 24 12 CMP Sounds good.

03 01 40 51 CMP Houston, Apollo 11. Radio check.

03 01 40 54 cc 11, this is Houston. Loud and clear. Over.

03 01 L1 o0 CMP Ckay. Just checking. Do you want high gain?

03 01 L1 06, cc Roger. If you can give it to us.

03 01 41 11 CMP Okay .

03 01 k2 19 CMP Houston, Apollo 11l. How do you read on the
high gain?

03 01 k2 23 CcC Loud and clear on the high gain.

03 01 42 29 CMP Same here. We've completed the P52 option 1.

03 01 42 36 cc Roger. We've been locking over your shoulder
by TM.

03 01 42 48 CMP Glad to have you.

END OF TAPE
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Houston, Apollo 11. Standing by to copy TEI 1
and TEI 4. Over.

Roger. I've got the 1 and L PAD's here, right
now. I'1l be ready to read them up to you in
just a second.

11, this is Houston. I'm ready with the TEI 1
and 4 PAD's. Over.

Ready tc copy.

Roger. TEI 1, SPS G&N: 38658, minus 054, plus
065, TIG 078 02 0345, plus 29180, plus 03779,
minus 01325; roll NA, pitch O4l. The balance
of the PAD is NA. Ullage two Jjets, 19 seconds.
TEI 4 PAD, SPS G&N: 38658, minus 054, plus 065,
TIG 084 29 5059, plus 31373, plus 03760, minus
009683 roll NA, pitch 034. The rest cf the PAD
is NA. Ullage two jets, 19 seconds. Both of
these PAD's are for an undocked maneuver., TEI
plus 4 PAD assumes no LOI-2. Over. Make that
TEI 4 PAD assumes no LOI-2.

Roger. TEI 1, SPS G&N: 38658, minus 054, plus
065, 078 02 0345, plus 29180, plus 03779, minus
01325; roll NA, pitch ok1; two jets, 19 seconds,
undocked. TEI L4: 38658, minus 054, plus 065,
084 29 5059, plus 31373, plus 03760, minus 00968;
roll NA, pitch 03k; two jets, 19 seconds, un-~
docked; assumes no LOI-2.

11, this is Houston - -

- = Apolic 11. Over.

- - 11, this is Houston. Readback correct. Out.
11, this is Houston. Over.

Roger. Go ahead, Houston.

Roger. At GET of TL 30, we'd like you to cycle

the fans in all four CRYO tanks and poasition the
heaters in all four CRYO tanks to the AUTQO position.
We're doing this in advance of LOI in order to
insure that you don't have any destratification

as a result of the burn, which might result in
giving you a master caution and warning during

the burn. Over.
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Okay. Was that T4 307 You want us to cycle
the heaters and turn - cycle the fans and turh
all the heaters on.

All the heaters to AUTO; cycle the fans at Th 30,
about 25 minutes from now. Over.

QOkay.

11, this is Houston. Radio check. Over.
Houston, 11.

Roger. Loud and clear now.

Houston, Apolle 11.

Go ahead, 11.

Apparently this is not a very good OMNI attitude
for you. We're ready to start our PTC check.

11, this is Houston. We're ready, except that
we'd like to get the high gain antenna prior to
this test. Over.

Can you give us a couple of pointing angles?
Roger. From an attitude with 60 degrees roll,
around to an attitude of roll 058 inertial. It
would be pitch plus 30 and yaw 270 on the high
gain antenna.

Thank you.

Apollo 11, Apollo 11, this is Houston. Radio
check, Over.

Apollo 11, Apollo 11, this is Houston. Radio
check. Over,

Apollo 11, this is Houston. Do you read? Over.
Roger. Loud and clear.

Roger. We're reading you weak but clear.

Roger. We put our - our roll for MSFN track in

on the wrong side. Going to continue rolling
around until we get high gain here. And, we'll
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delete the - the piteh that was scheduled afler
the TVC check.

Sey again please, 11.
Roger. We put the wrong sign in - -

Roger.

— — for the roll correction to get MSFN high

gain, and we're continuing rolling around to

get the proper attitude for high gain at this
time. We will delete the pitch maneuver that
was scheduled subsequent to - subseguent to

the TV check since we already have those
pictures. , :

Roger. We copy. And we recommend that you go
ahead and complete your TVC test on board. If
you have problems, we'll talk to you when you
get around further into the high gain antenna
attitude. Over.

Roger.

Houston, how do you read on high gain?

Oh, loud and clear on high gain, 11.

Roger. We're proceeding.

Roger{

Apollo 11, this is Houston. We observed your
gimbal test down here, and it locked good to us.
Over.

Roger. 1t looked good here.

Apollo 11, this is Houston. Radio check. Over.

Loud and clear.

Roger. And your systems sare looking good from
down here.

Yes. Looks good up here too, Bruce.
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03 03 30 38 cc Apollo 11, this is Houston. Over.

03 03 30 bk ILMP Roger. Go ahead Houston, Apcllo 11.

03 03 30 46 CC 11, this is Houston. You are GO for IOI. Over.

03 03 30 53 IMP Roger. GO for LOI.

03 03 30 55 CcC And we're showing about 10 minutes and 30 seconds

to LOS. I would like to remind you tc enable
the BD roll on the AUTO RCS switches. Over.

03 03 31 09 IMP Roger. And confirm you want PCM low going over
the hill, Over.

03 03 31 18 ccC That's affirmative, 11.

03 03 31 2k IMP Roger.

03 03 31 43 ILMP If you want to, I'll put it back to hizh until
Just before LOS. Over.

03 03 31 51 ccC Negative, 11, Low is okay for now. Over,

03 03 31 57 IMP Roger.

03 03 35 55 CDR Houston, do you want to give me a time check,
please?

03 03 35 58 cc Roger. 1I'll give you a Mark at 13 minutes
and 30 seconds to ignition.

03 03 36 11 CDR Okay. And then a GET, please,

03 03 36 16 cc Stand by a minute.

03 03 36 18 CDR Okay.

03 03 36 b1 cC I'1l give you a time hack on the GET at 75 hours

37 minutes and I'll try that bias at about
a second and a half to allow for the time of

flight.
03 03 36 55 CDR Okay.
03 03 36 57 o) Stand by.

03 03 37 01 ccC MARK.
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03 03 37 02 cC T5 hours 3T minutes GET. .
03 03 37 07 CDR Thank you.
03 03 37 12 CcC And T'11 give you a time hack on time to ignition
at 12 minutes to ignition. Over.
03 03 37 22 CDR Okay.
03 03 37 L4 cC Stand by for a Mark at TIG minus 12.
03 03 37 51 cC MARK,
03 03 37 52 ceC TIG minus 12,
03 03 37 56 CDR You were right on, Bruce. Thank you.
03 03 37 58 cC Roger. Out.
03 03 39 29 CC Two minutes to LOS.
03 03 L0 33 cc Apollo 11, this is Houston. All your systems are

locking good going around the corner, and we'll
see you on the other side. Over.

03 03 ko k2 CDR Roger.

03 03 40 Lo CDR Everything looks okay up here.

03 03 LO 51 cc Roger. Ouf.

03 ok 02 -- BEGIN LUNAR REV 1

03 ob 15 kLt cc Apollo 11, Apollo 11, this is Houston. Do you
read? Over.

03 o4 15 59 cc Apollo 11, Apollo 11, this is Houston. Do you
read? Over.

03 ok 16 11 sC

03 04 16 59 sc Houston, Apollo 11. Over.

03 0k 17 00 cc Apollo 11, Apollo 11, this is Houston. We are
reading you weakly. Go ahead. Over.

03 ok 17 08 CDR Roger. Burn status report follows. DELTA-TIG

zero, burn time 557, ... Vgx minus 0.1, V
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minus 0.390,

.

minus 0,1, ng plus 0.1, DELTA-V
fuel, plus 3 ... k2. Over.

C

03 OL 17 4k cc 11, this is Houston. These residuals, do you
have minus 0.1?7
03 04 17 50 SC “es Vgx minus 0.1, ng minus c.1, ng 1.1, and

a burn time of 5 plus 57. Stand by, maybe the
COMM will improve a little bit. Over.

03 0k 19 32 cC Apollo 11, this is Houston. Are you ia the
process of acquiring data on the burn? Over.

03 04 21 37 cc Apollo 11, Apollo 11, this is Houston. How do
you read?

03 Ok 21 43 CDR Reading you loud and clear, Houston. How us?

03 0L 21 46 cc Roger. Reading you the same, now. Could you

repeat your burn status report? We copied the
residuals and burn time, and that was about it.
Send the whole thing again, please.

03 0% 21 56 CDR It was like - like perfect! DELTA-TIG zero, burn
time 557, shaft value on the angles, Vgr minus 0.1,

V__minus 0.1, V_ plus 0.1, no trim, minus 6.8
&y gz

on DELTA—VC, fuel was 38.8, LOX 39.0, plus 50 on
balance, and we ran an increase on the PUGS,
NOUN 4k showed us in a 60.9 by 169.9.

03 04k 22 35 cC Roger. We copy your burn status report. And the
spacecraft is looking good to us on telemetry.

03 04 22 47 CDR Everything looks good up here.

03 0oL 34 34 CDR Apollo 11 is getting its first view of the land-

ing approach. This time we are going over the
Taruntius crater, and the pictures and maps
brought back by Apollo 8 and 10 have given us a
very good preview of what to look at here. It
looks very much like the pictures, but like the
difference between watching a real football game
and watching it on TV. There's no substitute
for actually being here.

03 04 35 11 cC Roger. We concur, and we surely wish we could
see it firsthand, also.
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03 0k 35 32 IMP We're going over the Messier series of craters
right at the time, looking wvertically down on,
them, and Messier A we can see good sized blocks
in the bottom of the crater. I don't know what
our altitude is now, but in any case, those are
pretty good size blocks. :

03 Ok 35 56 cc Okay. Just roughly, it looks like you sare about
120 miles or 130 miles right now - make that
127 miles.,

03 o4 37 12 CDR We're approaching PDI point now. Over.

03 ol 37 24 CDR There's Secchi in sight.

03 oL 37 48 LMP We're going over Mount Marilyn at the present
time, and it's ignition point.

03 o4 37 55 CcC Roger. Thank you. And our preliminary tracking
data for the first few minutes shows you in a
61.6 by 169.5 orbit. Over.

03 Ok 38 10 IMP Roger.

03 o4 38 13 cC And Jim is smiling.

03 Ok L1 29 cC Apollo 11, this is Houston. Over.

03 ob k1 35 CDR Go ahead.

03 oh 41 37 cC 11, Houston. During your SPS burn as played
back on tape down here, we've observed the
nitrogen tank Bravo pressure in the SPS system
dropping a little bit more than we anticipated.
It's holding steady right now. We'll continue
to watch it and keep you posted if anything
comes up. Over.

03 04 k2 03 CDR Roger. Thank you.

03 Ok L2 Ok cc Right. And it has held steady - -

03 o4 42 05 CDR Currently going over Maskelyne Mas - ,

03 04 42 10 CDR Okay.

03 04 k2 11 CDR And Boothill, Duke Island, Sidewinder, looking

at Maskelyne W, that's the yaw round checkpoint,
and just coming into the terminator. At the
terminator it's ashen and gray. As you get
further away from the terminator, it gets to be
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a lighter gray, and as you get closer to the sub-
solar point, you can definitely see browns and
tans on the ground, according to the last

Apollo 11 observation anyway.

03 ol L2 L9 ce Roger, 11. We're recording your comments for
posterity.

03 o4 42 57 CDR (Laughter) Okay.

03 04 43 04 CMP Did somebody in the background - do they accuse

us of being compromisers? Huh!

03 ok 43 19 CDR And landing site is well into the dark here. I
don't think we're going to be able to see any-
thing of the landing site this early.

03 o4 43 L2 cc Apollo 11, this is Houston. When you have a free
minute, could you give us your onboard readout
of N2 tank PBravo, please. And we'd like to make

sure you understand that ever since you stopped
thrusting with the SPS, the temperature in this
tank has remained steady. Over. Make that the
pressure has remained steady.

03 04 Lk o7 CMP Roger. We understand tank pressure has staved
steady. Thank you.
03 Ok Lk 12 LMP Roger. We're showing the N, tank pressure and

the tank Bravo to be 1960, something like that,
and Alfa is, oh, about 2250. Over.

03 o4 Lk 34 cC Roger. We show 2249 in Alfa and 1946 down here.
03 o4 Lk Lk LMP A1l right.
03 o4 53 19 CMP Houston, Apollo 11. How about coming -ap with

some roll, pitch, and yaw angles in which to
stop this so-called ORB RATE that I'm doing.

03 0ob 53 28 cc Roger. Stand by.

03 04 53 L5 cc We'll have them for you in a minute, 1.
03 ok 53 51 CMP Okay. And time to stop also, please.

03 ok 53 55 cC Yes, indeed.

03 0k 56 35 cc Apollo 11, this is Houston. Over.
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Go ahead, Houston,

Roger. We show you, in the flight plan, staying
in orbital rate until about 79 hours 19 minutes.
Do you have some particular attitude or reason
for wanting to go inertial? Over.
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57T 00 LMF No, that's fine. I just wanted to confirm that.
Until 79 10, then we'll breeze around here in
orbit,

57 OT CcC Roger. And we've got an observation you can make
if you have some time up there. There's been
some lunar transient events reported in the vi-
cinity of Aristarchus. Over.

57 28 LMP Roger. We just went into spacecraft darkness.
Until then, why, we couldn't see a thing down
below us. But now, with earthshine, the wvisibility
is pretty fair. Looking back behind me, now,

I can see the corona from where the Sun has just
set. And we'll get out the map and see what we
can find arcund Aristarchus.

57 Sk CDFE We're coming upon Aristarchus right now - -

5T 55 cc - - QOkay. Aristarchus is at angle Ecko 9 on your
ATO chart. It's about 394 miles north of track.
However, at your present altitude, which is about
167 nautical miles, it ought to be over - that
is within view of your horizon: 23 degrees north,
47 west, Take a look and see if you see anything
worth noting up there. Over.

58 3k CDR Both locking.
58 36 ce Roger. Out.

03 01 LMP Houston, 11. It might help us a lJittle bit if
you could give us a time of crossing o° 45 west.

03 )9 cc Say again, please, 1l.

03 23 LMP You might'give us a time of crossing of 45 west,
.and then we'll know when to start searching for
Aristarchus.

cc Roger. You'll be crossing 45 west at 77 Ok 10
or about 40 seconds from now. Over. Thirty
seconds from now.

03

L
\)

03 k45 IMP Okay .

ok 50 cc Apollo 11, when we lose the S-band, we'd like to
get OMNI Charlie from you. And update my last,
that 77 O4 was the time when Aristarchus should
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become visible over your horizon. 77 12 is point
of c¢losest approach south of it. Over.

03 05 05 1k LMP Okay. That sounds better because we Just went
by Copernicus a little bit ago.

03 05 05 18 ce Roger. We show you at about 27 degrees longitude
right now.

03 05 05 25 ILMP Righto.

03 05 0T 07 IMP Houston, when a star sets up here, there's no

doubt about it. One instant it's there, and the
next instant it's just completely gone.

03 05 07 16 ce o Roger. We copy.

03 05 09 21 CcC Apollo 11, this is Houston. We reguest you use
OMNI Charlie at this time., Over.

03 05 09 29 IMF Okay. Golng to OMNI Charlie.

03 05 09 32 cC Roger. Out.

03 05 11 57 IMF Houston, Apoclle 11.

03 05 12 01 cC Apollo 11, this is Houston. Go shead.

03 05 12 06 IMF Roger. Seems to me since we know orbits so

precisely, and know where the stars are so pre-
cisely, and the time of setting of a star or a
planet to so very fine a degree, that this might
be a pretty good means of measuring the altitude
of the horizon ...

03 05 12 32 CC Reoger.

03 05 12 51 CME Hey, Houston. I'm looking north up toward
Aristarchug now, and I can't really tell at that
digtance whether I am really looking at Aristarchus,
but there's an area that is considerably more
illuminated than the surrounding area. It just
hag - seems to have a slight amount of fluorescence
to it. A crater can be seen, and the area around
the crater is quite bright.

03 05 13 30 cC Roger, 11. We copy.
03 05 1k 23 IMP Houston, Apollo 11. Looking up at the same area

now and it does seem to be reflecting some of the
earthshine. I'm not sure whether it was worked
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out to be about zero phase to - Well, at least
there is one wall of the crater that seems to be
more illuminated than the others, and that

one - if we are lining up with the Earth cor-
rectly, does seem to put it about at zero phase.
That area is definitely lighter than anything
else that I could see out this window. I am

not sure that I am really identifying any phos-
phorescence, but that definitely is lighter than
anything else in the neighborhood.

11, this is Houston. Can you discern any differ-
ence in color of the illumination, and is that
an inner or an cuter wall from the crater? Over.

Roger. That's an inner wall of the crater.

No, there doesn't aprear to be any col.or involved
in it, Bruce.

Roger. You said inner wall. Would that be the
inner edge of the northern surface?

I guess it would be the inner edge of the west-
northwest part, the part that would be more nearly
normal if you were looking at it from the Earth.

11, Houston. Have you used the monocular on
this? Over.

Stand by one.

Roger. Like you to know this gquest for science
has caused me to lose my E-memory program, it's
in here somewhere, but I can't find it.

11, this is Houston. We're - we're hearing only
a partial COMM. Say again please.

I think ...

Houston, we will give it a try if we hiave the
opportunity on next - when we are not in the
middle of lunch, and trying to find the monocular.

Roger. Copied you that time. Expect in the next
REV you will probably be getting ready for LOI-2.

So, let's wind this up, and since we've got some
other things tc talk to you about in a few minutes.
Over.
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03 05 19 19 IMP Okay .
03 05 22 Lk ce Apollo 11, this is Houston. Over.
03 05 22 U9 CMP Go ahead, Houston.
03 05 22 53 cC 11, this is Houston. We're targeting - planning

to make the L0OI-2 burn now using bank A only.
We'll have the PAD and everything for you next
time around. Just trying to economize a little
on bank B. Bank B is holding, thoug..

03 05 23 15 CMP Roger. Understand.

03 05 31 53 cC Apollo 11, this is Houston. Over.

03 05 32 02 COR Go ahead.

03 05 32 0k oo 11, Houston. In order to improve the communi-

cations a little bit here, we'd like to try to
get yocu on the high-gain entenna. We're recom-
mending a pitch angle of 0, yaw 355 - 1 say again
355, the track switch to MANUAL, and wide beam-
width., Over.

03 05 32 42 CDR OCkay. You ready to switch to high gain now?

03 05 32 L5 cZ That's affirmative.

03 05 33 09 ce 11, Houston. Do you read?

03 05 33 19 CLOR Roger. We read you. It seems to be rather mar-
ginal on the high gain.

03 05 33 24 ce Roger. We concur.

03 05 33 k2 IMP Houston, Apollio 11. Could you give us a time

of crossing the prime meridian 150 west? Over.

03 05 33 W7 o Roger. Stand by about a half a second, here.
Ckay. Your time of crossing the 150 west merid-
ian will be 77 50 05. Over.

03 05 34 10 IMP Thank you.
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11, this is Houston. We have about 6 minutes
remaining until LOS, and in order that we may
configure our ground lines, we'd like to know
if you're still planning to have the TV up with
the beginning of the next pass. Over.

Roger, Houston. We'll try to have it ready.

This is Houston., We are inquiring if it is your
pian to. Over.

It never was our plan to; but it's in the flight
plan, so I guess we'll do it.

Houston. Roger. Out.

11, Housten.

Roger. Go ahead.

For use in connection with the prime moeridian
crossing, you have an orbital period now of 2
hours 8 minutes and 37 seconds. Over.

Thank you.

Roger. Out.

Apolle 11, this is Houston. A little over 2 min-
utes to LOS. All your systems parameters and
orbit are looking good from the ground. We have
AOS on the other side at 78 23 31. Over.
Roger. 78 23 21.

Roger. That was 31 on the end.

Okay.
BEGIN LUNAR REV 2

Apcollo 11, this is Houston. COver.
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03 06 24 09 LMP This is Apclloc 11. Are you picking up our sig-
nals okay?
03 06 24 13 cC Apollo 11, this is Houston. Affirmative. We are

reading you loud and clear on voice and we have
a good clear TV picture, a little bright crater

in the - -

03 06 24 23 IMF - - No, no, no - -

03 06 24 24 cc - - the bottom of the picture. I guess that's
the spot on the tube.

03 06 24 30 LME I'm sorry about that one.

03 06 2k 33 cc And if you give us POO and ACCEPT, we will uplink
our new state vector and target load to you.

03 06 24 L5 CMP Okay .

03 06 25 30 MP Houston, Apollo 11. One of the larger craters

on the back side - I noticed a small, dark speck
on the outer wall and I put the monocular on it.
I was able to see - oh, en area maybe a quarter
of a mile in diameter. It was really a fresh-
looking dark-colored pit, and that seems to be in
contrast with gll the other fresh little craters
or holes that you can perceive on the walls of
any of these craters. Around this particular

one there seems to be two or three of these - es-
pecially the one that caught my attention. Quite
remarkable. Over.

03 06 26 24 ce Roger. Do you have a location on that one?

03 06 26 34 ILME No, not a precise one. I've got several pictures
of it, though.

03 06 26 38 cc Roger. We copy-

03 06 26 47 cc We're getting a beautiful picture in down there

now, 11. The color's coming in quite <learly,
and we can see the horizon and the relative
blackness of space, and without getting into the
question of grays and browns, it looks, at least
on our monitor, sort of a brownish-gray.

03 06 27 10 IMP That's a good, reascnable way of describing it.
It appears to me as though it made a difference
Just sitting back in the tunnel and gazing at
all windows; it makes a difference which one
you're lcoking out of. For example, the camera
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right now is loocking out the number 5 window,

and it definitely gives a rosier or tanner tinge,
especially when you look straight through it and
not at an angle. Over.

03 06 27 U5 cc Roger.

03 06 27 53 LME And if you rear back 95 or 100 degrees ...

03 06 27 Sk MS ... S5till holding ... Okay.

03 06 28 02 cC Say again, 117

03 06 28 07 IMF I'd say we're about 95 degrees east, coming up

on Smyth's Sea.

03 06 28 11 o Roger. And for your information, we show you at
an altitude of about 92 miles above the surface
right now.

03 06 28 21 LMF Okay.
03 06 28 22 CMP Houston, Apollo 11. Could you observe a differ-
ence in the N, pressures before LOI7? It seems

2
to me as though the two were not egual on the ...
B tank was a little low on pressure. Over.

03 06 28 57 CMF I'm flying it in SPS minimum impulse, Houston,
and it's rather difficult to keep it on a constant
data. The LM wants tc wander up and down. I'm
not sure if it's in response to MASCCONV's or what,
but I can get it completely stabilized in DATA
and let it alone, and in another couple of minutes
it will have developed its own rate.

03 06 29 22 cC This is Houston. Roger.

03 06 29 30 CMF Houston, we'll be moving shortly from the side
window to the hatch window, and we'll try and pick
up some of the landmarks that we'll be looking at
as we approach the powered descent. Over.

- 03 06 29 k7 ccC 11, this is Houston. Roger. And we're through
with the uplinks; the computer is yours. You

can go to BLOCK and we'll have the information on
nitrogen for you shortly. Over.

03 06 30 01 CMP Roger. Copy.

03 06 30 08 iMp Okay, Houston. Several minutes ago I was exactly
steady on data, and since then I have been moving
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toward the LM, pointed straight down toward the
radius vector, and that's been despite a number of
down minimum-pitch impulses.

03 ¢6 30 30 cc Roger.
03 06 30 49 LMP We're over Smyth's Sea right now.
03 06 30 51 cC Roger.

END OF TAPE
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30 56 CMP We're about 88 degrees east, I would estimate.

31 Ok CcC We show you about south of the - southwest of the
crater Jansky right now.

31 28 cMP Smyth Sea doesn't look much like a sea. It - The
area which is devoid of craters, of which there's
not very much, is sort of a hilly looking area.
It's not like the maria at all.

31 b1 cC Roger. We copy that about the sea, and it looks
like you were just giving us a view of the crater
Neper, the large crater on the left, and Jansky
on the right.

32 26 CMP We think you're close, but no cigar.

33 20 cC 11, this is Houston. Would you care tc¢ comment on
some of these craters as we go by?

33 29 CDR Roger. We're approaching the approach path to
ignition., This is equivalent to 13 minutes before
ignition, and we're at about 83 degrees, I guess -
83 degrees east. That correspond to location you're
holding there presently?

33 59 cC Roger. We're showing your present position as about
77 - 76 degrees east looking back towards the east.

34 16 CMP Hey, you should be locking back at Smyth Sea now.

34 19 cc Roger.

3L 23 CDR Okay .

3 25 cMP Houston, what you're sceing in the middle of the
screen now 1s the crater Schubert and Gilbert U
is in the center right now; and this comes up at
about -~ & little over 12 minutes before power
decent:” Instead of me looking - Instead of looking
back at it, we'd be looking straight down at it in
descent.

3L 50 cc . Rogers

34 55 cc And we show you at an altitude now of about 110 miles;

and, of course, you'll be considerably lower at the
initiation of powered descent.

P S R
SEate Lt
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03 06 35 18 CMP Okay, Houston. Loock at register 3 on the DSKY
data., This data is increasing toward my desired
of 315; and I'11 let the hand controller alone
here, and I1'11l bet you it reverses itself,

03 06 35 L6 cc Roger, 1l1. We're watching the DSKY now, and it's
still coming in beautifully on the TV.

03 06 3% 59 IMP Okay. There's - on the right side of the screen
at the present time, there's a triple crater with -
with a small crater between the first and second;
and the one at the beottam of the screen is
Schubert Y. Zoom in; it does have a central peak
in Schubert Y. Actually, several of them, and
you can cbserve those plus the rim craters at the
bottom of your screen.

03 06 36 36 ce Roger. We're seeing the central peak gquite clearly
now.
03 06 36 53 IMP Okay. We're zooming in now on a crater called

Schubert N. Schubert N, very conical inside walls
and the bottom appears to be nearly flat.

03 06 37 11 CMP Look at dats on the DSKY. It's stabilized and is
holding steady now.

03 06 37 19 ce Roger.

03 06 37 20 IMP Looking out the window I can see a number of small

¢raters on the bottom of Schubert N.

03 06 37 32 CMP We're coming up on the Foaming Sea where I1'1l1 bte
doing some P22 marking on a crater of my choice,
name of crater, Camp.

03 06 37 Ll cC Okey. We'll be watching for Neper.
03 06 37 L9 CMP And notice register 3 has reverséd itself, and

- 1t'e heading back the other vay now without any
" pitch thruster firlng

03 06 37 56 cc Roger, Mike. We confirm that you've changed the
direction of your pitch rate.

03 06 38 28 CMP Generally spesking - -

03 06 38 30 LMP The crater - -

03 06 38 31 CMP - - The tendency seems to be to pull the LM down

toward the center of the Moon there as in a
gravity gradient experiment.
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03 06 38 40 cc Roger, 11. We copy - -
03 06 38 L3 CMP It may have something to do with MASSCON's or
it may - -
03 06 38 L6 cc Roger. We copy ...
03 06 38 i7 LMP cen
03 06 38 48 CME It may have something to do with MASSCON's or it

mgy just be the peculiarity of the DSKY display.

03 06 38 51 cC Okay. We've observed the behavior of your DSKY,
and I think we've got the data here to work on it.
Let us grind arocund a little while on it, and
we'll report back to you, probably in a REV or

two.

03 06 39 08 CMFP Okay. Well, in the meantime, I'm going to pitch
down toward 315.

03 06 39 1k cc Roger.

03 06 39 25 MP Three craters - three horizontal craters that you

now have in the field of view are immediately
underneath the ground track. The right-hand is
the lergest crater that you see, Dubiago P.

03 06 39 k49 ce Roger. We comcur on the identification of that
crater.

03 06 L0 01 CC And we show you coming up on landmark Alfa 1
here shortly. ‘

03 06 ko 13 IMP Roger. Mike's having his first look a- Alfa 1
at the present time.

03 06 ko 22 CMP Yes, It's a very bright crater. It's not a large
one but an extremely bright one. It loocks like a
very recent and, I would guess, impact crater with
raye streaping out in all directions which should
megke my - Correction - the Foaming Sea easy to
see coming up on it now. Crater Cemp is one of
the smaller ones out on the - on the floor of the
Foaming Sea.

03 06 41 34 cc Here we show you over the Sea of Fertility now, and
we ought to have Langrenus down south of track a
few degrees, sbout 9 degrees south of track.
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03 06 41 L8 IMP Now the crater that's in the center of the
screen now is Webb. We'd be locking straight
down on it at about 6 minutes before power
descent. It haes a relatively flat bottom to
the crater, and you can see maybe two or three
craters that are in the bottom of it on the
western wall, the wall that's now nearest the -
the camera. Near the bottom of the screen, we
can see a dimple crater, just on the outside.
And then coming back toward the bottom of the
screen and to the left, you can see a series
of depressions. It's this type of connected
craters that give us most interest to discover
why they're in the particular pattern that
they're in. I'll zoom the camera in now and
try and give you a closer look at it.

03 06 L2 L8 cC Roger. We're observing the dimple crater now.
The central peak we can see on the Crbiter photos
doesn't seem to stand out very well here.

03 06 43 02 IMP Well, they're not central peaks. They're depres-
sicns in the center.

03 06 43 05 cC Roger.

03 Q6 43 08 CME And you'll notice on the pitch thruster activity,

I've still - I've put in e dozen mininum impulses
in pitchdown, and I'm still far from correcting
back to 315.

03 06 43 20 LMP We're moving the camera over to the right window
now to give you Langrenus, its - its several
central pesks and -

03 06 43 29 cC Roger. We got Langrenus in our screen now.

03 06 43 5k cC  Okay, 1l1. This is Houston. We're getting a
beautiful plcture of Langrenus now with its
rather conspicuous central peak.

03 06 Lk o7 CMP Thé!Séa of Fertility doesn't look very fertile
to me. I don't know who named it.

03 06 Lb 12 CDR Well, it may have been named by a gent.eman whom
this c¢rater was named after, Llangrenus. Langrenus
was 8 cartographer to the King of Spain and made
one of the - one of the early reasonably accurate
maps of the Moon.

03 06 Lk 39 cC Roger, That's very interesting - -
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03 06 bk W1 CDR ... at least it sounds better for our purposes
than the Sea of Crises.
03 06 L4 46 cC Amen to that.
03 06 L4 52 ccC Okay. It looks like you're coming inside now
on the camera.
03 06 Li4 59 LMP Well, I can't get behind to see the monitor.

1'11 bring the focus in, but we're going to be
looking down past one of the IM quads and one
of the antennas almost straight down at the
ground track that we'll be seeing coming in now.
I guess there's maybe 2 or 3 minutes before
power descent.

03 06 45 37 vy A1l right, thast should put the IM structure about
in focus, and I'm going to move it out to infin-
ity and then expand the field of view.

03 06 46 00 LMP Crater Secchi is out my window now, window num-
ber 2.
03 06 46 09 cc Hello, Apollo 11. This is Houston. We show you

coming up on the terminator at 78 53, about T min-
utes from now, and we've also got the LOI-2 and
TEI-5 PAD's ready for you after the TV whenever
you want to terminate. Over.

03 06 L6 31 IMP Rogef.

03 06 L6 33 ce And we're getting a good view of the track lead-
ing into the landing site now and -

03 06 L6 58 cc Okay. And it looks like we got Secchi K, went
by about 10 seconds ago; coming up on Apollo
Ridge. 'ﬂ‘

03 06 47 36 cC And in the right-hand portion of our ncreen right

now, we can see Messier Alfa and Bravo with the
light=colored rays streaming off in ore direction.

03 06 48 00 IMP I don't know if you can make out, but in the
Sea of Fertility there are a number of craters
that are Just barely discernible, old, old cra-
ters whose outlines are just barely able to be
seen.
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03 06 48 1k cc Roger. . I think we can make them out. The color
really enhances our ability to discern features
and craters over vhat we see in real time on our
black and white monitor.

03 06 48 31 LMP Right. The - At these low Sun angles, there's
no trace of brown. It's now returned to a very
gray appearance and, like the 8 crew says, it
has a look of plaster of paris tc it at this
Sun angle, which is completely lacking in ...

03 06 L8 kg cC Roger.

03 06 L9 06 LMP Okay. This is very close to ignition point for
power descent. Just passing Mount Marilyn that -
that triangular-shaped mountain that you see in
the center of the screen at the present time
with crater Secchi Theta on top of the far
northern edge of the mountain.

03 06 49 32 (ofe Roger. We're getting a good view of Mount
Marilyn and the Secchi Theta.

03 06 49 L5 Mp And now we're looking at what we call Boot Hill;
occurs 20 seconds into the descent.

03 06 50 08 M? The bright, sharp-rimmed crater at the very right
edge of the gcreen, Censorinus T. Now passing
the = the l-minute point in power descent.

03 06 50 30 cc Roger. And for your information, your current
altitude 1s 1u8 nsutical miles above the surface.

03 06 50 39 LM» Don't you think?

03 06 50 43 CMP T'm unable to determine altitude at all looking

out the window. I couldn't tell whetier we were
down at 60 or up at 170.

03 06 50 50 cC I bet you could tell if you were down at
50 000 feet.
03 06 50 57 CMP I wouldn't be surprised.
03 06 51 11 MP We're passing some steep ridges here. The edge

of some o0ld craters that were photographed by
Apollo 10; and those - the crew of Apollo 10
was very impressed with the steepness of these
ridges when they came over them at about

50 000 feet.
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Roger. We can observe they're also steep even
from this altitude. You got quite a shadow
being cast by the Sun at these low angles.

The entire surface is getting considerably darker
than the surface that we looked at previously
when the Sun was quite high above us. The crater
in the - bright crater in the center ¢f the
screen, ~ well, the smaller one is Censorinus.

Roger. And we show you low over 1 minute from
the terminator at the present time.

How's the brightness of the picture you're
receiving? You think we ought to open f-stop
some as we approach the terminator?

Yes. The brightness is still doing guite well.
You can go ahead and open it up a sto>v or two.
The automatic light level compensation seems to
be working beautifully.

There's a good picture of Boot Hill.

Roger. We're - -

Three minutes and 15 seconds inte the descent.
Roger. We're geeing Boot Hill now.

The next crater coming into the bottom, that's
Duke Island right there, and to the laft, the
erater — the largest of the craters near the
center of the picture right now is Maskelyne W.
This is a position check during descert at about
3 minutes and 39 seconds, and it's owr down-
range position check and cross~range rosition
check prior to yawing over face up to acquire
the landing radar. Past this point, we would
be unable to see the surface below us until
getting very near the landing area.

Roger. I imagine you'll get a - you'll get a
real good look at that tomorrow afternoon.

Sinuous Rille is the one that was referred to
in Apollo 10 as Sidewinder.

That's a good name, too: Sidewinder and
Diamendback. It locks like a couple of snakes
down there in a lake bed.
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And we're approaching the terminator now.
See the - -

Roger.

Contrast has increased and only the sunlit
side of these ridges remain illuminated, while
the dark sides and the shadow will become com-
pletely Dblack.

11, this is Houston. The picture's getting a
little grainy now. You might go ahead and
open up the f-stop.

Landing point is just barely in the darkness.
That one crater, the upper part of which you
see, lower part completely in darkness. The
small, well-defined crater is Moltke, which is
about abeam of the landing sight.

Roger. We can Jjust see; it looks like a little
iess than half of its rim right now.

And we can make out just barely some features
on the surface, maybe from earthshine.

Are you wide open on the f-stop at this time?
Yes, we are.

Yes. And it looks like we're Just abcut to get
the Sun coming into the lens, sc we'll have to
move the camera away.

Roger.

We can't see any earthshine or any surface features
at all in earthshine now due to the fact that the
IM is very bright and is causing our pupils to
contract. JIt's a very fantastic view to see the
terminator as you look along the edge of it. I
think you'll agree that some of these craters

that you're seeing in the picture now are really
accentuated by the lengthening of the shadows

as they come close to the terminator.

Yes. It's a very beautiful and a rugged sight
that we've got on the screen now.

And I think you've got some interesting data on
thruster firing versus pitch angle. It looks
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like that IM just wants to head down towards the
surface, is all.

Roger. I have a comment here that says that's
what the LM was built for.

I believe!

And as the Moon sinks slowly in the west,
Apollo 11 bids good day to you.

Roger. We sort of thought it was the Sun
setting in the east.

Well, it depends on your point of view.
Roger. Out.

Apollo 11, Houston. When you're ready to copy,
I have an 10I-2 PAD and a TEI-5 PAD. Over.

Okay. Stand by.

I'm passing 182 inertial. I'm going inertial
now.

Ready to copy LOI-2 PAD.

Roger on the inertial. And here we go on the
LOI-2 PAD. LOI-2, SPS/G&N: 38320, plus 166,
minus 081; TIG 080 11 3603. NOUN 81:

minus 01408, minus all balls, minus OCTY3.
Roll all balls, 196 359 00657, plus 00537.

DELTA-—VT 01592 017 01531. Sextant

star 23 1160 138. The rest of the PAD is NA.
GDC align, Vega and Deneb 243 183 012. Ullage,
two jets 19 seconds. Remarks: On your DAF
locad, we would like an Rl 20101 vice the value
which appears in the flight plan. 1In making

the sextant star check this must be done between
GET of 79 30 10, at which time the star comes
above the horizon, and 79 52 10, whiel is your
local sunrise due to the fact that this star's
relatively close to the Sun. Your burn orienta-
tion is heads down, retrograde pitched up

28 degress with respect to local horizontal.

The calculated values for NOUN 42 are Hy 65.6

and H, 5h.6. Both of those being plus. Read

back. Over.
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Roger. LOI-2: SPS/G&N: 38320, plus 166,
minus 081 080 11 3603, minus 01408, minus all
balls, minus 00T43, all zeros, 196 359 00657,
plus 00537, 01592 017 01531 23 1160 138. Vega,
Deneb 243 183 012, two jet 19 seconds, DAP,

R1 20101. Sextant star between T9 30 10 and
79 52 10. Attitude is heads down, retrograde

pitched up 28 degrees. HA after the burn - Was

that NOUN 42 for HA and 64.6 and HP 5L.6? Over.

Roger. On the NOUN 42 value, the last stuff you
gave, H, is 65.6, Hy, is 54.6. Otherwise, I read-

back correct. I'm standing by with your TEI-5
PAD. Over.

Roger. H, 65.6 for NOUN 42. And ready to copy.

11, this is Houston. TEI-5 SPS/G&N: 37201,
minus 060, plus O47; TIG 086 09 3666. NOUN 81:
plus 33521, plus 03441, minus 01458; roll WA,
pitch 032. The rest of the PAD is NA. Ullage
two jet, 16 seconds undocked. Over.

Roger. TEI-5 SPS/G&l: 37201, minus 060,

plus O4T 086 09 3666, plus 33521, plus 03kLL1,
minus 0145-458, NA, 032. The rest is NA. Two
jet, 16 seconds, undocked. Over.

Apollo 11, this is Houston. Readback is correct.
Qut.

Apollo 11, this is Houston.

Houston, you want us back on downvoice backup?
Over.

Apollo 11, this is Houston. That's aifirmative
on the downvoice backup. We'd like ycu to con-
firm your UPTELEMETRY switch in the NORMAL posi-
tion. Over.

Roger. It's in BLOCK. Did you get us the - You

got us a new CSM state vector and an LO0I-2 target
load in between all that television, didn't you?

That's affirmative.

Thank you.

And what I'm asking for is the switchover to - -
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03 07 06 20 CMP The UPTELEMETRY switch is in NORMAL. Over.
03 07 06 22 ccC Roger. Out.
03 07T 21 51 ccC Apollo 11, this is Houston. Over.
03 O7T 21 57 IMP Go ahead, Houston.
03 07 21 58 cc Roger. During the LOI-1 burn, your engine

burned a little bit more propellant than we
predicted, and consequently, we'd like to
update - or send you a new TEI-4 PAD. Over.

03 07 22 19 IMP Qkay.

03 0T 22 23 CMF Our chamber pressure onboard was higher that
time, too. It's all on the onboard tape, the
time entry, and the chamber pressure; but to
make a long story short, it worked its way up

to 100.
03 0T 22 34 cc Roger.
03 07 22 39 CcC And down here, we showed a chamber pressure of

on the order of 103 to 10k psi during your burn
on playback.

03 07 22 50 CMP Okay.
03 07 22 52 IMF Go ahead with the TEI-L,
03 07 22 5S4 ce Roger. TEI-b4 revised: SPS/G&N: 38320,

minus 055, plus 060 084 30 2749, plus 31380,
plus 03475, minus 01032; roll NA, pitch O3k.
Rest of the PAD is NA. Ullage two Jets 16 sec-
onds, undocked. No LOI-2. Over.

03 07 23 52 IMF Just in TEI-4 SPS/G&N: 38320, minus 055,
plus 060 084 30 2749, plus 31380, plus 03475,
minus 01032, NA, 034. All the rest of the PAD's
NA. Two jets, 16 seconds, undocked. WNo LOI-2.

03 07 2k 29 cC 11, this is Houston. Readback correct. Out.
03 07 32 19 cc Apocllo 11, this is Houston.

03 07 32 2b IMP Roger. Go ahead, Houston.

03 07 32 26 cc Roger. We've been looking at your systems data

on playback, and everything is looking good. In
particular, the SPS looks good. I would like to
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remind you, though, of a request to perform this
burn on the bank A ball valves only, and you are
GO for LOI-2. Also, we have currently in the
flight plan, you scheduled@ tomorrow to start
entering the IM at about 96 hours GET, and we'd
like to know if you have any plans to initiate
this ingress into the IM earlier. If so, we can
call the people in ahead of time. Over.

03 07 33 15 Me Well, we didn't have any plans to. No. We just
wanted to be ready at that time.

03 07 33 20 ccC Roger. We Jjust wanted to make sure that we were
ready when you were ready. Over.

03 OT 33 27 IMP Okay. And to get the sextant star in LOI-2,
that's roll zero. Is that affirmative?

03 07 33 38 cC That's affirmative. Roll zero.

03 07 33 k43 IMP Okay -

03 0T 43 30 cC Apollo 11, Houston. Five minutes until LOS.

And with respect to your reguest for the nitro-
gen bottle pressures preburn, just before the
burn, we were showing 2270 pounds per square
inch on bottle Alfa and 2350 on bottle Bravo.

Over.
03 07 43 58 CMF Apollo 11. Roger. Thank you.
03 07 4k 20 ceC Roger. Out.
03 07 46 23 cC Apollo 11, this is Houston. Two minutes to I10S.

Your AOS on the other side is 80 33 21, and the
friendly White Team will see you when vou come
out from behind the Moon.

03 07 46 ul CMP Apollo 11. Roger.
03 07 46 43 MP Thank you, Bruce.
03 07 L6 ubL cc Make that your friendly "Greens." Your friendly

White Team CAP COMM will see you when yvou come
out from behind the Moon. I think it's basically
the Maroon Team here, and we "Greenies" are

leaving.
03 07 k6 56 CMP Okay. I don't blame you, Hank.
03 07 47 06 ce Roger. I'd rather be up there.

END OF TAPE
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03 08 12 -~ BEGIN LUNAR REV 3
03 08 35 30 cC Hello, Apollo 11. Houston. We're standing by.
Over.
03 08 35 58 CDR ng minus 0.0, ng minus C.1, DELTA—VC minus 5.2,

fuel 362, OX 364, unbalance plus 50, ard our
postburn now 9h's, 66.1 by Sb.h. Go ahead.

03 08 36 25 cC Roger. We copy, Neil. Would you say uagain the
DELTAnVZ? We missed that. Over.

03 N8 36 32 CDR Roger. That was minus 0.1.

03 08 36 35 CC Roger. Copy the burn report. Sounds good.

03 08 36 43 CDR And all locked good up here.

03 08 37 07 CC Apollo 11, Houston. We missed your DELTA-TIG
and also your DELTA burn time. Over.

03 08 37 15 CDR DELTA-TIG was zerc and the burn time was
17 seconds.

03 08 37 20 ce Copy 17.

03 08 38 05 cc Apollo 11, Houston. We'll be satisfied if you
pump up the cabin to 5.4, Over.

03 08 38 L4 CDR Okay. We're showing about 5.2 right now.

03 08 38 18 cc Roger,

03 08 38 Lo CDR And, Charlie, the LM/CM DELTA-P is just over
1 pound right now.

03 08 38 4k cc Copy. Out.

03 08 L3 48 cc Apollo 11, Houston. Over.

03 08 4i 32 cC Hello, Apollo 11. Houston. Over.

03 08 U5 28 ccC Apollo 11, Houston. If you read, please attempt

to acquire on the high gain. We're having
trouble locking up on the TM and we have noc voice.
Over.
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03 08 47 23 CC  Hello, Apollo 11, Apollo 11.
03 08 4T 2L CDR Roger.
03 08 47 26 cc Roger. We're reading you five-by. Go shead.
Over.
03 08 47 27 CDR Roger. We have you on high gain now.
03 08 LT 34 cc Roger. We lost the TM and the voice for about

5 minutes here. We attempted a handover and
fouled it up in some manner, but we got you back
new. Thank you much.

03 08 47 Lt CDR Okay. We're pressurizing the IM at tkis time.

03 08 47 50 ool Copy .

03 08 50 51 cC Hello, Apollo 11. Houston. We have a P22 AUTO
optics update for you if you're ready to copy.
Over,

03 08 51 22 CMP Ready to copy.

03 08 51 23 cc Roger, Mike. It's landmark Alfa 1: T1, 82 37 35;
T2, 82 k2 50. We're 7 miles north. Over.

03 08 51 59 CMP Copy. P22: T1, time 82 37 35; T2, 82 k2 50.
And the target is 7 miles north. Tharnk you.

03 08 52 21, cC Roger.

03 08 55 32 CDR I get the distinet impression, Charlie, that mare

there laps up over the edge of the mountains at
the shorelines.

03 08 55 h2 ce Roger. We copy.

03 08 86 Lo cc - Houston. On your comment about the mare lapping
up to the terrain - mountainous terrain, is that
an impression like a lava flow coming in around
8 ‘prominence, Neil, or is it more - lcoks like
it's sloping up at that point? Over.

03 08 57 06 CDR It isn't true everywhere, but there's certainly
places where there seems to be a slope downward
towards the shoreline on the mare. In other
words, from the mare down to the shoreline is a
downward slope indicating that it might be a
lava flow.



(Goss

03

03
03
03

03

03

03

03

03

03

03

G3

03

03

03

03
03

C3

03

08

0O

08
08
08
09

09

09

09

09

09

09

09

09
09

09

09
09

09

09

NET 1)

5T

22

23

23

25

26
26

27

27

T
271

27

27
27

29

23
b1
w7
50
52
5T

06

16

53

00

53

01

08

16
23

35

b7
55

30

35

cc

CDR

CcC

CDR

cC

cC

CDR

CcC

CDE

cC

cC

CcC

CC

cc

cc

CDR

CMP

cc

Tape 52/3
Page 2L4L

Roger.

Crossing Duke Island znd Maskelyne W.

Say again, Neil. Over.

We Jjust crossed Duke Island and Maskelyne W.
Roger.

Hello, Apollo 11. Houston. We're wondering if
you've started into the LM yet. Over.

We have the CSM hatch out, the drogue and probe
removed and stowed, and we're just abcut ready

to open the LM hatch now.

Roger. Thank you much, Neil. We'll be standing
by.

Okay, Charije. We're in the LM. The docking
index mark is the same.

Roger. We copy.

Charlie, apparently there just doesn't seem to
be any slow way to get that REPRESS t¢ AUTO
without making a big bang.

Apollo 11, Houston. Say again. Over.

Roger. There just doesn't seem to be any slow
way to get the REPRESS closed to AUTO and avoid
a big bang. Over,

We copy, Buzz. Thank you much. Out.

We concur with that, Buzz.

Apollo 11, Houston. We'll have LOS 81 45, next
AOS - Stand by.

Next AOS 82 32. Over.
Okay. 82 32.

Houston, Apollo 1l. I am going to start a ma-
neuver to P22 attitude at this time.

11. Roger. We copy. Over.
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Okay. We're noticing scme water inside the
command module for the first time. There's a
little puddle of it on the aft bulkhead sort of
like 101 had.

Roger.

T'd like to know how EECOMM wants to get rid of
it., There are a number of different ways and
what does he think is the best one?

We'll be with you in a moment, Mike. itand by.

No big rush. It will wait until the next REV
or two.

All right.
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03 09 L1 21 cc Hello, Apollo 11. Houston. We've played back

the LOI-2 burn. It loocks really good to us.
The systems were all good. We got an corbit on
the limited amount of tracking at 65.4 by a
53.9, Over.

03 09 L1 ko CDR Sounds good, lHouston.

03 10 10 —- BEGIN LUNAR REV L

03 10 32 35 cc Hello, Apollo 11. Houston. We're standing by.
Out.

03 10 32 43 CMP Okay, Houston. We'll be done with P22 in just
a couple of minutes.

03 10 32 46 cC Roger. We copy all that. You're looking good.

03 10 hT 01 CMP Houston, Apollo 11.

03 10 L7 03 cC Go ahead.

03 10 47 ©7 CMP Roger. You copy that NOUN L9 on your downlink?
If you've had enough time, I'll proceed.

03 10 47 21 Cce We got it. Go ahead, Mike.

03 10 50 27 cc Apollo 11, Housteon. We see a NOUN 89. You can
do the VERB 34 now. Over. Beat me to it.

03 1C 50 5 CMP Yes. I've done it, Charlie.

03 10 50 37 cc Roger.

03 10 52 19 CMF Houston, Apolle 11.

03 10 52 22 CC Go ahead, 11. QOver.

03 10 52 26 CMP All that procedure for P22 seemed to wcrk very

well., The only thing that was a 1little odd, is
that there was scme DAP thruster activity. I
had pitch in ACCEL COMMAND, and roll and yaw in
RATE COMMAND, and somehow, roll and yaw got ex-
cited and the DAP went into a flurry of thruster
firing. We've noticed the same thing in the CMS,
and just written it off as a CMS peculiarity.
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03 10 52 55 CC Roger. We saw that activity, Mike. We'll see
if we can track it down and let you know. Over.

03 10 53 03 CMP Okay.

03 10 53 U6 cC Apollo 11, Houston. You can proceed to sleep
attitude now., Over.

03 10 53 5h CMP That's in work, Houston.

03 10 53 56 cc Okay .

03 10 54 23 CMP Houston, we're holding inertial a little while
to study the approach to the landing zone.

03 10 54 27 cC Roger.

03 10 56 50 IMP Houston, this is Apollo ... in the PEagle -

Apoilo 11 in the Eagle. I've got ... for our
landing ares.

03 10 57 01 cC Apollo 11, Housteon. You are breaking up badly.
Say again. Over.

03 10 57 09 IMP Roger. I can see the entire landing area from
the position I'm in locking out the left window
in the 1M,

03 10 57 20 cc Roger, Buzz. Understand you can see tle entire
lending area looking out the IM windows. Over.

03 10 57 28 IMP That's right.

03 10 59 07 s5C “e

03 10 59 12 cc Apollo 11, Houston. ©Bay again. Over.

03 10 59 %6 cc Apollo 11, Houston. We got a lot of noise on the

downlink. Would you please try your high gain.in
wide beamwidth, and the angles are 180 the yaw
end pitch zero. Over.

03 11 00 30 CMP Houston, Apcllc 1i. How do you read us on the
high gain? Over.

03 11 00 34 cC Roger, Mike. You're a lot better now. Over.

03 11 00 38 CMP Okey. You want a wide beam for some reason?

03 11 00 43 cC That's affirmative. We got you in the shadows,

though. You are loocking right down along the
engine bell towards the Earth so we need you in
wide beam. Over,



(000 NiT 1) Tape 53/3
Page 2LB

43 11 00 43 cMr Okay. Pine. We're starting our maneuvers to
sleep attitude. Roll 82, pitch 229, yaw zero.

03 11 01 02 cc Roger. The angles you got in the flight plan
will be good when you get there.

03 11 03 L3 CDR Houston, 11.

03 11 03 Is cC Go ahead, 11. Over.

03 11 03 Lo CDR Okay. We are on page activation 12 and 13,

step 4, and verify descent talkbacks gray, and
they're barberpole,

03 11 04 O ce Roger. Stand by.

03 11 04 13 cC Apollo 11, Houston. We wcoculd like you to take
the low voltage taps OFF; RESET, then ON. Over.

03 11 ok 22 CDR Stand by. We got it. We just had one circuit
breaker out of position.

03 11 ok 26 cc Okay .

03 11 oL =28 CDR We have them gray now.

03 11 ok 29 cc Roger.

03 11 09 1h4 IMP ++.. should have warmed up by now.

03 11 09 53 IMP Ch, he's transmitting on B,

03 11 09 sh CDR Hey, Mike, you transmitting on B?

03 11 10 =22 IMP Houston, Apolloc 11 - Apollo 11/Eagle. Over.

03 11 10 29 cC Roger, Eagle. This is Houston. We read you.
Over.

03 11 16 35 MP Roger. I read you about four-by-four. Could
you give me a short count, please?

03 11 10 ko cc Roger, Eagle. Coming in with the short count -
1, 2, 3, 4, 5; 5, 4, 3, 2, 1. Houston out. Over.

03 11 10 55 MP Roger. Are you copying my low bit rate? Over.

03 11 10 58 cc Roger. We got some beautiful data here, Eagle.

We're - All those guys are locking at it - sys-
tems guys. We'll have some word for you in a
minute how everything looks.
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03 11 11 09 IMP Roger. I'm all ready to switch to high bit
rate if that's oksay with you.
03 11 11 13 cC Would you please stand by, Eagle. We want to

get to the proper sleep attitude before we proceed
on with the COMM check. Over.

03 11 11 23 MP Standing by.
03 11 11 33 IMP Houston, Eagle. We'll go ahead with the camera

checkout. I'm still on low taps, and 1 assume
there's nc problem doing that. Over.

03 11 11 k2 cc Stand by.

03 11 11 L6 cC That's affirmative. No problem on that, Eagle.
You can go ahead and power up the sequence camera.
Over.

03 11 12 00 IMP Should have done that before.

03 11 12 03 cC Eagle, be advised - sounds like a hot mike. Over.

03 11 12 b4 IMP Right. Yes.

03 11 12 16 IMP Roger. If you're reading me now, I am in hot

mike because I'm in ICS push to talk, and DOWN-
VOICE BACKUP. Over.

03 11 12 24 cc Roger. We just wanted to remind you. Over.
03 11 12 30 IMP Thank you.
03 11 12 50 cc Columbia, this is Houston. Are you maneuvering

to sleep attitude? Over.

03 11 13 03 cc Eagle, this is Houston. We heve lost ell the
voice and data with Columbia, Would you see if
he is maneuvering to sleep attitude? Over.

03 11 13 17 IMP Hey, Mike. You meneuvering to sleep attitude?

03 11 13 20 CcMP vens

03 11 13 2b IMP I don't believe they can hear you, Mike. Are
you maneuvering now to sleep attitude?

03 11 13 28 cMP ‘e

03 11 13 ko LMP Houston, Eagle. The Columbia has maneuvered to

sleep attitude. He's got the high gain antennas -
antenna angles set in, and he should be communi-
cating with you. Over.
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Roger. We deon't have him. Stand by.

Eagle, Houston. Would you please have Columbia
put in COMMAND RESET? Over.

Wilco. COMMAND RESET.

Eagle, Houston. Since we're in sleep attitude,
I'11l give you ancther long count, If you're
reading in this mode, we'd like you to switch
to high bit rate. Over.
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03 11 14 38 LMP Roger. Go ahead with your short count.

03 11 1b 40 cc Roger. 1, 2, 3, 4, 5; 5, b, 3, 2, 1. We're read-
ing you five-by. You can go to high bit rate now.
Over,

03 11 1L 53 IMP Roger. Going to high bit rate now.

03 11 15 34 cC Eagle, this is Houston. Do you read? Over.

03 11 15 k40 IMP Houston, this is Eagle. Roger. Read you loud and

clear, How me? Over.

03 11 15 ks cc Roger. Reading you five-by alsc, Buzz, and we got
the high bit rate. It's locking beautiful through
Goldstone. Giving you a count: 1, 2, 3, 4, 5; 5,
4, 3, 2, 1. Please give us a count. CQver.

03 11 16 ok IMP Roger, Houston. Eagle with a count. 1, 2, 3, 4,
5; 5, 4, 3, 2, 1. Over.
03 11 16 15 cC Roger. Stand by. We're reading you five-by. Over.
03 11 16 23 LMP Okay. I'm ready to go S-band voice. Over.
03 11 16 =7 cc Stand by, Eagle. Stand by on step L.
03 11 16 55 cC Columbia, this is Houston. Would you please give

us POO in ACCEPT. We've got a load for you.
Break. Eagle, we're ready to go to step L., Please
select S-band voice to VOICE. Over.

03 11 17 53 cC Hello, Eagle. This is Houston. How do you read -
normal voice? Over.

03 11 18 00 IMP Eagle - Houston, this is Eagle. Read you loud and
clear on S-band, normal voice. How me? Over,

03 11 18 ¢5 cc Roger. You're beautiful in this mode, Buzz. We're
reading you five-by. Coming with a short count and
we'd like one back from you. 1, 2, 3, 4, 5; 5, L4,
3, 2, 1. Houston out.

03 11 18 28 IMP Roger. Houston, Eagle. You're gorgeous also. 1, 2,
3, 4, 5; 5, 4, 3, 2, 1. Eagle, over.

03 11 18 39 cc Roger, Bagle. This is better than the downvoice
backup., Stand by 1.
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Eagle, Houston. Everybody's happy as a clam with
this mode. We'd like to stay here for a little
bit. 'Telemetry lookc preat, and the voice is
great. Over.

Roger. Understand. I1I'm checking out camera
number 4 now.

Eagle, Houston. 8ay again what you're checking
out? Over.

Roger, Houston. Eagle has checked out both
70-millimeter cameras and both l6-millimeter
cameras, and all work fine. Over.

Sounds great. Stand by.
Eagle, Houston. We've looked over your systems
on the high bit rate. Everything looks super;

we're ready to go. Over.

Roger. Stand by. You want to go back to low
bit rate now?

Stand by on that. Over.

Eagle, Houston. We look good through the 210 on
this mode. We're going to shift data select to
an 85-foot dish to see what we've got, and then
we'll be back to you on the 210. If you'll stand
by a couple of minutes in this mode, we'll be
back with you. Over.

Roger. Eagle standing by.

Eagle, Houston. How do you read? Over.

Houston, Eagle. Read you loud and clear. Over.

Roger. We're reading you five-by. We've got the
voice good through the 85; the telemetry is in
and out through the 85. Stand by. We'll be back
with you through the 210. Over.

Eagle, Houston. You can go step 5 now. We'd like
low bit rate. Over.

Houston, Eagle. You have low bit rate.

Roger. Copy, Eagle.
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03 11 22 59 cC Eagle, Houston. Could you give me a short count -
this mode? Over.

03 11 23 o7 IMP Houston, this is Eagle with a short count. 1, 2, 3,
4, 55 5, 4, 3, 2, 1. Eagle. Over.

03 11 23 15 cc Roger, Eagle. You're five-by. This S-bhand voice
is really besutiful. Over.

03 11 23 26 CC And, Eagle, Houston. We'll be standing by in this

mode for a minute or so. We'll be back with you
if you'll just stand by. Over.

03 11 23 L1 ILMP Roger.

03 11 25 26 cc Eagle, this is Houston coming through the 210.
How do you readl Over.

03 11 25 35 IMP Roger. Read you loud and clear.

03 11 26 16 cC Eagle, this is Houston. We're happy with all our

data in all modes. You can power down the COMM
now. Over,

03 11 26 26 IMFP Roger. I understand. Eagle will power down the
COMM, and we are just approaching 27 volts now. It
looks like we won't have to bother with the high

taps.
03 11 26 39 ceC Right.
03 11 26 Lo 1MP We're powering down. Out.
02 11 26 Ul cc Roger. Copy. Out.
03 11 26 bk cc Columbia, this is Houston. We got a TEI 11 PAD
for you and an update on the water dump. Qver,
03 11 26 5k CMF Stand by one, Houston. Are you through with the
DEKY?
03 11 26 56 cc That's affirmative. Over.
03 11 26 59 CMP Qkay .
03 11 29 25 CMP Houston, Columbia. Ready to copy TEI 11. Over.
03 11 29 29 cC Roger, Columbia. Here we come with the TEIL 11.

SPS G&N: 137200, minus 060, plus OL7., NOUN 33,
098 05 2422, plus L1448, plus 03719, minus 02L22.
Roll is NA, pitch 020, the rest of the PAD is

NA. Set stars are NA. The ullage is two quads -
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correction, two Jets for 16 seconds; use Bravo

and Delta. In the comments, the undocked present
CSM - correction, this is for - TEI 11 is undocked.
Present cnboard weight of the CSM is 37200 pounds,
about 50 Alfa on your DAP. Over.

03 11 31 17 CMP All right. I read back: TEI 11, SPS G&N: 37200,
minus 060, plus 047, plus €98, 05 2422, plus L1LLG,
plus 03719, minus 02422; NA, 020; the rest of the
PAD NA. Ullage, two jets for 16 seconds, quads B
and D, Undocked present CSM weight is oksy in
the DAP,

63 11 31 30 ccC Roger, 11. And we'd like you to do a waste-water
dump at 84 hours down to 25 percent. Over.

03 11 32 06 CMFE Roger. I understand. Waste-water dump to 25 per-
cent at 8% hours.

03 11 32 1¢ cc Roger. And, Mike, we'll have LOS in about 11 minutes
at 83 L4, A0S is 84 30, and prior to - or at LOS,
we would like you to go - Configure the S-band for
high gain track to REACQ, high gain beam to NARROW,
and let's try that to see if we can ge” an automatic
REACQ at the next AOS. Over.

03 11 32 43 CMP Good ides.

03 11 32 51 CMP I'm in REACQ and NARROW now.

03 11 32 5k ce Roger.

03 11 33 31 CC Apollo 11, Houston. Also, that water that you got

on the aft bulkhead, we - If it's not too much,
we just recommend sopping it up and then throwing
the sponges away 1n the waste stowage area. If
it's too much, then we recommend using the proce-
dure in the checklist on page F10-1L. Over.

03 11 33 58 CMP All right. Thank you.

03 11 37 25 cc Apollo 11, Houston, Would you have Buzz make sure
he gives us the OPS pressure readings before you
close up? Over.

03 11 37 35 CMP Will do.

03 11 38 01 CDR Houston, 11. The OPS read 5750, both bottles.

03 11 38 05 cc Roger.



(GOSS NET 1) Tape 54/S

Page 255
03 12 08 -- BEGIN LUNAR REV 5
03 12 31 12 CC Apclle 11, Houston. Over.
03 12 31 20 CMP Houston, Apollo 11,
03 12 31 21 cc 11, Houston. Roger. Reading you fine, and it

locks like the autcmatic REACQ went very well just
as soon as you came around the limb. We have
several small items to discuss with you here just
before you go tc sleep. Over.

03 12 31 29 CMP Go shead. Over.

03 12 31 Lo cC Okay, 11. First of all, on our IM systems checks,
everything went fine. I would like to remind you,
though, tomorrow you may see an ascent pressure
light when you activate the MC&W. There should
be no problem, however. You did note <hat the
APS AUX tank pressure was only reading 111 psi,
which is normal at this point, but below the level
which will trigger your light due to the helium
which has been dissolved into the propellant. Over.

03 12 32 18 CMP Roger. Understand that. Thank you.

03 12 32 20 cC Roger. And next item, the supercritical helium

rise rate is nominal, and you also had that questicn
for us about your thruster activity during the P22
on the last REV. Believe we understand that now,

a3 you reported that your pitch was in ACCEL COMMAND
and your yaw and roll were in RATE COMMAND. You
were firing your pitch thrusters. This will couple
rates Inte your yaw and roll axes, and the - You
were at that time holding only half a degree dead-
band and coupling rates into yaw and roll produced
the extra firings about the yaw and roll axes. Over.

03 12 33 07 CMP Yes. That may be true. It's very peculiar coupling,
in that it waits longer than you would think and its
reaction is greater than you would think. We were
getting yaw rates of around four-tenths of a degree
per second, for example.

03 12 33 23 cC Roger, Mike. We did play the data back, and that's
the way it looked upon analysis of the chart record-
ings back here. Over.

03 12 33 35 CMP Okay. Fine.
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03 12 33 36 cc They've also looked at the results of your landmark
tracking. The marks all apparently were very good,
and we've got a full page of data here relative to
the altitudes of the various site locations, which
I won't read up to you, but I did want to let you
know that the marks spparently went very well. 1
also have your consumable budgets, particularly
your RCS propellant quantities. They're Deltas
from nominal if you should want them. Your worst
quad is quad Charlie, which is 9 percent low. I'll
not read up the others unless you want them. Over.

03 12 34 17 CMP Okay. How about the 0, fuel cell purge? You want
that now?

03 12 34 22 cC I'11 have to stand by Just a moment.

03 12 34 26 LMP Okay. And then the other one is, we're still

charging battery A.

03 12 35 28 cc 11, Houston. We would like to delay the fuel cell
purge until the backside of the Moon, and you go
shead and - should terminate your battery charge
at this time. Over.

03 12 35 43 IMP Okay. Understand., I knew we had another 0, and
H2 purge coming up in the morning; I wasn't sure

whether you wanted to go through with this one
or not. I'll wait until the next side and then

do it.
03 12 35 53 cc That's fine, Buzz.
03 12 35 Sk MP Terminate battery charging now.
03 12 35 56 cC That's right, and one other systems item here -

in order to balance your CRYO tanks, would you get
your 02 tank 1 and your H2 tank 2 heaters off? Over.

03 12 36 16 CMP Okay. I have O, tank heater 1 off, and H, tank
heater 2 off. )

03 12 36 25 cc That's right, Mike, and we believe you have your
quad Bravo and quad Cherlie turned off in your
DAP at this time, and a 5-degree deadband. We'd
prefer a 1l0-degree deadband for your sleep period
overnight here. Over.

03 12 36 43 cMP Okay.

03 12 36 4T cC One other item relative to a malfunction procedure.
It's unlikely that you'll have to worry about this
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tomorrow, but in your malfunction list under docking
on page F11-9, there is a malfunction procedure for
a high 02 flow rate at the top of - under tunnel at

the top of page 11-9. We would like to have you not
ugse that malfunction procedure should you encounter
the high 02 flow rate, and instead, check back with

Houston for a revised procedure should you find that
situation. Over.

Understand, and note has been made in my checklist.

11, Houston. Roger. That just about takes care of
all the items we have here on the ground before time
to hit the sack, and I guess you will have a presleep
check for us before you go to bed.

Roger. We're in the midst of cycling the O2 and H

2
fans now.

Roger.

And the radiation is a&s follows: CDR 11012,
CMP 10013, IMP 09015. Negative medication. Over.

Roger. Copy, 1ll.

Houston, Apolio 11.

11, Houston. Go ahead.

Roger. We're thinking about taking the monocular
with us on into the IM. We think it m’ght prove

to be of some use. Over.

Roger, Buzz. It sounds like a good idea for some
of your surveying work there inside the cockpit,

Over.

Qkgy. You want to run that by with whoever might
be concerned?

I sure will.

Apollo 11, Houston. We have apparently lost the
high gain lock. We would appreciate it if you would
give us a help manually to try to relock up on the
high gain. Over.

Houston, Apollec 11. ...
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03 12 48 12 cc 11, Houston. Reading you very weak, still too
far down in the noise to complete the full
transmission. If you'd give us a hand on a manual
relock, we'd appreciate it.

END OF TAPE
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03 12 52 02 ccC Apollo 11, Houston. We're still unable to

pick you up on the high gain antenna. Request
you go to MANUAL, and wide beamwidth. The pitch
and yaw angles in your checklist are good ones.
You should be able to find us there. Over.

03 12 53 08 LMP Houston, Apollo 11. How do you read now?

03 12 53 10 cc 11, Houston. Loud and clear this time. How
me?

03 12 53 16 LMP Loud and clear. You faded out on your last
transmission. Over.

03 12 53 21 CcC Roger. Are you in wide beam now?

03 12 53 29 MP Negative. I got you locked back on again

REACQ and narrow.

03 12 53 33 cC Roger. That's all we want. We want to stay in
narrow, and we're a little puzzled about why
we lost you here a few minutes ago. Do you
have any ideas?

03 12 53 48 LMD No, we sure don't (cough) - sure don't. We're
showing - we're showing about 15 degrees plus
pitch and about 270. That ought to be good and
clear.

03 12 54 00 cC We concur there. We still don't have any good
ideas on why we were lost then.

03 12 sh4 38 CC 11, Houston. Would you confirm that we did
acquire automatically when you came around
the 1imb for this passage. Over.

03 12 54 51 LMP That's confirmed.

03 12 5h4 54 cC Thank you.

03 13 ok 38 cc Apollo ll,.Houston. Over.

03 13 Ok 4b LMP Houston, Apollo 11.

03 13 Ob 46 cc 11, Houston. On your AUTO RCS SELECT switches,

we show quad Bravo disabled but guad Charlie
only partially disabled. Charlie 3, T believe,
is the only one you have selected off. Is

that correct?

03 13 05 05 CMP Yes. Roger. That's correct.
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03 13 05 06 olo] Roger.
03 13 05 59 CMP How do they look to you now, Houston?
03 13 06 06 cce 11, Houston. We see them all disabled at this
time. Thank you.
03 13 06 15 CMP Thank you.
03 13 09 22 ccC Apcllo 11, Houston. Over.
03 13 09 30 IMP Go ahead, Houston.
03 13 09 31 CC 11, Houston. We're going to try to check out

this ability to automatically reacquire on

the S-band, and what we want to do iu to secure
our uplink carrier for about 30 secords. Then
we will turn it back on and see if the space-
craft equipment will automatically reacquire.
So if you do not get a call from us within
about 3 minutes, that means we have not been
able to reacquire and request your assistance
on a manual acquisition. Owver.

03 13 10 Ok LMP Okay. We understand.
03131011 CC 11, Houston. We also would appreciate - if

you will note the angles that the antenna tracks
through in its attempt to reacquire. Over.

03 13 10 26 ILMP Roger. We'll do that.

03 13 13 28 cc 11, Houston. It loocks like we're locked back up
again with no delay. How does it look on board?
Over.

03 13 13 37 LMP Roger. The signal strength dropped very rapidly

to zero; and the pitch and yaw, in about 3 sec-
conds, moved toward 40 degrees pitch and 240
degrees yaw. Right now, they're sitting on
about 15 degrees pitch and about 265 degrees yaw.
So they didn't move very far, about 30 degrees
apiece; and then they picked right back on up
again. Over.

03 13 1k 19 cC Roger. Some of "The Luckiest People'" in the
background there. We copied your pitch and
yaw angles.

03 13 15 27 cC 11, Houstonm. Could you give us the location
of your - pitch and yaw location of your posi-
tion indicators? Over.
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Roger. They're in the same position as the
antenna right now; plus 15 degrees pitch and -
no, now wait a minute. I got them - got it

at about 275 instead of 265.

Ckay. Thank you.

11, Houston. We'd like to try the same
procedure once more. We'll leave the carrier
a little longer and be back up for s call
within 4 minutes. Over.

Okay.

11, Houston. We're locked back up 2zain. Can
you give us a report on how the antenna behaved?

Roger. It was essentially identical as before.
The pitch went to 45, 40 to 45 and the yaw went
to about - to about 255, 245 to 255; and then
it rather quickly locked up at 15 degrees pitch
and 270 yaw. Over.

11, Houston. Roger. Your angles are 45 and
255. Do I understand that as soon as the car-
rier dropped, it went to these angle:; or did
it only go to these angles after the uplink
carrier was reenabled and the antenna began
to reacquire? Over.

No. As soon as the carrier dropped off, why,
it drifted over into those angles and stayed
there. Then when it came back up agnin, why,
it hunted around for a while, but it didn't
get any further off. Gradually brousht it on
in to the angles where it is right now; and
then the signal strength would take several
Jumps as evidently it goes from wide to medium
to narrow. Over.

11, Houston. Understand. And on ancther sub-
Jjeet, request you zerc your optics for the
night. Over.

Roger. Zeroed.

Apollo 11, Houston. Can you confirm that you
have changed the 002 filter as per flight plan
in the last hour? Over?

No. We're still eating. We're sbout to do it.
We'll let you know.
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Roger, 11. And we've got about 14 minutes until
LOS. A0S is 86 30, an hour away. We're won-
dering whether or not you plan to have one man
up at that time or would you all like to be
asleep inside the next hour? Over.

Somebody will be up.

Roger. The thing that we're still puzzling on

is the antenna, and if - as long as there will be
somebody up, why, we would like to have somebody
check the automatic REACQ on the next AOS.

Okay. We'll do that. We haven't chlorinated
the water yet, and we haven't changed the
lithium hydroxide. We're Jjust still finishing
up dinner.

Roger, Mike. Thank you.

Apollo 11, Houston. We have LOS coming up in
2 minutes now, and A0S will be at 86 plus 28
plus 15. Over.

We'll see you on the other side, Houston.

Roger.
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03 14 06 -~ BEGIN LUNAR REV 6
03 14 30 37 CMP Houston, Apoilo 11. Over.
03 14 30 39 cc 11, Houston. Loud and clear here. Over.
03 14 30 Lk CMP Okay. We just appeared to get a solid lock for
the last - oh, about & minute. The ... needle's

been wandering up and down, and the pitch and yaw
needles have been wandering around, but it ap-
pears to have reacquired by itself solidly now.
We're just finishing up our fuel cell purge. Hy-
drogen on number 3 is the last to go off. It'll
be coming off in Just a second.

03 1b 31 09 cc Roger, 11l.

03 1k 32 17 cc Apollc 11, Houston. We believe we've tracked down
the reacquisition problem we had on the previous
REV. It looks like it was a receiver power sup-
ply here on the ground and no problems in the
spacecraft at all. Over.

03 1k 32 35 CMP Okay. Glad to hear it.
03 14 32 37 cc 11, that really winds things up as far as we're
concerned on the ground, for the evening. We're

ready to go to bed and get a little sleep. Over.

03 14 32 L9 CMP Yes. We're about to join you.

03 14 32 51 ce Roger. | g

END OF TAPE
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03 16 05 -~ BEGIN LUNAR REV 7

REST PERIOD - NO COMMUNICATIONS
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03 18 02 -- BEGIN LUNAR REV 8

REST PERIOD - NO COMMUNICATIONS
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03 2C 01 == BEGIN LURAR REV 9

REST PERIOD -~ NO COMMUNICATIONS
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32 39 cc Apollo 11, Apollo 11. Good morning from the
Black Team.

33 01 CMP Good morning, Houston.

33 Oh cc Good morning. We got about 2 minutes to LOS
here, Mike.

33 12 CMP ... You guys wake up early.

33 15 cc (Laughing) Yes, you're about 2 minutes early on
the wakeup. Looks like you were really sawing
them away.

33 23 CMP You're right.

33 44 cc 11, Houston. For planning purposes, you can go
shead and take the monocular into the LM with you.

33 56 CMP Okay. I'1l tell them. How are all the CSM sys-
tems locking?

3L 06 cC 11, Houston. Looks like the command module's
in good shape. Black Team has been watching
it real clpsely for you.

34 17 CMP We sure appreciate that. Because I sure haven't.

3k 27 cC Say again.

3L 34 CMP I say because I sure have not.

3L 37 cC Roger.

35 01 cC Apolilo 11. Thirty seconds. AOS will be 9k plus 21.

35 11 CMP 94 21,

END OF TAPE
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03 21 59 —- BEGIN LUNAR REV 10
03 22 22 17 cC Apollo 11, Houston. Standing by.
03 22 23 0Ok LMP Houston, Apollo 1l.
03 22 23 06 o Apollo 11, Houston. Go.
03 22 23 11 LMP Roger. How do you read the BIOMED in the IMP
with the LCG on? Over.
03 22 23 17 CcC Roger. tand by, 11.
03 22 23 L7 cC Apollo 11, Houston. We have good data on all

3 erewmen. No. Belay that. The Commander we
do not have yet.

03 22 2k 00 MP Okay. He's not up yet.

03 22 50 0OC MP Houston, Apclleo 11. We Jjust had a very good
view of the landing site. We can pick out almost
all of the features we've identified previously.

03 22 50 10 cc 11, Houston. Roger. Sounds real fine. And, 11, T
I have your maneuver PAD and consumables update
whenever you want them.

03 22 50 30 sC Stand by.
03 22 50 34 MP Stand by a little, please.
03 22 50 37 cC Roger. We're standing by. And that's the block

data on the maneuver PAD, by the way.

03 22 52 39 CcMP Houston, Apollo 11 is a couple of minutes away
from this rolling right 40 degrees to roll 122,
pitch 229, yaw 0, Over.

07 22 52 48 cc Apollo 11, Houston. Roger. We're standing by.
03 22 sk ol CMP Houston, Apollo 11. Ready to copy. -
03 22 54 08 cC Roger. Apollo 11, Houston. Here's your block s

data, TEI 30. Over.
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Ready to copy,

SPS/G&N: 36639; your NOUN 48, minus 072, plus 051;
your NOUN 33, 135 24 4000; NOUN 81, plus 32178,
plus 06036, minus 0130L, your pitch 064. The

rest is NA. Ullage: two jet, 16 seconds; and
it's based on LOI REFSMMAT. Over.

Roger. TEI 30 SPS/G&N: 36639 minus 072, plus 051,
135 2k Lo0o, plus 32178, plus 06036, minus 0130k,
pitch 064, two jets 16 second, LOI REFSMMAT. Over.

Apollo 11, Houston. Readback correct. Your con-
sumables update?

Yes. Go ahead.

Roger. GET 91 plus 30, minus 7 percent; Alfa
minus 8, Bravo minus 2.5, Charlie minus 10,

~

Delta minus 6.5. H, total, minus Z pounds; oxygen
total, plus 9 pounds. Over.

Okay. Thank you. And on board, we're reading for
quad Alfa 75 percent, Bravo 78, Charlies 78, and
Delta TT percent.

11, Houston. We copy.

Apelleo 11, Houston. I have your base-line altitude
update now, 1f Buzz is ready to copy.

Go ahead. . ’ !

Roger. Alfa 1 is 500, that's 500 feet above the
landing site. Over.

Okay. Alfa ] is 500 feet above the landing site. 'ﬂﬁ
Thank you.

Houston, Apollo 11. Our crew status report for
sleep: CDR 5.5, CMP 6.0, IMP 5.0. Over.

Apollo 11, Houston. FRoger. We have that now.
Apollo 11, Houston. Over. R

Houston, Apollo 11. Go ahead. ' e



(o0 NET 1) _ Tape 61/3

Page 270
03 23 16 18 cC Roger. The "Black Bugle" just arrived with some
morning news briefs if you're ready.
03 23 16 28 CDR Go ahead.
03 23 16 30 cC Roger.
03 23 16 31 CMP e
03 23 16 32 CC Okay. Church services around the world today are

mentioning Apollo 11 in their prayers. Presi-
dent Nixon's worship service at the White House

is also dedicated to the mission, and ocur fellow
astronaut, Frank Borman, is still in there pitch-
ing and will read the passage from Genesis which
was read on Apollo 8 last Christmas. The Cabinet
and members of Congress, with emphasic on the
Senate and House space committees, have been in-
vited, along with a number of other guests. Buzz,
your son, Andy, got a tour of MSC yesterday. Your
Uncle Bob Moon accompanied him on the visit which
included the LRL. Among the - -

03 23 17 27 LMP - - Thank you.

03 23 17 28 cC Roger. Among the large headlines concerning P
Apollo this morning, there's one asking that i
you wateh for a lovely girl with a big rabbit. e
An ancient legend says a beautiful Chinese girl vy
called Chang-o has been living there for L
LOQO years. It seems she was banished to the R
Moon because she stole the pill of immortality
from her husband. You might also look for her
companion, a large Chinese rabbit, who is easy
to spot since he is always standing on his hind
feet in the shade of a cinnamon tree. The name
of the rabbit is not reported.

03 23 18 15 IMF Okay. We'll keep a close eye out for the bunny :
girl. ﬂ 
03 23 18 19 cc Roger. You residents of the spacecraft Columbia :Wi

may be interested in knowing that today is Inde-
pendence Day in the country of Colombia. Gloria
Diaz of the Philippines was crowned Miss Universe
last night. She defeated 60 other girls for the
global beauty title. Miss Diaz is 18, with black
hair and eyes, and measures 34-1/2, 23, 3k-1/2.
First runner-up was Miss Australia, followed by
Miss Israel, and Miss Japan, - While you're on
your way back Tuesday night, the American and



(GOsS NET 1)

03 23 20 47

03 232121

03 2321 27

03 23 30 15

03 23 30 27

END OF TAPE

CDR

cc

cc

CDR

Tape 61/4
Page 271

National League Allstars will be playing ball in
Washington. Mel Stottlemyre of the Yankees is
expected to be the American League's first pitcher.
No one is predicting who will be first pitcher for
the National League yet. They have nine on the
roster. Even though research has certainly paid
off in the space program, research doesn't always
pay off, it seems. The Woodstream Corporation,
parent company of the Animal Trap Company of
America which has made more than a billion wooden
spring mousetraps, reports that it built a better
mousetrap but the world didn't beat a door to its
path - didn't beat a path to its door. As a matter
of fact, the company had to go back to the old-
fashioned kind. They said, "We should have spent
more time researching housewives and less time
researching mice". And the "Black Beag - Bugle”
is all completed for the morning.

Thank you very much. We appreciate the news.

Black Team, we'll be looking for an irteresting
day with you all tomorrow.

Roger. We'll be going off here shortly, and
we'll pick you up in the morning for sure.

Apollio 11, Houston. Three minutes to LOS; AOS
at 96 plus 20,

Apcllo 11. 96 20, Thank you.
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] I— BEGIN LUNAR REV 11

21 2k ccC Hello, Columbia. Houston. Do you read? Over.

21 58 LMP Hello, Houston, this is Eagle. How do you
read? Over.

22 03 cc Eagle, this is Houston. Are you calling? Over.

22 08 IMP Roger. How do you read? Over.

22 11 cC Roger. Reading you about three-by, Buzz; a lot
of noise on the loop. We think it's coming from
Columbia, but we can't tell. We're unable to
raise voice with him. Would he please go to high
gain. Over.

22 26 LMP Okay. I'1l have him go to high gain. It's
probably the glycol pump you hear in the back-
ground, and I'm up to the point where I turn on
the IMU. Would you recommend T hold off here
for a few minutes or go ahéad and power up the
IMU? Over.

22 L1 cc Roger. Stand by.

22 L2 IMP Hey, get your high gain to working.

22 46 CMP Houston.

23 06 cC Eagle, this is Houston. You can turn on the
IMU. Over.

23 1M sc .

23 21 CMP Houston, this is Columbia.

23 31 cc Columbia, this is Houston. Do you read? Over.

23 37 CMP Houston ...

24 LYy cc Hello, Eagle. This is Houston. We've got a
noisy downlink on the downvoiece backup. Would
you please select S-band voice to VOICE? Over.

25 50 cc Columbia, this is Houston. Do you read? Over.

25 57 CMP Houston, Columbia. Reading you loud and clear.

How me?
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Roger. About three-by, Mike. We've got a lot
of noise in the background. It's clearing up
now. Break. REagle, Houston. Do you read?
Over.

Houston, Eagle. About four-by-four. Go ahead.

Roger. Just getting a voice check. Say the
page you're on in the activation checklist.
Over.

Roger. I'm on page 27. Over.
Roger. Understand 27. We copy. Out.

Columbia, this is Houston. Would you please
give us POO in ACCEPT. We have a state vector
for you. Over.

Stand by one.

Houston, Columbia. You have POO in ACCEPT,
and how are you reading me now?

Roger. Understand, we have POO in ACCEPT.
You're about three-by in - on the voice, Mike.
Over.

Okay. You're coming in loud and clear, and I'm
configured for normal voice. If you've got any
switch changes, let me know.

Roger. We've got some noise somewhere in the
system down here, I think. We're working on it.
And I've got a 130 landmark update for you, and
also a DAP load whenever you're ready to copy.
Over.

Stand by one.

Go ahead with the 130 update.

Roger, Mike. Coming at you with the 130,
Pl is 98 37 35, P2 98 42 4L, L miles north.

Over.

Okay. P1 98 37 35, P2 98 42 L, L4 miles north
of track; and go aghead with your DAP load.

Roger. CSM weight 36651, IM weight 33627,
pitch trim minus 0.72, yaw trim plus 0.51. Over.
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ol 00 30 32 CMP 36651, 33627, minus 0.72, plus 0.51. Over.
Ol 00 30 Lo CcC Both are good readbacks. Oul.
0oL 00 30 46 LMP Houston, Eagle. Are you satisfied with the
IGC self test? Over.
0oL 00 30 52 ce Roger. Understand. You passed the ILGC self
test., Over.
o4 00 30 59 MP Negative, I was asking you if you were satis-

fied with it. As far as I can tell, it's
satisfactory. And also the primary EVAP flow
is actuated to number 1 at 96 05. Over.

ok 00 31 11 ce Roger. Copy on the primary EVAP. We've got
the low bit rate, Buzz. We couldn't see that
IGC self test. Over.

0% 00 31 20 LMP Okay .

ok 00 31 27 CMP Houston, Columbia. The docking tunnel index
angle remains unchanged.

ok 00 31 32 cc Roger. Copy. Out,

0k 00 32 O7 IMP Houston, Eagle is going to secondary transmitter/

receiver and secondary power amplifier, and
I'11 check with you in 60 seconds. Over.

ok 00 32 16 cc Roger. Stand by. We're standing by. Over.
oh 00 32 23 IMP Okay.
o4k 00 32 29 CC Columbis, Houston. We are through with the

computer. You can go back to BLOCK. Over.

Ob 00 33 14 IMP Houston, Eagle. On secondary transmitter/
receiver and power smplifier, how do vou reazd?
Over. 1, 2, 3, 4, 5. Over.

o4 00 33 21 CC Roger. Reading you five-by., Buzz. How me?
1, 2, 3, &, 55 5, 4, 3, 2, 1. oOut.

ok 00 33 30 IMP Roger. That's about the same as before.
Switching back to PRIMARY.

oLk 00 33 3 ce Roger.

o4 00 3b 27 IMP Houston, Eagle. Back on PRIMARY, and I'm ready

to proceed with the steerable antenna activa-
tion.
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ok 00 3h 3k oo Roger. We're standing by, Buzz. Go ahead.
Over.
oh 00 34 45 IMP And I'll go to BIOMED left - right momentarily.
oLk 00 34 kg cC Roger.
ok 00 36 Lo LMP Houston, Eagle. Got a real nice lock on -

lockon on the steerable antenna, and you
should be receiving BIOMED right and PCM
high. Over.

oLk 00 36 53 cc Roger, Eagle. We got you five-by. It's
really beautiful. We've got the high bit rate
and the BIOMED. Out.

ok 00 37 o7 cc Eagle, Houston. Do you copy? Over.

o4 00 37 13 IMP Roger. Copy.

ok 00 39 26 Mp Houston, Eagle. For your information, we're
doing the glycol pump check now.

ok 00 39 30 cc Roger. Copy.

0L 00 39 Ll LMP And there's the secondary glycol pump.

oLh 00 39 h7 ce Roger.

oL 00 Lo 26 LMP And I'm on secondary, or number 2 pump right

now, and I'1ll hold here for a couple of seconds
and then switch back to number 1.

oLk vy Lo 35 ce Roger.

oh 00 42 Ly CC Columbiz, Houston. Over.

04 00 42 51 IMP Houston.

oL 00 kb2 5k CMP/IMP Go ahead, Houston.

o4 w0 L2 56 cc Roger, Columbia. We noticed your DAF configu-

ration. We'd like you to turn off B3 and Ch,
Mike, and for register 2 in the DAP, wse'd like
all ones. Over.

oL 00 L3 21 CMP B3 and Ch are both off on panel 8 and I under-
stand you want - Say again what you want on
register 2,

ok 00 43 29 cc Roger. In the DAP, we'd like you load all
ones. Over.
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0Ok 00 43 36 CMP All right.

oL 00 k4 08 cc Columbia, Houston. Did you hit the COMMAND
RESET around - after LOS on the last pass? Over.

ok 00 L4k 19 CcMP That's affirmative. When we were having
difficulty getting you, Charlie, I pushed the
COMMAND RESET to make sure I had control of

high gain.

oh 00 Wb 26 cc Roger. Thank you much. We're in good shape
now. Over.

o4 00 44 31 cMP Okay .

04 00 L6 19 LMP Houston, Eagle. Can you tell me if you're
picking up BIOMED on the CDR now? Over.

o4 00 k6 26 ce Stand by.

o4 00 46 LY cc Eagle, Houston. We're not getting any BIOMED
from the CDR now. Over.

ok 00 46 53 IMP Roger. Understand.

o4 00 L7 58 cc Eagle, Houston. We got the BIOMED on the
commander now. Over.

o4 00 L8 06 LMP Very good. Thank you.

o4 00 L9 19 IMP Houston, Eagle. We're ready for an E-memory
dump if you are. Over.

o4 00 49 23 cc Roger. We're ready. Go.

ot 00 49 58 cc Eagle, this is Houston. We see the optics zero

switch cn. Before you take some marks, don't
forget to cycle it back off and on, and then
on. QOver.

oLk v 50 12 LMP Roger. Houston, Eagle here. I wish w= had
one of those opties. I'11 tell Mike apout it.

oLk 00 50 18 cc Roger, Columbia. Excuse me. Sorry ahout that.

oLk 00 57 o4 CcC Eagie, Houston. Could you give us a hack on

the time that you switched to 1M power and also
verify that we're on glycol pump 1. Over.

o4 00 5T 20 CDR This is Eagle. We're on pump 1, stand by for
the switchover time.
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ok 00 57 26 cc Roger.

ok 00 57 57 CDR The switch time to LM power is 95 54 00. Over.

ok 00 58 03 cC Roger. Copy, Neil. Is Buzz back in the
Columbia now? Over,

04 00 58 10 CDR Yes. He is.

04 00 58 12 cc Roger. Thank you.

ok 01 00 OL CDR Hellec, Columbia, this is Eagle on Simplex B.
How do you read?

ok 01 00 10 CMP You are loud and clear in Simplex B, Neil.

o4 01 00 13 CDR Roger. Read you loud and clear.

0L 01 00 2k CDR Okay. Would you configure for Simplex A,
please?

ok 01 00 30 CMP Roger. Going to Simplex A.

oL 01 01 05 CDR Columbia, Eagle. How do you read on VHF-A?

ok 01 01 09 CMP Reading you loud and clear on A,

ol 01 01 11 CDR Roger. Read you loud and clear.

o4 01 01 22 CDR And T'm ready to get a time hack from you.
Load the CSM time.

oh 01 01 29 CMP Okay .

oh 01 01 kL2 CMP Do you want the T-EPHEM first?

oLk 01 01 46 CDR Let's get your clock first and then we'll get
T-EPHEM.

0k 01 01 50 CMP Okay.

ok 01 01 53 CDR Give me a time for load.

oh 01 01 59 CMP 97 01 30. Correction on that, Neil. 97 -
make that 97 03 30.

o4 01 02 23 CDR Okay. I have 97 03 30 set in.

ok 01 02 27 CMP OCkay. And you've got about a minute to go.

Ok 01 02 29 CDR Okay.
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15 seconds to go. 10. 5, 4, 3, 2, L.
1.

MARK it.

97 03 30.

Got it.

Okay. Let's do a 0665 on my Mark.
Did you get that, Mike?

Standing by for your Mark.

Okay, 3, 2, 1.

MARK.

Okay. 97 0L 03.86.

Okay. I'm within three~hundredths. That's
within our ability to keep together, I think.

Roger.

Okay. Now you want to give me T-EPHEM VERB 05,
NOUN 01 ENTER?

Okay. I've got VERB 05, NOUN 01, ENTER. Going
to 17 06 ENTER.

Roger.
Are you ready to copy?
Go ahead.

Roger. Register 1, 5 balls; register 2, 20017,
register 3, 20616. Over.

Understand R1, 5 zeros; R2, 20017; R3, 20616.
That's correct.

And I'm standing by configured to record your
PCM data.

And I'm ready to start on a docked IMU coarse
align when you are; and when you're ready, go
MIN deadband ATT hold.
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Oh 0L 06 50 CMp Okay. Stand bhy.

ok 01 08 13 CMP We're minimum deadband, attitude hold.

ok 01 08 21 CDR Okay. Now I need your NQUN 20.

oLk 01 08 31 CMP Okay. I got VERB 06, NOUN 20. Give me a Mark
on it.

oLk 01 08 37 CDR Okay.

ok 01 08 38 CDR MARK.

04 01 08 L2 CMP Register 1, plus 11202, plus 20741, plus 00211.
Over.

o4k 01 08 57 CDR Copy. 11202, 20741, 00211.

oL 01 09 05 CMP That's correct.

ok 01 11 34 cC Eagle, Houston. That coarse align looked good
to us. Over.

ok 01 11 Lo CDR Roger.

o4k 01 11 52 CDR Okay, Mike. Your attitude hold's no longer
required.

ok 01 11 S8 CMP Thank you.

ok 01 13 55 CDR QOkay, Mike. 1I'd like to copy a NOUN 20 again,
06 NOUN 20. Be on my Mark.

ok 01 14 o7 CMP Standing by for your Mark.

ok 01 1k 09  CDR 3, 2, 1; stand by. Take it again.

ok o1 1k4 18 CMP Okay .

o4k o1 14 19 CDR 3, 2, 1.

o4 01 1k 22 CDR MARK.

oLk 01 1k 24 CcMP Okay, I read plus 1115h4, plus 20792, plus 00230.
Over.

ok 01 14 38 CDR I get - You get 11154, 20792, 00230.

Ok 01 1L L8 CMP That's correct.

04 01 15 06 cc Eagle, Houston. I -
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oL 01 15 o7 CDR Okay, Houston. Did you copy -

o4k 01 15 10 cc Eagle, Houston. We have the angles. I'll
read them back. Over. For the command module,
11154, 20792, 00230. For the IM, 18995, 02852,
35863. Over.

ok 01 15 34 CDR That's correct for Eagle and command module.
ok 01 15 36 cc Roger.

Ok 01 15 kLo CDR Did you get the time? Was 97 14 20.

ok 01 15 L5 ce Roger. Copy, Eagle. Out.

0L 01 17 08 CC Cclumbia and Eagle: LOS for both spacecrafts

97 32, A0S 98 18. Houston, out.

END OF TAPE
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oh 01 21 35 cC Iaysle, liouston.  We have your gpyro torquing

angles i you're ready bto copy. Over.

Ob 01 21 Lt CDR Roger. We're ready to copy.

0Lk 01 21 59 cC Roger. FEagle. TFor X minus 00060, Y plus 00620,
7Z plus 01080. Over.

oh 01 22 3k CDR Understand. X minus 00060, Y plus 00620,
Z plus 01080.

0k 01 22 50 cC Roger, Eagle. Goocd readback. Out.

ok 01 24 18 CDR Houston, this is Fagle. Do you want us to go
shead and do a VERR 42 at this time?

oL 01 24 28 cC Stand by. That's affirmative, Eagle., We'd like
you to go ghead ard fine align. Over.

oW 01 24 37 CDR Okay.

04 01 24 L8 IMP Houston, Bagle, LMP. How do you read? Over.

Oh 01 24 Lo cc Roger. Five-by, Buzz. How me? OQver.

oL 01 24 54 1MP Loud and clear. I'm going to be going through an

ascent battery check. You want to check my
BIOMED's briefly? Over.

ok 01 25 01 CcC Roger. Go ahead.

oLk 01 25 17 cc Fagle, Houston. We got a good BIOMED on you,
Buzz. Over.

oh 01 25 26 IMP Okay. Let me know where it ought to be at this
point.

ch 01 25 29 CcC Roger. You can stay there at that point. When
we go LOS, we'd like you to go off on the BIOMED.
Over.

04 01 25 39 IMP Roger.

04 01 25 53 CDR Do you copy those angles, Houston - torguing
angles?

oL 01 25 57 CcC Roger. They're correct. You can torque. Over.
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0L 01 27 43 cc Apollo 11, Houston. We have about 4 minutes LOS.
That makes A0S 98 18. Over.
oL 01 27 54 CDR Eagle. Roger.
oh 01 27 38 oM Columbia. Roger.
ok 01 28 31 CMP Eagle, Columbia.
oL 01 28 39 CDR Columbia, Fagle. Go ahead.
Ok 01 28 L1 CMP Roger. The capture latch is in the probe or

engaged in the drogue. Would you like to set
them from your side?

oLk 01 28 51 CDR Roger. Stand by.

ok 01 28 57 IMP Houston, Eagle. ED battery A is 37.0 and
battery B is 36.9. Over.

o4 01 29 04 cC Roger; Copy both of those, Buzz. Out.

ok 01 29 20 cc Eagle, Houston. We looked at the E-memory.
It's GO, Over.

0k 01 29 26 MP Roger. BE-memory GO.

oh 01 29 W1 CDR Mike, the capture latches look good.

oLk 01 29 Lk CMP Thank you.

o4 01 2y 54 cC Eagle, Houston. We'd like you to go to the OMNI

antenna, and next A0S, we'd like you to be in
forward. Over.

o4 01 30 06 IMP Roger. Going to -~ Which OMNI do you want now,
aft?

oL 01 30 20 cC Lagle, Houston. We'd like aft now and forward
at AOS. Over.

oLk 01 30 o7 IMP Roger.

ol 01 31 05 CC Apollo 11, Houston. Thirty seconds to LOS.

Both spacecraft looking good going over the
hill., Out.
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DEGTN LUNAR RV 12

Apollo 11, Houston. We're standing by. Over.
Columbia, Houston. Do you read? Over.

Eagle, Houston. Do you read? Over.

Columbia, Houston. Over.

Eagle, Houston. No voicz, Will you verify

forward OMNI? Over.

Columbia, Houston. We have no volce with Eagle.
Would you please verify that Eagle is on forward
OMNI. Over.

Columbia, Houston. Over.

Eagle, Houston. Over.

Houston, Ragle. Go ahead.

Roger. Are you reading me, Buzz? Over,

Roger. I've got you now. I fed in those angles
for the S-band but I cculdn't get a lockon
because the antenns would be looking through the
IM in order to reach the Earth. Over.

Roger. We copied in the P22 attitude that you
will not be able to get a high-gain lockon. We
have a DAP data load, if you're ready to copy.
Over.

Roger. Ready to copy.

Okay. IM weight 33627, CSM weight 36651, pitch
trim O0L70, roll trim 00589. Over.

Roger. IM weight 33627, CSM weight 3(651, pitch
trim 00470, roll trin 00589. Over.

Roger, Buzz. That's a good readback. You're
about two-by with these OMNI's in this configura-
tion; we won't have very good COMM until we get
through with the P22. Over.

Roger. Understand.
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oLk 02 25 13 cC Eagle, Houston. Would you select S-~band voice
to VOICE. Over.

o4 02 25 57 CMP Houston, Columbia. Downvoice backup. Do you
read?

0k 02 25 59 ce Roger. We read you. Columbia, did you call?
Over.

ok 02 26 06 CMP Affirmative. Downvoice backup. How do you read
me?

ok 02 26 08 ce Roger. Better, Mike. We're reading you now

about four-by. No voice at a8ll with you earlier.
Let's stay in this configuration. Eagle, are
you in VOICE mode? Over.

oLk 02 26 22 IMP Roger. Eagle is in VOICE mode. How do you
read? Over.

oh 02 26 25 cC Roger. You're about three-by now, Buzz. We're
satisfied with this COMM configuration. Let's
stay with where we are. Over.

04 02 26 36 CMP Houston, Columbis is in OMNI Charlie downvoice
backup, and if you get a chance, would you look
up the coordinates of 130 for me, please? I
have been - conflicting information between my
cue card and my flight plan. I'd like to know
which coordinate values you want me to use.

04 02 26 51 e Roger. Stand by.
ok g2 27 o7 IMP Houston, Eagle. Completed gear extension okay.
ok 02 27 46 cc Columbia, Houston. We're satisfied with what

you already have loaded in P22 for these
coordinates. Over,

oL 02 27 56 CMP Thank you, Houston.

ok 02 29 00 CC Columbia, Houston. The coordinates yc:i have
loaded in P22 are - we have - are Site 130
prime. Do you concur? Over.

ok 02 29 17 CMP I have the cocrdinates loaded on the cue card
which are for crater 130.

Ok 02 30 03 cc Columbia, Houston. We made an error on those
coordinates. We'd like you to load for latitude
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in a NOUN 89 plus 01 243, longitude over 2
plus 11 84L, altitude minus 001 46 as shown in
the flight plan. Over.

04 02 31 30 CMP Okay, Uouston.

ok 02 33 06 cc Eagle, Houston. Could you give us an idea where
you are in the activation? Over.

ok 02 33 13 IMP Roger. We're just sitting arocund waiting for
something to do. We need a state vector, a
REFSMMAT, a reading on the AGS. And we need you
to watch our DAP load, give a voice check, and
throttle check, Over.

04 02 33 34 cC Roger. Eagle, we'll have the state vectors and
the REFSMMAT as soon as we get the high gain.
Over. It will be about another 10 minutes or
so before we get through the P22, and when we
maneuver to attitude and get the high gain,
we'll have the updates for you. Over.

o4 02 33 56 IMP Roger. We'll go shead with the DAP and throttle
«.» check if you don't have the gimble drive
check, okay?

ok 02 34 oL cC Roger. Understand you're going to the DAP throttle
check. That's affirmative.

ol 02 35 32 CMP Houston, Columbia. These Tl and T2 times are
still goecd, aren't they?

ok 02 35 37 cC Say again. Over.

ok 02 35 42 CMP I say the Tl and T2 times remain unchanged,
don't they?

04 02 35 51 cC That's affirmative. Over.

ok 02 35 55 CMP Thank you.

ok 02 37 58 IMP Houston, Eagle.

oL 02 38 01 cC Go ehead, Eagle. Over.

ch 02 38 05 IMP Roger. In the first of - on page 47, step 1,

we had the guidance control in PGNS ani mode

control PGNS AUTO anc, of course, the z2ircuit
breakers are not in o¢n the thrusters y=t. ©So
when we started through the DAP and proceeded
on NOUN 46 - and we're looking at NOUN 47 now,
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so we've got an RCS TTA light and we've got four
out of the eight other bright colored red flags.
I think that this is explained by the fact that
we arce in PGNS and AUTO and unable to fire the
thrusters.

o4 02 38 51 cc Roger. Stand by.

oL 02 39 13 CcC Fagle, Houston. You are correct. The lights
are there and the flags because we haven't
closed the breakers yet. Over.

04 02 39 23 IMP Roger.

0ok 02 4o 02 CDR And Houston, Bagle. Are you going to use the

high gain before you can lock at our GDA posi-
tion indicator?

o4 02 Lo 12 ce Stand by,

ok 02 40 35 cC Eagle, Houston. We can see all the throttle
data - -

ok 02 Lo 37T MS I can give high ...

Ok 02 ko Lo ce Go ahead., Over.

oL 02 40 43 CDR I could give you high bit rate on the OMNI if

that would help any.

Ok 02 40 U7 ce Negative. We have all the throttle data we
need. You can stay low blt rate. You can
proceed through the throttle test, but do not
do the gimbel trim. Over. BRepeat, do not do
the gimbal trim.

ok 02 41 01 (DR Roger. Understand.

oL 02 41 k1 (MP Boy, you just can't miss those check points,
Diamondbuck and Sidewinder.

oL 02 L2 23 CMP AUTO optics are pointed just a little bit north
of crater 130.

ol 02 L2 29 ce Roger. Copy, Columbia., Out,

0L 02 L2 33 CMP v

04 02 Lk 15 IMP Houston, Eagle. We are ready to pressurize the

RCS. Over.
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Stand by.

bryric, Houslon., You can go ashcad with your
RCS pressurization, but we would like to hold
off on RCS checkout until we get the high bit
rate. Over.

Roger.

And Fagle, Houston. Have you deployed the
landing gear yet? Over.

That's affirmative. The landing gear is out
and ...

Roger.

Houston, Columbia. I've completed my marks.
I've gone ACCEL COMMAND in all three axes to
prevent that thruster firing that last time.
Roger.

Houston, Columbia. ©Say again on the necessary
data on the downlink. Let me know and I'll
proceed.

Columbia, stand by on the NOUN 49. Over.
Standing by, Houston.

Columbia, Houston. We got your NOUN 493 you
can proceed. Over.

Roger.

Colum - correction, Eagle, Houston. We see the
MASTER ARM, you can go ahead and press. We see
the press now. Over.

Roger. Looks good.

Roger, Buzz. If you've got - would like, I've
got your AGS abort constants. Over.

Ready to copy.
Roger. TFor your AGS address 224, plus 6026T;

225, plus 58148, 226, plus TO312; 227,
minus 50031. Over.
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Ok 02 48 35 IMP Roger. 22k, plus 60267, 225, plus 581L8; 226,
plus T0312; 227, minus 50031. Over.

oLk 02 L8 52 ce Roger. Good readback. Out.

04k 02 49 19 CMP Eagle, Columbia. My P22 is completé. I'm con-
tinuing this maneuver to AGS CAL attitude.

0k 02 L9 25 cc Roger. Fine. We copy.

ok 02 hg 28 IMP Roger.

o4 02 49 30 cc kagle, Columbia. Your high-gain angles are -

Corrected - Eagle, Houston. Your high-gain
angles are 165 pitch, yaw 66. Over.

ol 02 L9 k7 IMP Roger. ...

oLk 02 50 16 LMP Stand by about another ...

oLk 02 5. 13 IMP Houston, Eagle. . think I've got you on the
high-gain antenna now. AGS are go.

S 51 36 cC Columbia, Houston. If you go to REACQ on the

high gain, we can acquire you now. Over.

nh 02 52 2L Cc Eagle, Houston. We got some loads for you if
you'll give us POO and DATA. Over.

i N5 3P IMP You've got POO and DATA.

0k 02 52 35 cc Roger. We've got both of you on the high gains
now. It sounds great now. Over,

ok N2 52 43 CMP Copy. Roger.

oh 02 52 kU6 cc Columbia, Houston. I have a SEP PAD if you're
ready to copy. Over,

24 02 52 54 CMP Stand by one,

Ok 02 53 14 CMP Ready to copy.

o4 02 53 19 ccC Roger, Mike. SEP PAD, RCS/G&N: NOUN +7 and

NOUN 48 are NA, NOUN 33, 100 395 000, 10UN 81
is NA, roll 000 007 000. Rest of PAD is NA.
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ok 02 53 58 CMP SEP, RCS/G&N at a TIG of 100 39 50: roll O,
pitch 007, yaw 0. Over.

o4 02 54 08 cC Roger. Good readback.

END OF TAPE
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Nousbon, Myrdes Arc you roeady for us Lo otorl,
the RCO chockoul now?

As soon as we finish the uplink. Stand by one,
Over,

Okay .

Houston, Columbia. Comment on 1'22. Worked Just
Tine. The crater I marked on ig o small craler
down inside crater 130 as deseribed by John Youn.

Roger. Wc copy.

Eagle, Houston. On our load - during our load,
we had to do a VERB 96 to stop integration. We're
going to start over egein on this load. Over.

Fagle. Roger.

And, Easgle, here., I have read out address in the
AGS L0k, L05 and LOE, and I hed believed that 405
end L06 would both be all zeros, and I would pro-
pose maybe that I reset them to zero., I realize
that LOL should be & negative number, and it is
minus 13495, Over.

Roger. Copy.
Engle, Houston., Over.
Go ahead.

Buzz, we've got - The only thing we're rissing
here 1s the drift check., After we finlsh our
load, we'd like you to do the drift echeck with
Columbia, Over,

GO,

Eagle, Houston, The 104, 405, 406 leoel. fine to
ug, Over,

Roger. I am golng to be setting them Wp to zero
for the undecking, The question 18 de you want me
te reset LOL, L05, 406 back to the numbers that
they are now, or can I leave them zerc:! I intend
to set LOL to & minus 13495, Over.
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oL 02 58 38 cC Stand by.
ol 02 59 33 cc Kagle, Hougston, We would like you Lo zero, as
called out in the timelince, all three addresses,

4oLk, L05, 406, Lefore undocking. After docking
you can load them back to the wvalues that you have
right now. OQOver.

0L 02 59 5k Mp Eagle. Roger.

ok 03 00 13 LMP And, Houston, Eagle here. Both RCS helium pres-—
sures are reading 2900. Over.

Ok 03 00 23 cC Copy. OCut.

0Ok 03 01 30 CC Eagle, Houston. Over.

Oh 03 01 35 LMP Go ahead.

Oh 03 01 36 CcC Roger, Buzz. There seems to be some confusion

here on 405 and 406. We'd like you to zero them
out prior to undocking, and after undocking you
can - we'd like them still zeroed. Over.

oh 03 01 52 IMP Roger. 1 agree with that. Thank you.
N 03 01 55 cC Yes.
eL 03 03 25 CC Eagle, Houston. We've got the load in the - We

have reselected POO; your integration is going
again for you; the computer is yours. Wwe'd like
to do the drift check now. Over.

oh 73 03 37 CDR Roger. In work.
ol 05 03 39 CDR Columbia, let's flick it in 0620 when ycu are ready.
G5 03 hWd CMP Standing by until your Mark, Neil.
0 03 57 CDR Okay. 3, 2, 1.
gloos ok CDR MARK.

cud Db ooy CMP 358.1.6h, 020.73, 359.5h4. Over.

03 oh 20 CDR Copy. 358.6L4 020.73 and 359.5k,

UL L3 0W 27 CMP That's correct.
oL 03 ob 28 cc Eagle, Houston. We've copied the angles and will

read back if you are ready. Over.
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0L 03 0L 48 ce Roger, Neil.

0L 03 04 Lo cC For the CM - for Columbia: 35864, 02073, 3595k,

0bh 03 Ob 58 cC For Eagle: 30374, 20078, 00053. Over.

94 03 05 09 CDR That's correct, and GET was 99 hours and 4 minutes
even.

ob 03 05 13 ccC Roger. Copy. Out.

oL 03 06 08 cc Eagle, Houston. Have you initialized the AGS yet?
Over,

ok 03 06 17 LMF Negative. I haven't had a state vector yet.

o4 03 06 21 oo Roger, Buzz. Have you done the 377 yet?

ok 03 06 27 IMP Roger. ©Standing by for your k-factor.

Ol 05 06 30 cC Roger. Stand by.

oh 02 06 37 CcC Columbia, Houston. We have got a load for you.
Could we have POO and ACCEPT? Over.

Ok 03 06 Ly CMP You got it.

0L 03 06 U7 cc Roger. Thank you, Mike. And break. Eagle, we've
got a K-factor for you. Over.

ol =+ 07 00 IMP Roger. Ready tc copy.

oL o 07 0P cC Roger, Buzz. K-factor coming at you: 90 00 00 15.
Over,

0 07 07 18 i Roger. 90 00 00 15,

oo oo cC Roger. That's good. That's a good ENTEG there.

05 09 L0 cC lagle, Houston., We recommend the AGS initial -

Well, we see it comirg up now on the AIS initiali-
zation. Over.

G503 09 22 MP Roger.

o3 09 28 CcC Fagle, Houston. After the AGS initialization,
we'll be ready for the RCS checkout.

ol 03 09 36 LMP Roger.
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Nl 03 09 h2 cC Columbia, Houston. We got the load in. You can go
back to BLOCK.

0L 03 09 L8 CMP Thank you.

ol 03 11 29 ol Columbia, Houston. Did you get a - copy any IM
data, low bit rate, behind the Moon? Over,

04 03 11 39 CMP That's affirmative.

Oh 03 11 L2 ce Roger. Stand by.

oL 03 11 48 CMP Or at least I've configured for it. 1I'm not sure

Eagle sent it or not.

ob 03 11 51 IMP No, we did not send V-data. Eagle. Cver.

Ob 03 11 55 cC Roger. Copy.

ch 03 13 58 cC Fagle, Houston. The alignment and the initialization
locked good to us. Over.

oh 03 1k 11 LMP Roger. Thank you.

o4 03 15 27 cC Apolio 11, Houston. LOS is 99 30; next A0S 100 16.
Over.

Ok 03 15 43 IMP 100 16. Roger.

0Lk 03 16 31 CMP Eagle, Columbia. Let me know when you come to your
RCS hot-fire checks so I can disable my roll.

ol 03 16 37 CDR Wilco.

oh G, 16 3% IMP Roger. We're right there now. And we'c like you -

OM in MID deadband ATT hold. Over.

O 0,16 4l CMl That's where I am.

Gl s 16 W IMP And, Houston, you have high bit rate with us now,
I believe? VWe're ready to proceod with the RCS
checks.

oL 03 16 54 cC Roger, Eagle. We're standing by. We'-e ready.
Over.

o093 18 57 IMp Columbia, we'd like wide deadband ATT hold. Over.

an3 10 02 CMP Ckay. Going wide deadband ATT hold.

03 19 12 CMP You got it.



(GOSS NET 1) Tape Oh/5

Page 294

oL 03 19 17 CMP Are you golng to do your hot-fire now?

0bh 03 19 20 TMP Roger.

0h 03 19 21 CHP Okay. I'm disabling my roll.

0k 03 19 31 CMP Roll is disabled.

Oh 03 19 3k MP Roger.

ol 03 21 07 CMP Roger. Would you believe you've got thrusters on
board that vehicle.

Oh 03 P2 oL CM1” Give me a call just as soon as your hot-Tirec Is
complete, pleasc.

Oh 03 22 0y CDR Wilco.,

0h 03 24 13 IMP Houston, Hagle. The RCS hot-fire is complete.
How did you observe it? QOver.

Ol 03 24 18 cc Stand by. Eagle, Houston. The RCS hot-fire looks
super to us. We're all GO.

Oh 03 24 32 LMP Roger. Mike, would you confirm that thrusters

B3 and Ck are off? Over. And your radar trans-
ponder off.

0L 03 2L k2 CMP Ch is off; B3 is off. Transponder is to HEATHER
which is the same as being off, and I've got my
roll jets back on now.

ah 03 oh 50 CDR And you're maneuvering. Right?
Ol 03 24 53 CMP Will be shortly, Neil.
oL 2 25 ou cc Apollo 11, Houston. We'rs GO for undozking. Over,
oh oy 20 08 IMP Roger. Understand.
G4 03 .6 29 CMP Starting a trim maneivver to AGS CAL atbitude.
i3 28 0% cMP Houston, Columbia.
Jho93 28 07 ccC Go ahead, Columbia. Over.
03 28 12 CMP Roger. There will be no television of the undock-

ing. I have all availghble windows either full of
heads or cameras, and I'm busy with otaer things.

ob 03 28 19 ceC We concur. Over.
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Okay .

And, Eagle, Houston. We'd like you tc select
aft OMNI now. It will be good for both LOS and
ACS. OQver.

Roger. Going to aft OMNT.

Apollo 11, Houston. One minute to LOE.

Columbia. Roger.

.. Columbia. ©Systems looking good.
BEGIN LUNAR REV 13

Hello, Eagle. Houston. We're standirg by. Over.
Eagle, Houston. We see you on the steerable., Over.

Roger. Eagle is undocked.

Roger. How does 1t look, Neil?

The Eagle has wings.

r-—fﬁ.\_____\\ ’

Roger.

Looking good.

Roger, Neil. We got a - If you will give us POO

and DATA, we've got the loads for you.

Jkay. You've got it. POO and DATA.

Roger. Let us know when you are ready TO copy.

We have a DOI PAD, ard a PPDI PAD. Over.

You check our tracking light, Mike?

Back off? Okay. I'm ready to start my yaw maneuver
if it suits you, Mike.

Does it look like you are golng to be able to do
this without burning thrusters, Mike?
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Go shead, Houston. Eagle is ready to copy.

Roger, kagle. Coming at you with a DOI PAD:

101 36 14.07. NOUN 81, minus 00758, plus all
balls, plus 00098 plus - correction, 00572,
perigee plus 00085 00764 030 000 293. NOUN 86,
minus 00759, plus all balls, plus 0009). Rest
of the PAD is NA. Stand by on your readback,

If you are ready to copy the PDI data, I have it
for ycu. Over.

Go ahead.

Understand you are ready to copy the PJXI data,
Lagle., OQOver

That's affirmative. Go ahead with the PDI.

Roger. ©PDI PAD: TIG 102 33 04.36 09 350, minus
00021, 182 287 000, plus 56919. PDI ajort, less
than 10 minutes, 105 12 30.00. PDI aboart,

greater than 10 minutes, 103 40 00.00 LO7 11 30.00.
No PDI plus 12: 102 L4l 27.00. NOUN 81 plus 01223,
minus all balls, plus 01889 01520 plus 00110 02250,
burn time 046 000 19C, plus 01187, plus all balls,
plus 01911. NOUN 11 103 31 07.00. NOJN 37

105 12 30.00. Ready for your readbacks. Over.

Fagle, Houston. We are through with the computer.
You can go back to BLOCK. Over,

Roger. Beck to BLOCK; and REALIGN: 101 36 1k4.07
minus 00758, plus all zeros, plus 00093 00572,
plus 00085 00764 030 000 293, minus 000759, plus
all zeros, plus 00090. NA., Over.

That was & good readback, Buzz. Go ahesd. Over,

Okay. PDI PAD: 102 33 0k4.36, 09 50, uinus 00021
182 287 000, plus 56919. PDI less than 10:

105 12 30.00. PDI greater than 10: 103 L0 00.00

107 11 30.00. No PDI plus 12 asbort: 02 LL 27.00,
plus 01223, minus all zeros, plus 01880 01520,

plus 00110 02250 OL6 000 190, plus 01187, plus 00000,
plus 019011 103 31 07.00 105 12 30.00. Over.

Roger. Good readback, Buzz. OQut.
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Neil, I'm maneuvering in roll.
Roger. 1 see you.

Houston, Eagle. Are you copying the very large
numbers for range and range rate in VERE 837
And did you just give us a state vector that
changed one of the two vehicles? Over.

Roger, Eagle. We gave you a 1M state vector.
We have not changed the CSM state vector, how-
ever. Over.

Okay. That explains it. Over.

Columbia, Houston. On my Mark 9 30 to ignition.
MARK.
9 30.

Eagle, Houston. Would you have Columbia go to
the high gain, yaw G, pitch minus 20. Over.

You want him to go to high gain yaw 0% Say
again the numbers.

Roger, Neil. Yaw 0, pitch minus 20, high-gain
angles. Qver.

Okay. Yaw O, pitch minus 20 on the high gain.
That's affirmative. We've lost all data with
him.

To Columbia?

He says he'll do that as soon as he gets around
there.

Roger.

Okay.
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Columbia, Houston. How do you read?

I read you loud and clear, Houston. How me?

Roger, Mike. On my Mark T minutes to

ignition.

Five-by.

MARK.
Seven minutes.

I agree. ZHverything's looking real good.

Apollo 11, Houston. You are locking good for

separation. You are GO for separation,
Columbia. Over.

Columbia understands.

We're really stebilized, Neil. I haven't
burned a thruster in 5 minutes.

1'11 make & small trim maneuver.

Mike, what's going to be your pitch angle at

SEP?

007 degrees.

Okay.

Is that close enough for you or do you want it

to a couple of decimal places?

No. That's good.

I think you've got a fine looking flying
machine there, Eagle, despite the fact you're
upside-down.

Somebody's upside-down.
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unti® TG, You guys

Ukuy , Fagle.  Une minube

take care.

See you later.

Houston, Columbia. My DSKY is reading L.9, in

X, 5.0 ..., make it and EMS 105.4. Over.
Roger. Copy. Columbia, it looks good to us.
Over.

Thanks.

Columbia, Houston. We'd like you to terminate

average G. Over.

Roger. In POO.

You're going right down U.S. 1, Mike.
Eagle, Columbia. At your convenience, I would

like to switch over to VHF ranging modes.

Roger. Let's go to VHF ranging now.

Okay.

MARK.

Eagle, Columbia. I am reading you loud and
scratchy. Neil is not coming through too well
on his VOX. Could you be quiet for 15 seconds
while I get this locked on.

Okay.

I've got a solid locl on.
miles.

I have you at 0.27

Bagle, Houston. We've got a state vector for you.
We'd like POO and DATA. Over.

You have it.
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Thank you, sir.

We have a CSM rescue PAD if
Over.

Columbia, Houston.
you are ready to copy.

Ready to copy.

Roger, Mike. Phasing TIG 103 40 0000, TP for
PDI less that 10, 105 12 3000, TPI for PD1
greater than 10, 107 11 3000. Over.

Roger. TIG's follow: phasing 103 L0, PDI less
than 10, 105 12 30 more than 10, 107 11 30.
Qver.

Good readback. Out.

When you are ready Lo copy,
Over.

Eagle, Houston.
I have a lunar surface data PAD for you.

Roger. Stand by.

We've got the load in, Eagle.
updata link OFF. Over.

You can go back

Roger.

At your convenience we'd
We have a couple of
Qver.

Columbia, Houston.
like POO and ACCEPT.
state vectors for you.

Okay. Going to POO and ACCEPT, and I Just got
some unexplained roll thruster activity. I
might have bumped the hand controller.

Roger. We will lock at it. Out

And Eagle is ready to copy lunar surface data
PAD. .

Roger, Buzz. Starting with the T2, 72 TIG:

102 5L 2900 103 51 5600 106 37 3500 209 10 0000.
In the remarks: T2 occurs at PDI plus 2126.

T3 time — correction T3, T3 TIG: 10k 39 L100
001 58 1500 001 58 5Lo0. NOUN 11: 105 36 2300
107 11 3000. Ready for your readback. Over,

Roger. T2: 102 5L 2900 103 51 5600 106 37 3500
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109 10 0000, T2 is PDI plus 2126. T3: 10k 39 4100
001 58 1500 001 58 5hk00 105 36 2300 107 11 3000.
Over.

Roger. Good readback, Eagle. Out.

Would you put your tracking light on, please?
It's on, Mike.
Thank you.

Columbia, Houston. We've got the load in. You

can go back to BLOCK. Over.

Is that for Columbiaf?

That's affirmative, Columbia.

Okay. Thank you, Houston.

Mike, you want to give us a Mark when you're
right at 7 miles - I mean seven-tenths of a
mile?

Will do.

Okay. We just got seven-tenths on the radar.
MARK.

Yes. I'm oscillating between 0.69 and seven-
tenths.

Very good. We've got 4200 on the ... meter.

I'm steady on TO now. Yes.
scratchy, but I read you.

I read you sort of

Houston, Apollo - or Houston, Columbia. Over.
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Over.

Roger. Go, Columbia.

Roger. T still need a DOI P76 PAD, and a PDI-1
plus 12 P76 PAD sometime at your convenience.
Roger. ©Stand by.

Columbia, Houston. DOI P76 PAD, if you're ready

to copy. Over.

Ready 1o copy.

Roger, Mike. NOUN 80 - correction, NOUN 84:
minus 00758, plus all zeros, plus 00098;

NOUN 33: 101 36 1Lk00, and stand by for the
PDI plus 12.
Roger.

Columbia, Houston, with the PDI plus 12 NOUN 84,
if you're ready to copy.

Ready to copy.

Roger. NOUN 84: plus 01223, minus all zeros,
plus 01889; NOUN 33: 102 Ly 2700, PDI plus 12
burn time is OU6, burn time for DOI is 030.
Ready for your readback. Over.

Roger. DOI P76: 8L is minus 00758, all balls,
plus 00098, at 101 36 1400; plus 01223, minus
211 balls, plus 01889, 102 Ik 2700; burn time
WG und 30 scconds.

Roger. One error, Columbia, on the TIG for DOI;
seconds was 1407. Over.

Roger. 1u4OT.

Roger.

Columbia, Houston. We'd like you to turn off
your rotational direct - rotational control
power direct number 2 off. Over.

It's off. Thank you.
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On those P76's, a friendly
add half the burn

Columbia, Houston.
reminder from your FIDO:
time to the TIG. Over.

Roger.
Columbia, Houston. We've lost data with Eagle.
Will you please have him select aft OMNI? Over.

Kagle, this is Columbia. Houston would like

you to select aft OMNI.

Roger. I got it now. MHouston, you reading

Fagle now on aft OMNI?Y
That's affirmative, Eagle. Reading you five-by.
Roger.

We'll have LOS at 101 28.
Over.

Columbia, Houston.
AQS for you 102 15.

Thank you.

Eagle, Houston. It appeared to us when you
were doing the P52, maneuvering the S-band,
the high gain went into the stop. Verify that
both S-band breakers are in. Over.

Roger, 1 think I'd gone up to 90.0 before it
went there. The one on this side is in and
T'1]1 check the other later,

Ckay. Thank you, Buzz.

Fagle, Houston. You are GO for DOI. Over.

Roger. GO for DOI. Do you have LOS and AOS
times? .

Roger. For you LOS at 101 28. A0S 102 16.
Over.

Roger. Copy.
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And, Buzz, 5-band steerable update for you on
the angles at A0S: 219 and yaw 30. Over.
Roger. That's in the flight plan. Thank you.

Houston, Columbia. How are all the systems

looking?
Say again. Over.

Just wanted to get a systems check from you
sometime prior to LOS.

Roger.

Houston, Eagle. You can - Torquing angles
NOUN 93 on four z:2ros and a 3 are minus 00292,
plus 00289, minus 0009k,
Stand bhy. You
Cver.

Roger. Copy. Roger, Eagle.

can torque it.

Roger. Copy.

Columbia, Houston.
good going over the hill.
minutes to LOS.

Your systems are loocking
Approximately T

Thank you.

Fagle, Houston. Place the BIOMED to Commander.

Over.

Roger. You got him.

Thank you, sir.

Eagle, Houston. We've lost the high bit rate.
Would you please select low bit rate? Over.

You got it.
And, Eagle, on my Mark we'll have 12 m nutes
to ignition. Over.

Roger.
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oh on ohoob oe g ey Howsbon,  ditand by For my Mark.
oh 0% 2hods (L MARK .
0k 05 24 1h cc Twelve minutes to ignition.
ol 05 24 18 IMP We copy. :
(EAGLE)
oh 05 25 27 cc Columbia/Eagle, Houston. Three minutes to LOS.
Both looking good going over the hill.
ol 05 25 3k CMP Columbia., Roger.
(COLUMBIA)
ok 05 25 38 IMP Eagle. Roger.
(EAGLE)

END OF TAFE
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BEGIN LUNAR REV 1k

Columbia, Houston: We're standing by. vver.

Coluwbia, Houston. Qver.

Houston, Columbia.
How me?

Reading you loud and clear.

Roger. Five-by, Mike. How did it go? Over.

Listen, babe.
Beautiful.

Everything's going Jjust swimmingly .

Great. We're standing by for Eagle.

Oksy. He's coming along.

We copy. Out.

And, Columbia, Houston. We expect to lose your
high gain sometime during the powered descent.
Over.
Columbia.

Roger. You don't much care do you?

No, sir.

Houston, Eagle, How do you read?

Five-by, Eagle. We're standing by for your burn

report. Qver.

Roger. The burn was on time. The residuals be-
fore nulling: minus 0.1, mipus 0.4, minus 0.1,
X and Z nulled to zero ... nalling ...

Columbia, Houston. We've lost all data with Eagle.
Please have him reacquire on the high gain. Over.

Eagle, this is Columbia. Houston would iike you
to reacquire on the high csin., They've lost your

data. Over.

Eagle, did you copy Columbi 2?

Bagle, Houston. Did you call?
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ob 06 19 0% L3 Eagle, Houston - Houston, Hegin. How do you read
{7 eLE) now?
ol 06 19 08 cc Roger. TFive-by, Neil. We copied up to the AGS

residuals. Would you please repeat the AGS re-
siduals in the trim - correction - the Sun check?
Qver.

ok 06 19 19 LMP Roger. AGS residuals: minus 0.1, minus 0.2,
(EAGLE) minus O.7. And we used the PGNS NOUN 36 for
DELTA—VZ which was 9.5, versus yours which was 9.1,

and I believe that maey explain the difference.
Apogee 5T7.2, perilune 9.1, Sun check to three
marks, NOUN 20, minus NOUN 22, plus 0.19, plus
0.16, plus 0.11. Over.

ol 06 19 S5k cc Roger. Copy. Looks great.

vk 06 22 37 cC Columbia, Houston. We've lost Eagle again. Have
him try the high gain. Over.

ol 06 22 L6 CMP Eagle, this is Columbia. Houston lost you again.

(COLUMBIA) They're requesting another try at the nigh gain.

ok 06 23 57 cc Eagle, Houston. We have you nov. Do you read?
Over.

oLh 06 24 02 IMP Loud and clear.

(EAGLE)
ok 06 24 ob cec Roger. We see your VERB L.
ok 06 2k 12 IMP Yes. I don't know what the problem was there. It

(EAGLE) just started oscillating around in yaw. According
to the needle, we're picking up a little oscilla~
tion right now, as a matter of fact.

o4 06 2h 23 cc Roger. We'll work on it.

oL 06 24 38 CDR Horizon checklist right on time.
(EAGLE)

nh of 2h Ll cC Roger.

oL 06 24 kU5 IMP Did you copy the star - I mean the Sun check,
(EAGIE) Charlie?

ol 06 24 48 cc That's affirmative. We did, Tuzz. Out.

ol 06 25 35 o Bagle, Houston. The AGS initialization looked

good to us. Over.

oh e 2% L3 P Roger.
{ BAGLE)
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Our radar checks indicats 4 00-foot perilune.
Our visual altitude check: stradying out at

about 53 000.

Roger. Copy.

And, Houston, we got a 500 alarm early in the
program. Went to DESCENT 1, proceeded on it,
and we're back at AUTO again. OQver.

Roger. We saw that, Buzz. Thank you much. Qut.

All right. I say again - Okay. That wasn't an
alarm; that was a code. Okay.

Roger. We saw that.

Eagle, Houston. We recommend you yaw 10 right. It
will help us on the high-gain signal strength. Qver.

Eagle, Houston. If you read, you're GO for powered
descent. Over.

Eagle, this is Columbia. They Jjust gave you a GO
for powered descent.

Columbia, Houston. We've lost them on the high
gain again. Would you please - We recommend they
yaw right 10 degrees and reacguire.

Eagle, this is Columbia. You're GO for DI and
they recommend you y&aw right 10 degrees and try
the high geain again.

FEagle, you read Columbia?

Roger. We read you.

Okay.

Eagle, Houston. We read you now. You're GO for
PDI. Over.

Roger. Understand. ABLD certrol cirenit rreakers.
DECA GIMBAL AC - closed?

What?
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ol 06 29 . IMP DECA GIMBAL AC - closed? Clrcuit breaker? COMMAND
(EAGLE) OVERRIDE - off? GIMBAL~ENARLE? RATE SCALE - 25.
oL 06 29 23 cC Eagle, Houston. Your alignment is GO on the AGS.
On my Mark, 3 30 until ignition.
ol 06 29 29 LMP Roger.
(EAGLE)
ol 06 29 33 cC Mark.
04 06 29 3k cc 3 30 until ignition.
ob & - 38 LMP Roger. Copy. Thrust translation - four jets -

(EAGLE) Balance couple - ON. TTCA throttle - MINIMUM.
Throttle - AUTO CDR. Prop button - RESET. Prop
button. Okay. ABORT/ABORT STAGE - RESET. ATT
CONTROL - three of them to MODE CONTROL. Okay,
MODE CONTROL is set. AGS is reading 400 plus 1.
Standing by for ...

ok 06 30 L5 LMP Hit VERB T7?
(EAGLE)

0oL 06 31 Ok ILMP Okay. Sequence camera coming on.
(EAGLE)

ob 06 31 32 cc Easgle, Houston. If you'd like to try high gain,

pitch 212, yaw 37. Over.

ol 06 31 L5 IMP Roger. I think I've got you on high gain now.
(EAGLE)

ok 06 31 L9 cc Roger.

o4 06 32 03 LMP Say again the asngles, though.
(EAGLE)

ol 06 32 05 cc Roger.

0L 06 32 06 IMP I'11 set them in to use them before we yaw around.
(RAGLE)

0L 06 32 08 cC Roger. Pitch 212, yaw plus 327.

ok 06 32 2k LMP OMNI's in.
(EAGLE )

04 06 33 09 M ... 10 ... 10 percent

(EAGLLE)
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Ol 06 33 b o Columbia, Houston. We've liwo them. Tell them
to go aft OMNI. Qver.
ol 06 33 51 CMP They've lost you. Use the OMiI's again.
(COLUMBIA)
ok 06 34 01 ILMP cee
(EAGLE)
ol 06 34 05 CMP Say again, Neil?
(COLUMBIA)
ok 06 3L 0T IMP 1'1] leave it in SLEW. Relay to us. See if they
(EAGLE) have got me now. I've got good signal strength
in SLEW.
ok 06 3b 13 CMP Okay. You should have him now, Houston.
{ COLUMBIA)
oL 06 3k 16 cC Esgle, we've got you now. It's looking good. Over.
ok 06 34 23 cC Eagle - -
ol 06 3k 2L 1MP _ . descent looks good.
(EAGLE)
ol 06 34 25 cc Esgle, Houston. Everything is lookinz? good here.
Over.
oL 06 34 29 LMP Roger, Copy.
(EAGLE)
o4 06 34 3k CC Esgle, Houston. After yaw around, angles: S-band
pitch, minus 9, yaw plus 18.
ob 06 34 46 IMP Copy .
(EAGLE)
o4 06 3h 59 IMP AGS and PNGS agree very closely.
(EAGLE)
ok 06 35 01 cC Roger.
b vb 35 1k 1MP Beta ARM. Altitudes are a little high.
(EAGLE)
ok 06 35 b5 LMP Houston. I'm getting a 11t flucbualivin in the

(EANTE) AC voltage now.
ok 06 35 51 Ci Roger.

oLk 06 35 52 THF Could be our meter, maybe, hil¥
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Stand by. Lookiag goo ' bt You're still
looking good at 3, coming up minutes.

... real good. ... about on.

our position checks downrange show us tc be a
little long.

Roger. Copy-.

AGS has gone about 2 feet per second greater ...

... ought to be ... Etand by.

Altitude ...

... it's going to stop.

Eagle, Houston. You are GO to continue - -

.. closed ... GO ... at L minutes.

Roger. You are GO - You are GO to contiaue
powered descent. You are G0 to continue powered
descent.,

Roger.

And, Eagle, Houston. We've got data dropout,
You're still locking good.

... PGNS. We got good lock-ci:. Altitude lights
OUT. DELTA-H is minus 2 300,

Roger. We copy.

Got the Earth right out our f st window.

Houston, you're lookir: at on’ DBELTA-LY

That's affirmative.

PROGRAM ALARM.
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It's looking good to us.

o
.

It's a 1202.

1202.

Give us a reading on the 1202 PROGRAM ALARM.

Roger. We got - We're GO on that alarm.

Roger. P30.

6 plus 25, throttle down - -

Looks like about 820 -

- - 6 plus 25, throttle down.

Roger. Copy. 6 plus 25.

Same alarm, and it appears to come up when we
have a 1668 up.

Roger. Copy.
Eagle, Houston. We'll monitor your DELWA-H.

... worked out beautifully.

DELTA-H -~ -

... looks good now.

Roger. DELTA-H is locking gocd to us.

Ah! Throttle down - -

Throttle down on time!

Roger. We copy throittle o - =
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- — ... throttles down. Betier than the simulator.

Roger.

AGS and PGNS look real close,

At T minutes, you're loocking great to u .,
Eagle.

Okay. I'm still on SLEW so we may tend to lose
as we gradually pitch over. Let me try AUTO
again now and see what happens.

Roger.

Okay. Loocks like it's holding.

Roger. We got good data.

Eagle, Houston. It's descent 2 fuel to MONITOR.
Over.

Going to 2.
Give us an estimated switchover time please,
Houston.

Roger. ©Stand by. You're looking great at
8 minutes.

At TOOO -

Eagle, you've got 30 seconds to P6h.

... Roger.

8]

Eagle, Houston. Coming up ©
great.

3 you're deokiug

Pok.

We copy.

Fagle ou're looking grest. Coming up ) minutes.
3 g up
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gh o W oy i Menual attitude control iz guod.
CLAGLE)
obh 06 k2 08 cc Roger. Copy.
ok 06 42 10 cc Eagle, Houston. You're GO for landing. Over.
ok 06 W2 1T IMP Roger. Understand. GO for landing. 3000 feet.
(EAGLE) PROGRAM ALARM.
oL 06 42 19 ce Copy .
obh of 7 ur MP 1201
(EAGLE)
oh 06 42 2L CDR 1201.
(EAGLE)
obh 06 L2 25 CcC Roger. 1201 alarm. We're GO. Same type. We're
GO.
ok 06 42 31 LMP 2000 feet. 2000 feet. Into the AGS, W7 degrees.
(EAGLE)
0L 06 L2 35 cC Roger.
ok 06 L2 36 LMP 47 degrees.
(EAGLE)
o4 06 L2 b1 o Eagle, looking great. You're GO.
ol 06 L2 58 cc Roger. 1202. We copy it.
ol 06 43 01 1MP 35 degrees. 35 degrees. T50. Coming down to
(EAGLE) 23.
7  ob 06 43.07 IMP 700 feet, 21 down, 33 degrees.
e g (EAGIE)
Wt v
oL 06 L3 11 LMP 600 feet, down at 19.
» (EAGLE)
ok 06 L3 15 IMP 540 feet, down at — 30. Down at 15.
(EAGLE)
. ob 06 43 26 IMP At 400 feet, down at 9.
] _ (EAGLE)
i, . 0b 06 43 29 It ... forward.

{EATGLE)
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350 feet, down at b.

30, ... one-half down.

We're pegged on horizontal velocity.

300 feet, down 3 1/2, 47 forward.

. up.

On 1 & minute, 1 1/2 down.

TO.

Watch your shadow out there.

50, down at 2 1/2, 19 forward.

Altitude-velocity light.

3 1/2 down, 220 feet, 13 forward.

11 forward. Coming down nicely.

200 feet, 4 1/2 down.

5 1/2 down.

160, 6 — 6 1/2 down.

5 1/2 down, 9 forward. That's good.

120 feet.
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100 feet, 3 1/2 down, 5 foxwnrd. Five percent.

Okay. 75 feet. There's looking good. Down a
half, 6 forward.

60 seconds.

Lights on.

Down 2 1/2. Forward. Forward. Good.

4o feet, down 2 1/2. Kicking up some dust.
30 feet, 2 1/2 down. Faint shadow.

L forward. U forward. Drifting to the right
a little. Okay. Down & half.

30 seconds.

Forward drift?

Yes.

Oksy -

CONTACT LIGHT.

Okay. ENGINE STOP.
ACA - out of DETENT.

Qut of DETENT.

MODE CONTROL - both AUTC. GECCENT ENGINE COMMAND
OVERRIDE - OFF. ENGINE ARM - OFF.
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ok 06 Wy Ui LMP 413 is in.

{EAGLE)
ob 06 45 57 cC We copy you down, Eagle.
oh 06 45 59 CDR Houston, Tranquility Base here.

(TRANQ)
ol 06 L6 Oh CDR THE EAGLE HAS LANDED.

(TRANQ)
04 06 Lf A6 cc Roger, Tranquility. We copy you on the ground.

You got a bunch of guys about to turn blue.
We're breathing again. Thanks a lot.

ok 06 L6 16 CDR Thank you.
(TRANQ)

oh 06 46 18 cc You're loocking good here.

oL 06 L6 23 CDR Okay. We're going to be busy for a minute.
(TRANQ)

ok 06 46 25 LMP MASTER ARM, ON. Take care of the ... I'll get
(TRANQ) this ...

ol 06 46 38 LMP Very smooth touchdown.
(TRANQ)

oh 06 46 52 LMP ces
(TRANQ)

ok 06 k7 03 LMP Okay. It looks like we're venting the oxidizer
(TRANQ) now .

o4 06 47 06 cC Roger, Eagle. And you are STAY for - -

o4 06 LT 08 LMP ..
{TRANQ)

ob cH b7 09 CC - - T1. Over. Eagle, you are STAY for Ti.

ok 06 LT 12 CDR Roger. Understand, STAY for Ti.

- (TRANQ)

o4 06 L7 15 cC Roger. And we see you vent’nz the OX.

o4 06 4T 20 LMP Roger.
. (TRANQ)
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... Circuit breaker.

... copy NOUN 60, NOUN k3. Over.

Roger. We have it.

Houston, how do you read Columbia on the high
gain?

Roger - ~

- - We read you five-by, Columbia.
landed, Tranquility Base.
ity. Over.

He has
Fagle is at Tranguil-

Yes. I heard the whole thing.

... good show.

Fantastic.

Engine STOP-RESET.

Houston, Columbia went UPTELEMETRY COMMAND,
RESET, to reacquire on the high gain.

Copy. Out.

Eagle, Houston.
want 1025k,

You loaded R2 wrong. We
Roger.

And do you want V horizontal 5515.27

That's affirmative.

Like - AGS to PGNS align. . «or.

Bay again?
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Oh 6 L) LM Like an AGSD Lo DGND adiga. fiver,
VIHANG)
ok 06 51 11 CcC Roger. We're standing by for it.
ok 06 51 L1 LMP ... quantity ...
(TRANQ)
oL 06 51 ks cc Eagle, Houston. You are STAY for T2. Cver.
ol 06 51 50 cc Correction, you're - -
ob nh = 2 CDR Roger. STAY for T2. We thank you.
(TRANQ}
oL 06 51 54 o Roger, sir.
o4 06 53 37 cc Tranquility Base, Houston. We recommend you
exit P12. Over.
04 06 55 16 CDR Hey, Houston, that may have seemed like a very

(TRANQ) long final phase. The AUTO targeting was
taking us right into a football-field size -
football-field sized crater, with a large num-
ber of big boulders and rocks for about ...

— ' one or two craler diameters arcund it, and it
required a ... in P66 and flying manually over
the rock field to find a reasonably good area.

J

oh 06 55 L9 CcC Roger. We copy. It was beautiful from here,
Tranquility. Over.

ol 06 56 02 LMP We'll get to the details of what's arocuuad here,
(TRANQ) but it loocks like a collection of just about

every variety of shape, angularity, granularity,
about every variety of rock you could find.
The colors - Well, it varies pretty mich depend-
ing on how you're looking relative te the zero-
phase point. There doesn't appear to be oo
much of a general color at all. However, it
looks as though some of the rocks and voulders,
of which there are gquite a few in the ne=ar area,
it looks as though they're gring to have sonme

interesting colors to them. ver.
ok 06 56 U7 CC Roger. Copy. Sounds gond *: us, Tranquility.
We'll let you press on thireogo the symdatoed
countdown, and we'll talk Lo wiu later., Uver.
ob 06 57 00 CDF Roger.
VEHANG )
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Okay. This one-sixti ¢ oo, 7. like the air-
plane.
Roger. Tranquility. Be advised there's lots of
smiling faces in this room and all over the
world. Over.
Well, there are two of them up here.
Roger. That was a beautiful job, you ¢ ays.
And don't forget one in the command nodule.
Roger.
Tranquility, Houston. We have you pitched up
about L-1/2 degrees. Over.
That's confirmed by our local observation.
Roger.
And thanks for putting me on relay, llouston.
I was missing all the action.
Roger. We'll enable MSFN relay.
I just got it, I think.
Roger, Columbia. This is Houston. OSay some-
thing. They ought to be able to hear you. Over.

Roger, Tranguility Base.

from up here. You guys did a fantastic Jjab.

Thank you.
for us up there now.

Will do.
Columbia, Houston. LOS i
Over.

Thank you.

It sure sounded great

Just keep that orbiting base ready
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Tranquility Base, Housvon. Ail your consumables
are solid. You're looking ncod in every respect.
We copy the DPS are venting. Everything is
copasetic., Over.

Thank you, Houston.

Houston, the guys that said that we wouldn't

be able to tell precisely where we are are the
winners today. We were a little busy worrying
about program alarms and things like that in
the part of the descent where we would normally
be picking out cur landing spot; and aside from
a good look at several of the craters we came
over in the final descent, I haven't been able
to pick out the things on the horizon as a
reference as yet.

Roger, Tranquility. No sweat. We'll figure
out - We'll figure it out. Over.

You might be interested to know that I don't
think we notice any difficulty at all in
adapting to one-sixth g. It seems immediately
natural to mcve in this environment.

Roger, Tranquility. We copy. Over.

The area out the left-hand window is a rela-
tively level plain cratered with a fairly large
number of craters of the 5- to 50-foot variety,
and some ridges - small, 20, 30 feet high, I
would guess, and literally thousands of little

1- and 2-foot craters around the area. We see
some angular blocks out several hundred feet in
front of us that are probably 2 feet in sirze and
have angular «dges. There is a hill in view, just
about on the ground track ahead of us. I'ifficult
to estimate, but might be a half a mile or a
mile.

Roger, Tranquility. We copy. Over.

Sounds like it looks .+ J:f ‘oo ¢ oy theo -t 184
yesterday - -
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- - at that very low oOuwi Ang:oe.
as a cob then.

It looked rough

It really was rough, Mike. ¢ver the targeted
landing area, it was extremeiy rough, cratered,
and large numbers of rocks that were probably
some, many larger than 5 or 10 feet in size.

When in doubt, land long.
So we did.
Tranquility, Houston. After you get through

this P57, we'd like an E-memory dump. Over.

Roger. After this first P57, you want an
E-memory dump.

That's affirmative.

Columbia, Houston. We have a P22 update for
you, if you're ready to copy. Over.

At your service, sir.

Roger, Mike. T1, 10k 32 18; 712, 104 37 28,
And that is 4 miles south. This is based on
a targeted landing site. Over.

Okay. Roger. Understand based on a targeted
landing site; Tl, 104 32 18; T2, 104 37 28,
and 4 miles south.

Roger.
Do you have any idea whether they lan<ed left

or right of center line? Just a little bit
long, is that all we know?

Apparently that's about all we can tell. Over.
QOkay. Thank you.

Tranquility, Houston - -

And, Houston, our mission ULimeyv 1s now roeading

902 34 47 and static.
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Roger. Copy your miszion tisor's now etatic.
It - Say again the time?

902 3k LT.

Roger. Copy, Tranquility. That gravity align
looked good to us. We see you recycling.

Well, no. I was trying to get time, 16 65 out,
end somehow it proceeded on to the 622 before

T -could do a VERB 32 ENTER. I want to log 2
time here, and then I'd like to know whother
you want me to proceed on the torquing angles
or to go back and reenter again before torquing.
Qver.

Roger, Buzz. Stand by.

Tranquility, Houston. We'd like you to recall
P57 and run through the gravity align one more
time. Over.

Roger. 1 concur with that.

Roger, Tranguility. For the mission timer, two
suggestions. Set the circuit breaker, panel 11;
also reset and attempt to start. That nine in
the first digit might have something to do with
it. Over. '

Okay. We've tried both of those. If the cir-
cuit breaker is in when T reset the - put it in
RESET, I get 902 Ob 40. When I release it now,
I get 902 Ok U9. I'm going to cycle the cir-
cuit bresker.

Roger.

I cycled the circuit breaker and got all nines.
And we'll not now reset from all nines.

Roger.

Tranquility, Houston. wstll pesearcin tolz prob-
lem and be back with you momentarily on the
mission event time - coriaciuion, the mizsinn

timer.
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Okay.

I'd say the color of the - The local surface is
very comparable to that we observed from orbit
at this Sun angle, about 10 degrees Sun angle,
or that nature. It's pretty much without color.
It's gray, and it's a very white, chalky gray,
as you look into the zero-phase line; and it's
considerably darker gray, more like a ash -
ashen gray as you look out 90 degrees tc the Sun.
The - Some of the surface rocks in close here
that have been fractured or disturbed by the
rocket engine plume are coated with this light
gray on the outside; but where they've been
broken, they display a dark - very dark gray
interior; and it looks like it could be country
basalt.

Roger, Tranquility. We see the NOUN 93, VERB 34.
Roger. I assume you wanted it. Roger.
Tranquility, Houston. Please vent fuel and

0X again. Over. It's building back up.

Okay. OX going now.

Tranquility, Houston. You can open both fuel
and OX vent now. Over.

Okay .

Houston, Tranquility standing by for GO on a

AGS to PGNS align and a lunar align. Over.

Stand by.

Tranquility, Houston. You are GO for the AGS
to PCGNS align and a lunar align. Over.

Roger.

Tranquility, Houston. Pieas: vent the Tuch.
It's increasing rapidly. Ovor.
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o4 07 16 0 TDR We show 30 psi in the fuel and 30 in *he
{TRANQ) oxidizer.

o4 07 16 05 cC Roger. We're reading somewhat different than
that. Stand by.

o4 07 16 14 CDR The fuel temperature is reading 6L in the
(TRANQ) descent, and the oxidizer - that's descent 2 -
and the oxidizer is c¢ff-scale low. Descent 1 is
showing 61 in the fuel and 65 in the oxidizer.

04 07 16 M1 cC Roger. Stand by. Tranquility, Houston. Please
take the fuel vent switch and hold it open. Over.
ob O7 17 C1 CDR Okay. We're holding i1t open. Indicating about
{TRANQ) 24 psi on board.
04 07 17 09 cc Roger.
04 07 17 34 CDR Now indicating 20 psi in the fuel side.
( TRANQ )
o4 07 17 37 cc Roger.
o4 07 17 38 CDR And 22 in the 0X.
{TRANQ)
ob 07 17 k1 cc Roger.
o4 OT 18 k7 LMP Now indicating 15 psi in both tanks.
(TRANQ)
ol 07 18 51 CC Roger.
Ny 07 19 17 ccC Tranquility, Houston. If you haven't done so,
you can release the fuel vent switch now.
Over.
ok 07 19 25 CDR Roger.
(TRANQ)
oy 7 20 52 cc Tranquility, Houston. We have indication that

we've frozen up the descent-tuel helium heat
exchanger, and there's some tusl trapp-d in the
line between there and the va vos; and the
pressure we're locking at is increasing there.
Over.

oL 07 21 10 DK Roger. Understand.
(TRANQ)
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Tranquility Base, Houston. if you have not done
so, please close both fuel a:d 0X vents now.

Over.

They're closed.

Thank you, sir.

From the surface, we could not see any stars out
the window; but out my overhead hatch, 1'm
looking at the Earth. It's big and bright and

beautiful. Buzz is going to give a try at seeing
some stars through the optics.

Roger, Tranguility. We understand. Must be
a beautiful sight. Over.

Columbia, Houston. Two minutes to LOS. You're
looking great going over the hill. Over.

Okay. Thank you. Glad to hear the system's
looking good. You have a suggested attitude
for me? This one here seems all right.

Stand by.

Let me know when it's lunch time, will you?

Say again.

Oh, disregard.

Columbia, Houston. You got a good attitude
right there.

Okay. Thank you.
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0oh 07 33 16 cc Tranquility Base, Houston. If you want me to,
I can give you a hack on the mission time,
every 30 minutes. Over.

obh 07 34 OT cc Tranquility, Houston. I'm counting down to
T3 time. If you'd like to give me a hack, we
can set up an event timer. Over.

oL 07 34 22 LMP Okay. How about counting up?
(TRANG)
ok 07 34 23 cC Roger. You want it counting up? Stand by.
ok 07 35 30 cC Tranquility, Houston. On my Mark, 62 30.
ok 0T 35 3 cc MARK.
ol 07 35 35 CC 62 30 from - past PDI.
oL 07 35 L6 iMP What we're locking for, Charlie, is the time

(TRANG) counting up to T2 that'll be equal to 60 min-
utes - or T3, be egual to 60 minutes on T3.

ol Q7 35 56 cC Roger. We'll have it for you.
0oLk 07 36 28 cc Tranquility Base, Houston. Reset the event

timer to zero and on my Mark at 103 39 kLl.
We'll give you a hack, and it'll be 1 hour.

Over.
ol 07 36 Ll CDR Roger.
( TRANG )
ok 07 36 ks cC And we've got about - almost 3 minutes to go,
Neil. Over.
ob 07 36 51 CDR Okay .
(TRANQ)
oh 07 39 16 ce Tranquility Base, stand by on the event timer.
obh 07 39 25 CcC Tranquility Base, Houston. On my Mark start your
event timer.
ok 07 39 36 cC 5, 4, 3, 2, 1.
oLk 07 39 41 CcC MARK.
OLk OT7 39 U6 CDR Roger. We got it; thank you.

(TRANQ)
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Ok 07 39 47 cC Roger, Neil.
oL 07 47 19 cC Tranquility, Houston. We see the star angle
difference. Looks good.
oh o7 L7 29 LMP Okay. That last star was Navi, and it wasn't

(TRANQ) - too well distinguishable. I can see where that
error could come in. I think for the gravity
alignment with one star, Rigel will be quite

good.
oL 07 LT kL2 cC Roger. Stand by on the NOUN 93.
ok 07 48 ob cc Hello, Tranquility Base. Houston. We'd like

you to torque that. Over.
ob 07 L9 -- BEGIN LUNAR REV 15
ok 07 Lo 19 CDR Houston, this is Tranquility. Do you want us
(TRANQG) to accept this position? Over.
oLk 07 b 24 cC Tranquility, Houston. We're locking at it.

Stand by. We'd like you to pull the circuit
breaker on panel 11 for the mission timer. Over.

o4 07 kb9 35 CDR Roger. I've already done that, Charlie.
(TRANNG)

Ok 07 L9 37 cc Okay .

0ok 07 50 20 cC Tranquility, Houston. We'd like you to reject

that RLS. Over.

ok 07 50 29 LMP Roger.
(TRANQ)

ol 07 50 32 cc And, Tranquility Base, Houston. We'd like you

to call - after this, call POO, and give us a
E-memory dunmp.

o4 07 51 24 LMP Okay. Here comes the E-memory dump.

(TRANQ)

obk 07 51 28 ce Roger.

Ok 07 51 W1 LMP And we got 1106.
(TRANQ)

ok 07 51 43 cC Roger.
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o o7 52 0y cc Hello, Tranquility Base. Houston. Did I copy
: PROGRAM ALARM 1106 from you? Over.

ok 07 52 16 LMP Roger. That's affirmative.
(TRANG)
ob 07 52 18 cc Okay. Stand by.
ok 07 52 19 LMP Could that, by any chance, be due to the fact that

(TRANG) I flashed the updata link switch to DATA while
that was going on? OQOver.

0h 07 52 29 cc Stand by.
o4 o7 52 38 cc Hello, Tranquility Base. Houston. The SPAN

guys think that's conceivable. Stand by. I
think we want ancther VERB Th.

ok 07 52 51 LMD Okay. Standing by.
(TRANQ)
oh 07 53 02 CC Hello, Tranquility Base. Houston. We'd like
ancther VERB Th. Over.
ok 07 53 13 MP Roger. Here it comes.
(TRANG)
ol 07 53 sb ce Tranquility Base, Housteon. On my Mark it will be
GET 103 53
04 07 54 00 ccC MARK .
oLk 07 54 01 cc 103 53 - correction, S5Su.
ok 07 5k 09 CDR Roger.
(TRANQ)
oh 07 5h 1k ce Hello, Tranquility. Houslon. We have the LM
ascent PAD. 1f you're ready to go. Over.
ol 07 54 28 LMP Stand by.
(TRANQ)
ok o7 54 38 LMP Roger. Ready to copy the IM ascent FAD.
(TRANQ)
oh o7 54 ko ceC Roger, Tranquility. TIG, 104 39 LT 00,

55358 00322, plus 0022. DEDA 47, plus 37130,
minus 70615, plus 58620, plus 56936. Over.

ok 07 55 28 IMP Roger. LM ascent PAD: 104 39 L7 00,
(TRANQ ) 55358 00322, plus 0022, plus 37130, minus
70615, plus 58620, plus 56936. Over.
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ok 07 55 53 ccC Roger, Tranquility. Good readback. We also have
a CSI PAD if you are ready to copy.
0% 07 56 10 LMP Okay. We are ready to go.
(TRANQ)
o4 07 56 12 cc Roger. Coming at you with a CSI: NOUN

11, 105 35 3700, 107 11 3000, 0538, minus all
zerogs. FDAT is NA, 0937 - correction, 09356,
10315, plus 0538, minus all zeros, plus 00l2.

Qver.
oLk 07 57 08 LMP Roger. Say again Rl and NOUN &6.
(TRANQ)
ob 07 57 12 cc Roger. R1 1s plus 0538, and we have a load for
you. Will you nlease give us P0OO and DATA?
Over.
ok 07 57 25 LMP Roger. Before 1 do that I would like to des-
(TRANQ) ignate the rendezvous radar up to plus-X.
ok 07 5T 30 cc Roger.
Ok 0T 57 L LMP Okay. CSI readback: NOUN 11, 105 35 3700,

{TRANG) 107 11 3000, 0538, minus all zeros, NA, 09356,
10315. ©NOUN 86, plus 0538, plus all zeros, and
the last one was 0012. And what's the sign of
that, please?

ok 07 58 55 cC Tranquility, Houston. The DELTA—VY is minus all
zeros, ‘the DELTA—VZ is plus 0012. Over.
o 07 59 08 g Roger. DPlus 0Cl2,
{ TRANG)
Ol 07 59 10 CcC Roger. Good readback.
ok 07 59 h1 CDR Houston, Tranquility Base. The DSKY's yours,
( TRANQ) and updata link to DATA.
o 07 59 k7t cc Roger. Thank you, Tranquility.
ol 08 02 26 ce Hello, Tranquility Base. Houston. Or my Mark
it will be 37 minutes to T3. Over.
oL 08 02 35 CDR Okay .
(TRANQ)
ob 08 02 k2 cc Stand by.

ok 08 02 L6 cC MARK .
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oh ol o Wy o Thirty-soven minates til1 T3,
ol gl o (MR flkny . Thank you.
(AN
oL 048 03 10 Ce Tranquility, this is Houston. It's your computer.
We got the load in. You can start your P5T.
o4 08 03 18 CDR Roger. Thank you.
' (TRANQ)
04 08 05 19 LMP Houston, Tranquility Base. Does somebody down
(TRANQ) there have a mike button keyed? Over.
oLk 08 05 26 cc Stand by, and we'll check.
o4 08 05 L2 CcC Trangquility, Houston. Do you still hear it now?
Over.
ob 08 05 59 LMe I still hear it. It sounds like somebody banging
(TRANG) some chairs around in the back room.
ol 08 06 05 ({0} HRoger. That's a VOGAA that you hear for the CSM

to keep the noise down on the loop. Maybe we
got a MSFN relay or something. Stand by.

o4 08 06 17 LMP Okay .
{TRANG)
ok 08 06 L3 cC Tranquility, Houston. We got the MSFN relay in.

You're hearing the VOGAA, which is a noise sup-
pression device. We'll try to take it out. Over.

o4 08 06 55 LMP 411 right. Thank you.
(TRANG)
o4k 08 08 00 cc Tranquility, Houston. It ought to be a little
gquieter up there now. We disabled the MSFN
relay.
o4 08 08 11 LMD Okay. I think the noise has stopped now. Thank
(TRANG) you, Charlie.
oh 08 08 13 cC Roger.
o4 08 14 32 ce Tranquilily Base, Houston. On my Mark, 25 min-
utes till T3. Stand by.
oh 08 14 L6 cc MARK.
o4 08 14 Ly cc Twenty-five minutes until T3.
oh 08 1k s2 CDR Roger. Thank you, Charlie.

(TRANQ)
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Houston, Columbia. How's it going?

Columbia, Houston. We're reading you about

three-by. Over.

Roger. I'm on OMNI Charlie. How's it going?

Roger. Understand. OMNI Charlie. Mike, be
advised we have an update for you on the P22 for
the IM. We estimate he landed about U4 miles
downrange. Your Tl times are updated and your
T2, if you're ready to copy. Over.

Ready to copy.

Ready to copy.

Okay. Roger, Columbia. T1 10k 32 2k, 104 37 33,
2 miles south. Time of closest approach is
10k 39 08.

Hello, Tranguility Base.
NOUN 93. You can *torgue them.

Houston. We copy the
Over.

You sald 4 miles long, is that correct, Houston?

That's affirmative, Columbia. It's about 4 miles
long. Stand by. We'll have you a map location
momentarily. Over.

Houston, Tranguility Base. Do you have an up-
dated LM weight for us? Over.
Our

That's affirmative. Stand by on the DAP.

DAP PAD for you is LM weight 10906. Over,
Roger. 10906.
Roger.

Columbia, Houston. With a latitude/longitude
over two update for LM position. Over.
Columbia, Houston. Over.

Go ahead, Houston.
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o4 08 20 28 ce Roger, Mike. We got an update on the LAT longi-
tude for the LM, if you're ready to copy. Over,

ok 08 20 36 CMP Go ahead.

(COLUMBIA)
ol 08 20 41 CcwMpP Go ahead.

(COLUMBIA)
ob 08 20 k2 cC Roger. Columbia, it's plus T — correction,

pius 0.799 for the LAT, plus 11.730 for the
longitude over two. Qver.

ol 08 21 02 CMP Thank you. The altitude remain unchanged?
(COLUMBIA)
ok 08 21 08 ce Say again. Over.
ok 08 21 12 CMP Does the altitude remain unchanged? ...
-+ (COLUMBIA)
ol 08 21 16 ce That's affirmative.
o4 08 21 31 cC Hello, Tranquility Base. Houston. You are

stay for a T3. Wwe have some surface block data
if you're ready to copy. Over.

ok 08 21 Lo CDR Roger. Understand we're stay for T3. GStand by.
(TRANQ)

o4 08 22 27 CDR Okay, Houston. Go ahead with your block data.
(TRANG)

oh 03 22 30 cC Roger, Tranquility. Th, 106 38 02; 15, 108 306 15;

76, 110 34 305 17, 112 32 k5. Over.

oh ol 23 09 LM Copy. 'Th, 106 38 07; T9, 108 36 15; 76 110 3h 30;
(TRANQ) T7, 112 32 k5,

ok 08 23 20 oc Roger, Tranquility. Stand by one.

ol 08 23 26 cc Tranquility, Houston. Say again your T4 copy.

Qver.

ol 08 23 33 CDR Th, 106 38 0T,
(TRANQ)

ol 08 23 37 cC Roger. Correction or Th: 106 38 02. Over.

ok 08 23 L9 CDR Got T4, 106 38 o2.

(TRANQ)



(60sS

ob

Ol
ol

obL

o
o

ok

ol

oh
ok

o]

ol

oh

ok
Ok

Ok

08

08
08

08

08

08

08

08

03

03

08

08

08

08

08

08

NET 1)

23

23
2k

25

25

25

25

25

26
26

26

32

32

33
3k

35

51

53

51

08

1k

21

31

W7

03

09

19

38

00

CMP
{COLUMEIA)

cC

cC

CMP
(COLUMBIA)

cc
CMP
( COLUMBIA)

cC

CDR
(TRANQ)

cC
cC
CDR

(TRANG)

cC

(TRANQ)
cC
CDR

(TRANQ)

cc

Tape 67/8
Page 33k

Roger.

Hello, Columbia. Houston. We will not come up
on the MSFN relay. We'd like you to come on
vanel 9, turn on your VHF to TR. Over.

Okay. I'm on panel 9. Ready to receive. You
want me to transmit for some reason with it?

Say again, Mike. You're about two-by.

Roger. Panel 9 is configured VHF, RECEIVE. You
want me to transmit with the VHF for some reason?
Why do you want me in TR?

Columbia, this is Houston. We don't want you to
transmit, Mike. We just want you in that posi-
tion in case you want to talk to Tranquility.
Break. Tranquility, Houston. Say again. Over.

Roger. I have a fairly good-sized difference

between battery volts on 5 and 63 6 is reading
33.5 and 5 is reading 36.5. Is that what you

expect? Over,

Roger. Stand by.

Tranguility, Houston. They are both coming up
in voltage. No problem. We're still GO. Over.

Roger.

Hello, Tranquility Base. Houston. Could you
vlease give us a readout now of all of your
descent tank pressures? Over.

Okay, Houston. On descent 1, fuel and oxidizer
are reading 10 psi; and descent 2, fuel is read-
ing 10 psi, oxidizer 11 psi.

Roger, Tranquility. Thank you much. Out.
Houston, Tranquility Base is ready to go through
the powerdown and terminate the simalated count-

down.

Roger. Standby.
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Hello, Tranquility Base. Houston. You can
start your powerdown now. Over.

Roger. It's in progress.

And, Tranquility Base, the White Team is going
off now and letting the Maroon Team take over.

We appreciate the great show. It was a beautiful
Job, you guys.

Roger. Couldn't of had better agreement from
all of you back there.

Houston, Tranguility.

Go, Tranguility. ver.
Roger. Our recommendation at this point is
planning an EVA with your concurrence starting

about eight o'eclock this evening, Houston time.
That is about 3 hours from now.

Stand by.

Well, we will give you some time to think about
that.

Tranguility Bagse, lHouston. We thought about it;
we will support it. You're GO at that time.

Over.

Roger.

You guys are getting prime time TV there.

Hope that little TV set works, but we'll see.

Roger.

Hello, Tranquility Base. Houston. Was your
eight o'clock Houston time a reference to open-
ing the hatch or starting the PREP for EVA at
that time? Over.

That would be hatch opening.
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That's what we thought. Thank you much.
That might be a little later than that, but in
other words, start the PREP in about an hour or

50.

Houston, Columbia. Copy NOUN L49?

Stand by, Columbia.

Tranquility Base, Houston. That's fine. We are
ready to support you any time, Neil. Over.

Roger.

Roger.

Break. Columbia, we see the NOUN 49. Stand by.

Columbia, Houston. We got the data. We would
like a VERB 34. Over.

All right. OStand by one, Charlie, for the next
one.,

Koger, Columbia. Did - How did Tranquility look
tc you down there? Over.

Well, the area looks smooth, but I was unable to
see him. I just picked out a distinguishable
crater nearby and marked on it.

Roger.

It looks like a nice area, though.

Hello, Columbia. Houston. I understand you
could not see Tranquility. What were you mark-

ing on? Over.

Houston, Columbia. I say again, I could not see

‘him. AUTO optics pointed at a spot very close to

the coordinates which you gave me, so I picked a
tiny crater in that area and marked on it so I
will be able to have repeatable data, but I was
unable to see him.

Roger. Copy.
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Hello, Tranquility Base. Hcuston. On our DPS

venting and that fuel problem, cur heat exchanger
is cleared up. We heard that the ice is melted,
and we are in good shape now. Out.

Houston. Tranquility is going to put the track
modes in POO now.

Columbia, Houston. Over.

Coclumbia. Go.

Columbia, Houston. We noticed you are maneuver-—
ing very close to gimbal lock. I suggest you
move back away. Over,

Yes. 1 am going around it, doing this CMC AUTO
maneuvers to the FAD values of roll 270, pitch 101,
yaw 45,

Roger, Columbia.

How about sending me a fourth gimbal for Christmas.

Columbia, Houston. You were unreadable. Say
agalin please.

Disregard.

Columbia, Houston. BSeveral items for you. Over.

Ready to copy.

Columbia, Housten. First of all, we'd like a
waste-water dump to 10 percent on the backside.
Secondly, it does not look like we are going to
need any plane change at this time, so we will
not be uplinking & new REFSMMAT. Third item, I
would like all of your CRYO heaters to AUTO, and
we are ready for a battery charge, battery BRAVO;
it will last about T hours. If you should go to
sleep, we will be terminating that BATT charge,
but at the moment, we can go ahead and start the
BATT charge on BATT Bravo. And a final item,
for your SM RCS configuration for your rest
period, register 1 for the DAP is 11111; DAP
register 2, 01100. And your AUTO RCS select
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switches, quad Alfa, pitch jets on only, quad
Bravo all on, quad Charlie and quad Delta all
ocff. Over.

Roger. Dump waste water to 10 percent on the
backside. Use prior REFSMMAT, CRYO heaters on
to AUTO, battery B charge until T go to sleep.
DAP is 11111, 01100. Select guads A pitch only
on, C and D all up. Over.

Columbia, Houston. Roger.

Columbia, Houston. We will have a state vector
update for you a little later. We are not pre-
pared with it right now; and on another subject,
from Tranquility Base, they are prepared to
begin their EVA early. They expect to begin
DEPRESS operatiors in about 3 hours at 108,
approximately 108 GET. Over.

Sounds good to me. Tell them to eat some lunch
before they go.
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th 09 06 Uf o Columbia, Houston. Wc'd like your PRD readouts

when possible, and we've checked over your EM
dump. It all looks okay.

o4 N9 06 L8 cc Tranquility Base, Houston. Over.
ob 09 06 sk LMP Go ahead, Houston.
(TRANQ)}
Ok 09 06 56 cC Tranguility, Houston. We'd like your PRD read-

out, and we have double-checked your EM dump.
It all looks okay. Over.

oL 09 07 26 CDR Roger. Understand our E-memcry dump was good.
(TRANQ) CDR's dosimeter is 1101k.

oLk 09 07 37 Lvp And IMP is 09011.
(TRANQ)

Ol 09 07 Lk cC Roger, Tranquility. Break. Columbia, we would

like for you to REACQ with your high zain; attempt
a manual lock~on. C(ver.

ch 09 08 o1 CMP .
(COLUMBIA)
ob 09 08 11 LMP Houston, Tranquility lere. The LMP's readout
(TRANQ) may possibly be 09017. Over.
ob 09 0& 21 cC Tranguility, Houston. Roger. 09017 is an up-
date on your readout.
ok 09 Of 31 CMP Columbia's in high gain.
(COLUMAIA)
ok 09 08 32 IMP I'11 let you know for sure when it gors to either
(TRANQ) 12 or 18.
oLk 09 08 L1 ce Tranquility, Houston. Roger. The medics report
your lattér reading, 17, appears to te the correct
one. Over.
oL 09 08 54 MpP Roger.
(TRANQ)
ok 09 09 11 cMP Columbia's in the high gain.
(COLUMBIA)
oL 09 09 13 cC Roger, Columbia. You're sounding much better

Nnow .
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aoh 09 09 LT ce Columbia, Houston. Request POO in ACCHEPT, and
we'll uplink another nhtate vector. Over.
ok 09 10 08 CMP Roger. Going POO in ACCEPT.
(COLUMBIA)
ok 09 12 02 cC Columbia, Houston. Suggest you put BATT A on your
BATT relay bus. Over.
ok 09 12 12 CMP Okay.
(COLUMBIA)
0Lk 09 12 U6 cC Columbia, Houston. We're through with your com-
puter. You can go to BLOCK.
ok 09 12 53 CMF Roger. BLOCK.
{COLUMBIA)
Obh 09 1k L3 cc Tranquility Base, Houston. Over.
ok 09 1% 53 LMP Go shead, Houston. Tranguility Base.
(TRANG)
0% 09 14 55 cC Tranquility Base, Houston. We've reviewed the

checklist, and about the only change in order to
advance the EVA that we've found is that you'll
want to delay your lithium hydroxide change until
after the EVA rather than before. Over.

o4 09 15 19 MP Roger. We'd just as soon make a change and jet-
(TRANQ) tison the old one. Over.

ok 09 16 21 CcC Tranquility Base, Houston. We would like te
delay that LOIO - LiCH change until after the EVA.
There is a possibility you could jettison the
canister when you Jettison your PL3S. Over.

0k 09 16 39 LMP All right. We'll plan it that way. Over.
(TRANQ)
o4 09 16 42 cc Roger, Tranquility.
ok 09 1T 52 cC Columbia, Houston. Over.
ok 09 17 58 CMP Houston, Columbia.
(COLUMBIA)
o4 09 17 59 cC Columbia, Houston. We show your EVAP OUT temp-

perature running low. Request you go to manual
temperature control and bring it up. You can check
the procedures in ECS MAL 17. Over.
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ooy 18 20 oM Roger, Houston.
{(oLUMEsTA)
o 09 19 49 cC Columbia, Houston. I have a P22 update for you.
ok 09 19 57 CMP Columbia. Go shead.
{ COLUMBIA)
0k 09 19 59 cc Columbia, Houston. Your P22 AUTO - AUTO optics

landmark ID on LM, 71, 106 plus 30 plus 31; T2,
106 plus 35 plus k1, 2 nautical miles south. Your
TCA, 106 plus 37 plus 16. Shaft angle 357.9 and
trunnion angle L4h.3. Over.

ol 09 20 46 CMP Roger. Thank you.
(COLUMBIA)
ok 09 21 35 CcC Columbia, Beuston. We have your LOS in 3 minutes.
A0S will be 106 plus 1l. Over,
04 09 21 u7 CMP Roger.
(COLUMBIA)
04 09 25 29 LM™MP Houston, Tranquility. Over.
{TRALQ)
ok 09 25 31 cc Tranquility, Houston. Go ahead.
ok 09 25 38 LMp Roger. This is the LM pilot. I'd like to take
(TRANQ) this opportunity to ask every person listening

in, whoever and wherever they may be, to pause
for a moment and contemplate the events of the
past few hours and to give thanks in his or her
own way. Over,

04 09 26 08 cc Roger, Tranquility Base.
04 09 35 03 IMP That's about ready to fall off.
(TRANQ)
oLk 09 35 07 CDR As a matter of fact, it just doesn't look like

(TRANQ) it sunk in at all.

obh 09 L6 —- BEGIN LUNAR REV 16

ol 09 LT L7 CcC Tranquility Base, Houston. We'd like some estimate
of how far along you are with your eating and
when you may be ready to start you EVA PREP. Over.

Ok 09 47 L3 CDR I think that we'll be ready to start EVA PREP in
(TRANQ) about a half an hour or so.
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Roger , Tranguility.

Houston, Columbia. How do you read?

Columbia, Columbia. This is Houston.

Houston, this is Tranquility Base. We are begin-
ning our EVA PREP.

Tranguility Base, this is Houston. Roger. Copy.
You're beginning EVA PREP. Break. Break. Colum-
bia, Columbia, this is Houston. Reading you loud
and clear. Over

You're loud and clear. The waste-water dump is
down to 10 percent. I have a question on the

pP22. Do you want me to do another P22, or is

all that information just for my own use in track-
ing the IM for photographic purposes?

Columbia, this is Houston. We request that you
perform another P22, We'd like you t» let the
AUTO optics take care of the tracking and devote
your energies to trying to pick out the LM on

the lunsr surface. 1If you can find the M, of
course. We're loocking for marks on it; but track-
ing of geographical features doesn't ic us all
that much good. Over.

Okay. Fine. I'll ¢o it. And on the ECS system,
the - Whatever the problem was, it secms to have
gone away without ary changing of J52 sensors or
anything like that. My gzlycol evaporator outlet
TEMP is up above 50 now, and it's gquite comfort-
able in the cockpit; so we'll talk movre about
that one later.

Roger, Columbia. Did you shift into manual con-
trol, or did the problem resolve itself under
AUTO control? Over.

The problem went away under AUTO.

Roger. That's the best type. Out.

I did cycle out of AUTO into - I did cycle out
of AUTO into MANUAL, back intc AUTO.
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Houston. Roger. Oul.

Prooquilily Base, Teangquiliby Booe, Lhis in

Heunbon. Dyver.

Jo ahead, Houston.
Tranguility, this is Houston. We need a second
set of PRD readings o that we may establish a

rate. Over.
Okay. Stand by.
CDR is reading 1101k,

IMP is reasding 09017 and three-guariers.

Tranquility, this iz Houston.
ings. Out.

W - r
We copy your read-

Houston, Columbia.
Dog?

How do you read on OMNL D,

Columbia, this is Houston. We're reaiing you
loud with background noise on OMNI D. Over.

Okay. I'll stay on D here for awhile. I'm about
to go ipnto ...

Roger. Out.

Houston, Columbia. 1I'm coming up on 17y time for

the first pass when I may - -
Now while we've got time, you can.

- — be able to see the LM. Do you have any topo-
graphical cue that might help me out here? AUTO
optics is tracking between two craters. One of
them, as the IM sees it, would be lons at

11 o'clock. The other would be short and be-
hind him at 5 o'clock. They're great big old
craters - depressions.
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Stand by.

Columbia, this is Houston. The best we can do
on topo features is to advise you to look to
the west of the irregularly shaped crater, and
then work on down to the southwest of it. Over.

Columbia, Houston. Ancother possibility is the
southern rim of the scuthern of the two old-
looking craters. Over.

Roger, Houston. Columbia ... I kept my eyes
glued to the sextan® that time hoping 1'd get
a flash of reflected light off the IM, but I
wasn't able to see any of my scan areas that
you suggested.

Roger. On that southern of the old craters,
there's a small bright crater on the southern
rim. One plot would put him slightly to the
west of that small bright crater, about 500

to 1000 feet. Do yoa see anything down there?
Over.

Its going past now, 3ruce, but I scanned that
area that you are talking about very closely,
and no, I did not see anything.

Roger. Qut.

Columbia, this is Houston. Over.

Gc ahead.

Colunbiz, this is llcuston. On your LAM-2 map,
we'd like to confirm the topographical area

in mich ygou were looking on this last period
of sighlings. As we understand you, you were
tocking in the vicinity of Papa 7 to November 8.
Is theb correct? Over.

Stand by

Jne .

Roger.
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o4 10 43 00 CMP Houston, Columbia.
(COLUMBIA)
o4 10 L3 02 ce Go ahead, Columbia.
ok 10 b3 08 CMP One of the craters I was talking about is lo-
{COLUMBIA) cated exactly at Mike 6.T.
Ok 10 43 19 cc Roger. We found that one.
0L 10 43 21 - CMP The other cne is located at 7 — The other one
(COLUMBIA) is located at 7.2, two-thirds of the way from
Mike to Nan.
04 10 43 36 cC Roger. We believe you were locking a little
too far to the west and south. Over.
ol 10 Lk 03 cMP Roger. Understand. I was locking where auto
( COLUMBIA) optics was tracking, on the average, and under-

stand that it should have been more to the north
and more to the west; actually a tiny bit out-
side the circle, hun?

ob 10 L 1T ce More to the north and a little more to the east.
The feature that I was describing to you, the
small bright crater on the rim of the large,
fairly old crater, would be about Mike 0.8
and 8.2, Over,

oh 10 4k ko CMP ell, just give me your best estimate as to
(COLUMBIA) his location and his coordinate system, and
I'11 plot it on my map and go from there.

ol 10 Lh L8 cc Ruger.
0l 10 W8 sk ole Tranguility Lase, this is Houston. Cen you

give us scme idea of where you are in the sur-
face checlklist at the present time? C(ver.

ob 10 ho o7 LMP Okay. We're atv thie top of page 27.
(TRANQ)
oo o 1] ce Roger. Out.
G Yy 29 CMP llougton, Columbia. Over.
{COLUMBI &)

31 cC e ahead, Co.vrbia,
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Roger. I finally got you back on OMNI D, I've
been unsuccessfully trying to get you on the
high gain, and I've gone COMMAND RESET to
PROCESS. How do you read me now?

Roger. Reading you loud with background noise.
Understand that's OMNI Delta or OMNI Bravo?
Over.

OMNI Delta and you were cut out. I never got
your coordinates on estimated IM position.
Over.

Columbia, this is Houston. Estimated IM posi-
tion is latitude plus 0.799, longitude over 2
plus 11.730. On your chart we would place it -
Stand by on the charts and readback on the
latitude and longitude.

Yes. The latitude and longitude over 2, T99
and 11730 are the ones that I been using in
P22. But what I'm interested in is - is grid
coordinates on that map we're using.

Roger. We'll have them for you in a sacond.
Thank you.

Houston, Columbia. Could you enable the S-band
relay at least one-way from Bagle to Columbia
so I can hear what's going on?

Roger. 1lere's not much going on at the pres-
ent time, Coluwmbia. T'11 see what I can do
about the relay.

Columbia, this is Houston. Are you aware that

flagle olans the EVA about 4 hours early? Over.

Affirmabivi.
estinatel?

When's hatch open time in GET

Roger. Somewlere arcund 108 hours. W='ll have
an update lor you on that a little latar.,

Okiy. I haven't lieard a word from those guys,
and 1 thought I'd be hearing them through your
8-band relay.
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Roger. They're on uabout page Surface 27 in
the checklist, proceeding in good time.

Glad to hear it.

You got a crowd there in MCC?

Roger. You're last, Columbia.

Roger. I expect you probably have about nine
CAP COMMS and 11 Flight Directors with no
place to plug in.

Roger. Out.

That ratio might even be reversed.

Glycol evaporator outlet temperature is 50
degrees and the comfort in here is just fine.

Roger. We copy 50 degrees on the glycol, and
comfort index fine.

If you'll excuse me a minute, I'm going to have
a cup of coffee.

Roger.

Apollo - Columbia, this is Houston. Your map
coordinates are Papa decimal 2 and 6 decimal 3
on the LAM~2 chart. Over.

Columbia, this is Houston. Did you copy the
coordinates for the IM? Over.

Columbia, Columbia, this is Houston. IT you
read we request high-gain antenna, yaw 180,
pitch 0. I say again, yaw 180, pitch O on the
high gain. Over.

Columbia, Columbia, this is Houston.
read? OQOver,

Do you

Houston, Columbia on the high gain.

Columbia, this is Houston reading you loud and
clear, Over.
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Read you loud and clear, Bruce.

Roger, Mike. I have the coordinates - -

What's new?
Well, what's new is I think we have some more
coordinates for you on the LM location. Over.

Ready to copy.

Roger, Mike. Papa 0.2 and 6.3 on your LAM-2

chart. Over.

Roger. Papa 0.2 and who 0.37

6.3, I say again, 6.3.

Thank you. Papa 0.2 and 6.3. I'll try them.
Roger.
Okay. What you are saying is, if you lock at

the cat's paw, then that's just about, oh - his
middle finger, a little bit - one to two o'clock
from his middle finger. Is that right?

Roger. About one to two o'eclock from the middle
finger if vou are using 12 o'clock being tc the
west. Ove=r.

That wust we ihe way the cat's faced. Okay. I'm
with you.

Ckey. And T go  LOS and ADS times for you.

o shead.

Go ahead, Houston.

Roger. Your LOS at 107 plus 23 plus 03, A0S
at 108 plus 09 plus 06. The next pass for
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COAL bracking: your time ol closest approach
is 108 35 28. That's 3 miles south of track.
Over.

T understand all that, but with this new infor-
mation would you like me to try P22 and look
for him in a different spot?

Stand by a minute, please.

Okay. Because I was locking in the wrong place
last time. AUTO optics was not pointing me
at the coordinates you gave me.

Roger.
Columbia, this is Houston. Over.

Go ahead.

On your next pass, Columbia, rather than per-
forming a P22 as such, we would like you to look
in the vicinity of the coordinates that we gave
you, which is our best analysis based on map
physies and the trajectory, and we also have
anotlier set of coordinates that we would like
you to search in the vicinity of. This last

one boing based on an interpretation of the geo-~
logicvul features that were seen by the crew on
their way down. The coordinates of this second
site are MMike 0.7 and 8.0. I say again, Mike
0.7 and 8.0, 1 say again, Mike 0.7 and 8.0.
Over.

Loger. Copy. Mike 0.7 and 8.0. The only thing
is, my besi tenl Tor looking is the sextant

and if I'. going Lo crank the sextant up, 1
migh' ns =11 let 22 go at the same time, or
don't o4 think sc?

Roger. !+ yu Jaut 5o go that way, crank it up
and then you can drive it around and ook where
you wenb. 7o,

Ckay.

And if you can find the 1M, then by a .l means,
track it or make a note of where it wus, and we
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can track it on the next REV. If you are ready,
we have a REFSMMAT update that we can pass up
to you at this time, if you will give us POO

in ACCEPT. Over.

Okay. POO in ACCEFT you got. And this is an
updated landing site RESFMMAT. We still be-
lieve that a plane change is not required. Is
that affirmative?

That's affirmative, Columbia.

Good show.

Columbia, this is Houston. We are through
with the uplink. It's your computer.

Roger. Thank you.

Houston, Columbia.

Go ahead, Columbia.

On our next pass, 1'G appreciate the S-band
relay mode. Over.

Roger. We're working on that. There haven't
been any transmissions from Tranguility Base
gince we last talked to you. We cannot give you
a full S-band relay without being agsured of
high-gain antenna. We're working on the partial
relay for you. Over.

Thank you very much.

Okay. Understand, Bruce.

Columbia, this is louston. Approximately 2
minubes to LOS. All your systems are looking
gocd from down here, Qver.

Doecs it look to you like the 240 controller is
properly controiling the glycol evaporator
outlet TEMP? It locks all right up here.

Roger, Cclumbia. During this pass on the
front side, it looked okay to us.
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ok 11 21 26 CMP Okay. Thank you.
( COLUMBIA)
ok 11 31 00 CDR Houston, Tranquility Base.
(TRANQ)
oL 11 31 03 cc Go ahead Tranquility Base.
0ok 11 31 09 CDR Okay. We are on about the middle of page 28,
(TRANQ) Surface - 28.
ok 11 31 20 ce Roger, Tranquility. We copy
ok 11 38 16 CDR A£1]1 right -
(TRANQ)
ok 11 ko 10 CDR ... minimum.
(TRANQ)
ok 11 Lk 35 CDR I think we'd ... to put ...
(TRANQ)
Oh 11 45 —- BEGIN LUNAR REV 17
Ok 11 54 00 cc Tranquility Base, this is Houston. Over.
ok 11 skb 09 LMP Roger. Go ahead, Houston.
(TRANQ)
Ok 11 sh 12 cc Roger, Tranquility. We're coming up in about

6 minutes on GET of 108. TIf you'd like to
start your event timer, we can give you a hack
at 108 00. OQOver.

ok 11 sk 27 CDR Wilco.
(TRANQ)
ok 12 01 03 LMP Houston, Tranquility. We're ready to start with

(TRANQ) the electrical checkout. We're going to S-band
modulate TM. Over.

ob 12 01 1k cc Roger. Tranquility, this is Houston. We copy.
Go ahead with the FM. And we missed the mark at
108. Do you want us to try and give ycu one
at 108 05% Over.

ok 12 01 27 CDR I think we've got the timer going. We've got
{ TRANG) 1 mimate and 30 seconds.
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ok 12 01 33 CDR MARK.
(TRANQ)
Ok 12 01 3k cc Roger. We copy, and you're in SYNC with us.
oh 12 02 55 CDR It's increase.
(TRANQ)
ok 12 02 58 CDR T/R.
(TRANQ)
ok 12 03 01 CDR In.
(TRANQ)
ol 12 ok k2 CDR Help you on that?
(TRANQ)
o4 12 o4 kL9 CDR Feed it, or disconnect, or what?
(TRANQ)
ok 12 ok 57 LMP Say again.
(TRANG )
ok 12 05 00 CDR Connect PLSS electrical umbilical to PGA.
(TRANG)
ok 12 05 16 LMP Let me *¥%¥ yp tight *¥¥* have to **¥¥ yp straight
(TRANQ) ¥#¥ yup, Got her about ¥¥¥
ok 12 06 L9 IMP That's got it.
( TRANQ )
oLk 12 07 21 CDR ¥#¥ Right.
( TRANQ)
oh 12 07 30 CDR Fastest VOX in the west.
( TRANQ)
Obh 12 07 37 1MP Marlk. All right. Okay.
(1TRANQ)
o 12 07 43 LMP Aren't they?
{TRANG)
On 12 07 Lk CDR Well, we've got antennas down and ¥¥¥ not real
(TRANQ) good, is it? Okay. Yours is up. We'll put

my antenna up.

¥%¥%¥ Three acterisks denote clipping of words and phrases.
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oh 12 08 11 |MP Okay.
('"RANG)

END OF TAPE
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Okay.

How do you read now?

Okay.

Okay. I think that's going to be bet-er.
You read me all right now?

Yes.

Okay. That sounds pretty good.

I guess it's a combination of the volume and the
antenna. May have been just the volure that was
way up too high. Why don't you try stowing it
again; see if that makes any difference.

OCkay.

M right. 1, 2, 3, 4, 5,5, 4, 3, 2, 1. That -
That sounds pretty good.

Okay?
Better keep it pretty close to your mouth, though.
Okay. Open up your sudio circuit breaker, and
disconnect the IM COMM cable.

Columbia, Columbia, this is Houston. Over.

Houston, Columbia on the high gain. How do you
read?

Roger, Columbia. Reading you loud and clear on
the high gain. We have enabled the one-way MSFN
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relay that you requested. The crew of Tranquil-
ity Base is currently donning PLSS's. The LMP
has his PLSS on, COMM checks out, and the CDR
is checking his COMM out now. Over.

Sounds good. Thank you kindly.

Houston, Columbia. I tweaked the plat“orm up
on the back side. I have a P52 option 3 when
you're ready to copy the data.

Go ahead, Columbia.

Roger. Stars 43 and Llh: star angle difference
L balls 1, NOUN 93 plus 000 - -

Audio circuit bresker CLOSED.
57, plus - -

All right, on your panel, VHF A, OFF; “HF B, OFF,
00166, minus 00022, and the — -

All right, RCU PTT to MAIN.
time is 107 30 38. Over.

Columbia, this is Houston. Copy star zngle
difference of L balls 1; NOUN 93, plus 00057 -~ -

PLSS mode switch to B.

- - plus 00166, minus 00022 - -

Warning tone?

- = time of 107 30 38. Over.
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04 12 12 00 CMP You got it.
(COLUMBIA)
ob 12 12 o2 cc Roger. Are you reading Tranquility Base now?
ok 12 12 05 CDR Okay. You've got an 0 and a P.
(TRANQ)
ok 12 12 06 LMP What is your o2 quantity, by the way?
{TRAXNQ)
oL 12 12 11 CDE 02 quantity is about 91.
( TRANQ)
ok 12 12 15 ILMP I've got 92.
(TRANG)
ok 12 12 21 CDR QOkay, now. I'm going to mode select B,
(TRANGQ)
04 12 12 33 LMP Warning tone.
(TRANQ)
Ok 12 12 12 CDF That where you were? B?
(TRANQ)
ok 12 12 44 IME I'm in B.
(TRANG)
o4 12 12 L5 CDR LA
(TRANQ)
Ok 12 12 U6 LME Okay .
(TRANQ)
04 12 12 49 CDR I'm in A.
(TRANQ)
oL 12 12 51 IMP Okay. How do you read me?
(TRANQ)
ok 12 12 53 CDR I read you.
(TRANQ)
ok 12 12 55 LMP You're loud and clear.
(TRANG)
04 12 12 38 LMP I got another warning tone. Go.
(TRANQ)

*%* Thre: asterisks denote clipping of words and phrases.
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oh 12 13 ok CDR #%% ohout now? Okay?
(TRANG)
0ol 12 13 06 LMP Both. That's mode select AR,
(TRANQ)
oL 12 13 11 CDR AR.
(TRANQ)
ok 12 13 15 LMP How do you read?
(TRANQ)
ok 12 13 16 CDR Didn't get a warning tone.
(TRANQ)
oL 12 13 17 MP I got one.
(TRANG)
ob 12 13 18 CDR Got it?
(TRANZR)
oL 12 13 28 CDR Ckay. One antenna is out. Verify PISS 02
(TRANG) bottle pressure greater than 85. *%¥*
ok 12 13 33 IMF It is.
(TRANQ)
ok 12 13 35 CDR Do you have voice with ¥*#¥
(TRANQ)
o4 12 13 38 IMP Got her.
(TRAVQ)
ol 12 13 39 CDR Houston, Tranquility. How do you read? Over.
(TRANQ)
obh 12 13 43 cC Neil, Neil, this is Houston through Tranquility.
Radic check. Over.
ok 12 13 353 CDR Roger. Houston, this is Neil., How dec you read?
(TRANQ)
ol 12 13 57 cC Neil, this is Houston. We're reading vou loud

and clear. Break, break. Buzz, this .s Houston
through Tranquility. Over.

ok 12 14 96 LMP Roger, Houston. This is Buzz through Tranquil-
(TRANG) ity. How do you read? Over.

ok 12 1k 10 cC We're reading you loud and clear, Buzz. OQut.

*%¥%* Three asterisks denote clipping of words and phrases.
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ok 12 1L 18 CDR %% and are you getting a signal on the TV?
(TRANQ) Over.
ok 12 14 24 cc That's affirmative, Neil. The data that we're

receiving loocks good and we are receiving SYNC
pulses and a black signal cn TV,

0ob 12 14 35 CDR Okay. You'll find that the area around the
(TRANG) ladder is in a complete dark shadow s¢ we're
going to have some problem with TV, but I'm
sure you will gee the - You'll get a picture
from the lighted horizom ...

ol 12 14 53 cC This is Houston. We copy, and right toward the
end of your transmissicn after you mentioned
lighted horizon, you trailed off down into the
noise level, Neil. Over.

oh 12 15 07 CDF. Ckay .
(TRANG)
ob 12 16 59 cC Columbia, this is Houston. Are you reading

Tranquility all righ'. on the relay? (ver.

ok 12 17 o7 CMP I believe so. I haven't heard anything fairly
(COLUMEIA)  lately, and it's breaking up. But up antil
about 3 minutes ago, I was reading them loud

and clear,
ok 12 17 15 cc Roger. Sounds like you're getting it all.
ok 12 17 22 CMP Thank you.
(COLUMBIA)
ok 12 19 22 cc Tranquility Base, this is Houston. We request
You open the TV circuit breaker at the present
time. We'wve had it on about 15 minutes now
with the MESA closed. Over.
ok 12 19 37 CDR Roger.
(TRANG)
ok 12 20 22 CDR Houston, do you read **#
(TRANQ)
04 12 20 7 cC Say again, Neil.
ok 12 20 33 CDR latd
(TRANQ)

¥** Three asterisks denote clipping of words and phrases.
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oh 12 20 hy ce Neil, Neil, this is liouston. T can hcar you
trying to transmit; however, your transmission
is breaking up. Over.

o4 12 20 55 CDR Roger. #¥#
(TRANQ)
ok 12 21 c1 cc Buzz, Buzz, this is Houston. Do you read?
Over.
ob 12 21 08 IMP Roger, Houston. This is Buzz. How dc you read?
(TRANQ) Over. :
o4 12 21 11 cC Roger. You're coming through loud and clear,
Buzz. It's a beautiful signal.
o4 12 21 19 ILMP Neil's got his antenna up now. Let's see if
( TRANQ) he comes through any better now.
ok 12 21 23 (DK Okay. Houston, this is Neil. How do you read?
(TRANGQ)
ok 12 21 26 cC Neil, this is Houston. Reading you bezutifully.
ok 12 21 L1 CDK (Static) My antenna's scratching the roof.
{TRANQ)
oL 12 21 4k cc We copy,your antenna scratching the rcof.
Roger.
ok 12 21 59 ILMP They hear everything but that.
(TRANQ)
ol 12 22 01 CDR Housteon, this is Tranquility. We're standing by
(TRANG ) for a GO for cabin DEPRESS. Over.
ok 12 22 06 cC Tranguility Base, this is Houston. Ycu are GO
Co for cabin depressurization. GO for csbin depres-
surization.
ok 12 22 15 CDR Roger. Thank you.
(TRANQ )
o4 12 22 18 ILMP And the descent water valve is closed.
(TRANQ)
Ok 12 22 21 CDR Okay.
(TRANQ) :
ok 12 22 23 IMP Verify cabin fan number 1 circuit breaker open.
(TRANQ) :

#¥% Three asterisks denote clipping of words and phrases.
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*#% Over, PLSS fan number 1 breaker.
We'll have to pull that one out. ##*%
Now wait a minute.

Columbia, this is Houston. Your IM line-of-
sight COMM acquisition with the Tranquility
Base is 108 plus 29. LOS is 108 plus 42. Over.

Suit circuits relief valve to AUTO.
In AUTO.
Suit gas diverter valve to EGRESS.

I'm going over to ... I'1l pick you up on OMNI C

or D,

GOI

Stand by please.
Verify MASTER ALARM.

(S

Pughbutton light. RESET.

*## ECS cgution light and water separztion light
ON. Takes a while for the water separator.
Maybe.

I don't understand ... Suit fan numbe:* 1 cir-
cuit breaker opened.

Buzz, this is Houston. We would like you to
pull the suit fan DELTA-P circuit breaker on
penel 16. Over.

Roger, I have it.

®¥#* Three asterisks denote clipping of words and phrases.
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oh 12 2k 0 CDR ¥UE that WEE {P  if it's in.
(TRANQ )
ok 12 24 W1 LMP o
(TRANG )
o4 12 24 50 ILMP #%# in EGRESS *##
(TRANQ)
ok 12 25 15 CDR Okay. There it is. ECS MASTER ALARM, water
(TRANQ) separator.
ok 12 25 20 IMP Okay .
(TRANQ )
ok 12 25 25 CDR ¥#* poth suit isclation valves to SUIT DISCON-
(TRANG) NECT.
ok 12 25 26 LMP I'11 get them.
(TRANQ)
ob 12 25 28 LMP Got it.
(TRANG )
ok 12 25 30 CDR Okay. Disconnect LM hoses.
(TRANQ)
ok 12 25 L6 LMP Oksay.
(TRANQ)
ok 12 25 50 CDR Connect OPS 02 hose to right-hand PGA blue
(TRANQ) connector and lock.
oLk 12 25 5h IMP Let me do that for you.
(TRANG)
04 12 26 04 CDR Okay. Locked and lock locked.
( TRANQ)
ol 12 26 06 ILMP Raise your arm up.
(TRANQ)
oL 12 26 36 CDR Locked, lock locked.
(TRANQ)
Oh 12 26 W1 CDR Ckay. Retrieve purge valves from pocket.
(TRANQ)
ol 12 26 48 LMP Okay .
(TRANQ)

#¥* Three asterisks denote clipping of words and phrases.
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04 12 26 L9 CDR Verify closed; locked pin installed.
(TRANQ)
04 12 26 51 LMP Okay.
(TRANQ)
o4 12 2€ 52 CDR Install in RH PGA red *#*¥
( TRANQ)
ok 12 27 09 M? Okay. It's installed, locked and lock locked.
(TRANQ)
o4 12 27 1k CDR Did you put it - -
(TRANQ)
oL 12 27 16 VP Oh, wait a minute. Should te - , Stand by.
(TRANG)
Ou 12 27 26 CLR Roger.
( TRANG)
ol 12 27 W2 LMP It's right out in the middle.
(TRANGQ)
Ok 12 27 Lk CTR All right. Check my diverter valves, VERTICAL.
(TRANQ)
0k 12 27 50 ) LMP Both VERTICAL.
{TRANQ)
D4 12 27 55 CDR That's two vertical.
(TRANQ)
ok 12 27 57 LMP Okay.
{ TRANQ)
04 12 27 58 CDR Hold this .., in your purge valve.
(TRANG)
ob 12 28 22 IMP Locked and double locked.
(TRANQ)
04 12 28 25 CDhR Okay.
( TRANQ) ' .
0L 12 28 L2 CDR Position mike.
( TRANQ)
ok 12 29 00 LMF Sure wished I had shaved last night.
{ TRANQ)

%% Three asterisks denote clipping of word and phrases.
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¥¥%¥* Got your mikes where you want them?

Roger.

Verify PLSS mode sélect in AR.

Verified.

I don't know if you guys can read me >n VHF,

but you sure sound good down there.

And locked.
Okay.

All right. The vent window is clear. And re-
move LEVA from the engine cover. Verify EV visor
is attached.

How's the COMM now, Houston? Over.

Buzz, this is Houston. The COMM is vi'ry good.
You are coming in loud and clear, and Mike
passes on the word that he is receiving you ard
following your progress with interest.

Very well, thank you.

Got all the material up in the back?

Complete.

Helmet locked?

Yes. Locked and aligned,

Now, if you'll pull the RCU down.

¥*%* Thre. asterisks denote clipping of word and phrases.
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Wonder if we're triggering all the time.

I don't think so.

Houston, Neil. How do you read?

Neil, this is Houston. Read you locud and clear
and I read both the comments that said: "I
wonder if we're triggering all the time" and "I
don't think so." Prior to that it was relatively
quiet, Over.

Okay. We're hearing a little bit of tackground
noise, and I just wanted toc make sure that we
weren't continually keyed.

Don't sound like it.

Want to put the light back up?

Neil, this is Houston. Would you verify your

RCU vent window's clear? Over.

That's verified.

Roger. Out.

That's gocd.

Okay .

Okay. We can stow this,

Okay. It is stowed. All right, PREP tor EVA.

First you connect the water hose.

Ckay. Let me get yours.
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0k 12 38 36 LMP Okay. Now we should be able to stow these. Huh?
(TRANG)
ok 12 4O 10 cc Columbia, this is Houston. Any joy on the LM
that pass? Over.
Ok 12 Lo 19 CDR Okay. They're all stowed. Connect PL35 water
(TRANQ) hose to PGA. Let's see; let me do that.
04 12 41 03 TMP Okay. That's in and locked.
{TRANQ)
Oh 12 41 O4 CDR Ckay .
(TRANQ)
ob 12 41 36 LMP Houston, Buzz here. Over.
(TRANQ)
oh 12 b1 39 cC Go ahead, Buzz. This is Houston.
obh 12 L1 Lk LMP Roger. Our COMM jusi seemed to clear up a good
(TRANQ) bit. Did CSM just g> over the hill?
ok 12 b1 52 cC Negative. He's been over the hill, h:re, for
a minute or so.
oL 12 L1 59 cC Correction -
ob 12 42 00 CDR Okay .
(TRANQ)
ok 12 42 01 cC He should be losing contact with you in about a
minute.
ok 12 Lk2 10 LMp The flag locks are comp - checked. **¥ locks are

(TRANQ) checked, blue locks are checked, lock locks, red
locks, purge locks; and on this side, the PLSS
locks, and lock locks; both sides, waser locks
and the COMM.

ok 12 k2 32 CDR Okay.
(TRANQ)
ok 12 L2 3h LM? I'11 fix the gloves. Locked.
(TRANQ)
ok 12 4b 15 cC Columbia, this is Houston. Do you read? Over.
ok 12 Ll 21 CcMP Columbia reads you loud and clear on IMNI C -

(COLUMBIA) Charlie.

#%% Three asterisks denote clipping of word and phrases.
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ok 12 ki 25 cc Roger. Columbia, I have LOS and AOS times for
you this pass with MSFN. LOS 109 plus 21 plus 12.
AOS coming around on the corner 110 07 35. Over.

oh 12 Lk 52 CMP Thank you. That's fine.
{COLUMBIA)
04 12 L4 53 cC Roger. Out.
ob 12 L5 32 MP Ckay.
{TRANQ)
o4 12 45 33 CDR Okay .
(TRANQ)
04 12 L5 34 Lvp All locked. Verify your diverter valve open.
(TRANQ) Up position.
Oh 12 ks L7t LMP Diverter valve up.
(TRANQ)
o4 12 L5 Lo CDR Diverter valves up in the minimum.
(TRANQ)
ok 12 45 52 LMP PLSS pump on.
(TRANQ)
Ok 12 45 57 CDR PL3S3 #** on, Running.
(TRANQ)
o4 12 L6 02 P And mine's running, also, and it's cooling already.
(TRANQ) ,
ok 12 46 08 CDR Me, too,
(TRANQ) =~ .
ok 12 W6 10 IMP . Audible tone.
(TRANG)
ok 12 L6 12 CDR Verified.
(TRANQ)
ok 12 L6 14 MP That's what it is. Yes. *** Why don't you bend
(TRANG) down and let me stow that. See if we *¥##
ok 12 46 38 LMP Mine is back to EMU. Already done that pretty
(TRANQ)  well.
Ol 12 46 Uu3 CDR Pretty well, complete.
(TRANQ)

#** Three asterisks denote clipping of word and phrases.
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Okay.
Columbia, this is Houston. Over,
Houston, Columbia. Go ahead.

Were you successful in spotting the
Over.

Roger,
LM cn that pass?
That's negative. I checked both locations, and
no Jjoy.

Okay. If you'd like to loock again next pass,
we have a different set of coordinstes based

on the onboard P57 solution of the IM. These
are Eche 0.3 and 4.8. I say again Echo 0.3,

4.8, same chart. Over.

Roger. I'll lock there. And, also, lLow about
putting that in your machine and comir g out with
some coordinates: latitude and longitude over 2,
and altitude for P22, so it can help n= as best
it can.

Roger.
That P22 is gtill pointing in the wrong way.

Columbia, this is Houston. Latitude plus 0.523,
longitude divided by 2, 11.710. Over.

Roger. Understand plus 00523 and plus 11710.
Thank you.
Houston. Roger. Cut.

Columbia, this is Houston. We're requesting
high-gain antenna, pitch, yaw, — pitch 0, yaw 200.
That is, pitch 0, yaw 200. Over.

*#% cooling unit circuit #*¥#*
How do you read?

Houston, this is Neil.

Neil, this is Houston. Loud and clear.

Three asterisks denote clipping of word and phrases,
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0k 12 52 41 MP Ckay. That's a little bit better now. There we
{TRANQ) g0.
oL 12 52 k2 CDR Roger. Read you and clear,
(TRANQ)
oL 12 52 L7 IMP You're not too loud znd clear, but I think it's
(TRANQ) the same problem. Houston, how do you read Buzz?
ok 12 52 52 cc Buzz, this is Houston. Loud and clear. You're
really coming in beautifully. Over.
oLk 12 52 58 LMP Very good.
(TRANQ)
Ok 12 53 00 CDR Okay. Cabin REPRESS closed.
(TRANG)
2k 12 53 33 MP Okay .
(TRANQ)
ok 12 53 41 CDE Now. Now for the gymnastics.
(TRANQ)
Ok 12 53 46 LMF What?
(TRANQ)
ok 12 53 LT CDR Now comes the gymnastics.
(TRANZ}
0l 12 53 49 IMP Ch, I think it'll be a lot easier.
(TRANQ)
04 12 53 56 CDR Okay. I want to go to DUMP and go dowan to 3.5
(TRANQ) and back to AUTO.
oh 12 54 08 IMP Okay. Going dump and it's down to 4.2, 4.1, - -
(TRANGQ)
ok 12 5k 25 CDR That's 3.5. Are you in AUTO? Verify cabin
(TRANG) pressure at 3.5 and IM suit circuit pr:ssure
between 3.6 and 4.3.
ok 12 sk 4bh IMP It is. Suit ecircuit's at about 43.
(TRANQ )
04 12 54 148 CDR Okay. Verify the PGA pressure is above 45,

(TRANQ) minus L6.

o4 12 54 53 LMP Minus U7T.
(TRANQ)
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Neil, this is Houston. Will you pgive us hack
when you start - -

*%%

- - your chroncmeter. Over.

Roger.

Give it to them later.

Okay. OCkay, let's go to dump.

Dump. Go to dump.

Houston, I'1ll set my watch at 56. Over.

Roger.

3, 2, 1.

MARK,

Houston, Coclumbia is back on the high zain.
Roger, Columbia. Loud and clear. And we copied
you Mark there, Buzz,

Okay. I've got my water warning.

Okay. Water warning.

Is that yours?

Yes. Got mine.

Thre= asterisks denote clipping of word and phrases.
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ol 12 56 22 CDR Okay. Cabin pressure going towards zero. Verify
(TRANGQ) LM suit eircuit 36 to L43. That's verified. FIPGA
pressure above 4.5. Ckay. L.7, coming down. Ready
to open the hatch when we get to zero.

Ok 12 57 06 LMP You want to bring down one of your visors now or
(TRANG) leave them up? T'1l read *¥¥ okay,

oy 1z 57 19 CDR Inner visor down.
(TRANQ)
ol 12 583 18 CDR Four-tenths of a pound in the cabin,
(TRANQ)
Ob 12 59 %6 CLR Down to about 0.2.
(TRANG)
ch 13 01 12 Mp Sure taxes a long time to get all the way down,

(TRANQ) doesn't it?

ok 13 01 14 CIR Yes.
(TRANQ)
o4 13 02 45 LMF Let me see if it will open now,
(TRANG)
ok 13 02 48 CDR Okay.
(TRANQ)
04 13 03 02 CDE Open my RCU there, would you, Buzz? .
(TRANG) t
0k 13 03 52 CDR Push outward. N
(TRANG) ‘
04 13 ok 23 CDE Need some light? .‘ B
(TRANQ) ‘ o
ok 13 04 26 IMF It's unlocked, yes.
(TRANG)
oLk 13 ok 27 CDR Unlocked.,
(TRANQ) :
Ok 13 ok 37 LMP Thet 'll be good enough. ' Qfg;
(TRANQ) -
qg
ok 13 ok %0 CDR It'1ll pop open. "
{TRANQ) -
* %%

Thre: asterisks dencte clipping of word and phrases.
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O 13 05 23 L Get a steady tone in the background?
(TRANQ)
oLk 13 05 28 CDR I have a - static., A little bit of s+atic.
(TRANQ)
0L 12 05 3k LMP I've got a little bit of a steady tone.
(TRANG )
0% 13 05 39 CDR I don't guess I hear that.
(TRANQ)
ok 13 06 15 CC Neil, this is Houston. What's ycour status on
hatch opening? Over.
oLk 13 06 22 CDR Everything is GO here. We're just warting for
(TRANQ) the cabin pressure to bleed so - to biow enough

pressure Lo open the hatch. It's gbout 9.1 on
cur gage now.

0oL 13 06 L8 LMF Sure hate to tug on that thing. Alternative
{TRANQ) would be to cpen *¥¥ {54,

ok 13 06 59 cc Neil, this is Houston. Over.

ob 13 6T b CDE Gc ahead, Houston.
(TRANG)

Oob 13 07 05 cC Roger. We're showing a relatively ststic pressure

on your cabin. Do ycu think you can cpen the hatch
at this pressure of about 1.2 psi?

Sk 13 07 18 CDR We're going to try it.
{TRANQ)

ok 13 07 20 ce Roger.

S Wt ok 13 07 33 CDR The hatch is coming ocven,
¢ (TRANG)

ch 13 07 40 IMp Okay. Hold it from going closed and I'1l get
(TRANG) the valve to - -

Ok 13 0T 43 CDR Okay .
(TRANG)

Ok 13 07 bLs IMP No. I'd better get up first.
(TRANQ)

¥%* Three asterisks denote clipping of word and phrases.
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ok 13 08 11 LMP Okay. The valves in AUTO.
(TRANG)
ok 13 08 12 CDR Okay.
(TRANQ)
ok 13 08 20 IMP Might want to £fill it up to FORWARD.
(TRANG)
o4 13 08 37 CDR Your window cleared yet? Your water vindow
(TRANG) cleared yet?
0L 13 08 U6 LMP It waes, yes.
(TRANQ)
ol 13 08 L8 CDR Mine hasn't cleared yet.
(TRAVQ)
0k 13 08 55 ce Columbia, this is Houston. Gver.
ok 13 09 01 CMP Columbia. Co shead.
(COLUMBIA)
ok 13 99 03 cC Columbia, this is Houston. We'd like you to

cycle the fans in CRYO hydrogen tank rnumber 1,
and LOS time this orbit is 111 19 31.

ok 13 09 23 cc Correction - Make that for the next orbit. You
already have the AOS/LOS for this orbit,
Ok 13 09 35 CMP Roger on time, and you want to cycle the fan in
(COLUMBIA) CRYO hydrogen tank 1.
ok 13 09 L1 ce Roger. Out.
oLk 13 10 39 CDR Have you got your water valve on there?
(TRANQ)
Ok 13 10 41 LMP Yes.
(TRANQ)
ok 13 12 35 cC Columbia, this is Houston. We show you nearing

high-gain antenna scan limits. When you lose lock
on us, we request OMNI Delta., OMNI Delta when you
lose lock. Cver.

ok 13 12 s2 CMP Roger. OMNI Delta.
(coLuMBIA)
04 13 13 22 CDR Okay. My window's cleared. 1I'm going to go to

(TRANQ) turn my cooling up a little bit.
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ok 13 13 26 MP Okay. My window's clear.
( TRANG)
ol 13 13 Lo CDR All RCU windows are clear. And suit cirecuit

(TRANG) is b2 - k3. And I got ascent pressure light,
a VI light, and a ECS light.

04 13 1Lk 00 LMD And we've got a water separater light Hold it
(TRANQ) and I'li check,

04 13 14 03 CDR All right.
(TRANG)

413 14 5 LME And I'll lock at your cabin fan 1 circuit breaker,
(TRANQ ) and you lock at glycol secondary.

ok 13 1b 26 TMF I've got goocd cooling now.
lli“J“!\iQ)

Ok 13 1h 28 DR Me, To0.
VLRANG)

Ch% 13 1ib 38 L Okay. Glycol pump secondary circuit treaker open?
(TRALQ)

ob 13 1k 8o CDK i can see that. T have to lean this way.
(TRANG)

Ok 13 14 48 LM: Can't go any further.
(TRALG)

ol 13 14 52 CDk My cabln fan 1 ¥¥¥
(TRANG)

Oh 13 14 58 IMF Yes. That's gond.
(TRANQ)

oLk 13 15 00 CDh Can you check it?
(TRANQ)

oL 13 15 05 LME It's open. Verified.
{TRANQ)

ok 13 15 1h4 CDE Okay. PGNS radar circuit breaker's open.
(TRANQ)

ok 13 15 29 LMP Well, I'm locking head on at it. I'1l get it.
(TRANQ)

®**  Three asterisks denote clipping of word and phrases.
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Okay. Let's get your antenna.

You'll have to fix my antenna.

Well, ready? ~ -

About rezdy to go down and get some Mcon rock?

My antemna's out. Okay. Now we're ready to
hook up the LEC here.

A1) right. That shoald go down with no twists
at all. Put the bag up this way, vhat's even.
Neil, avz you hocked up to 147

L A

Ve, Ohav., Tow we need to hock this.

Move that up there.

xay.

Ckay. Your visor.

Ckay. Your pack is up agaiast the purse. All
right. Now it's on top of the D3KY. TForward and
up; now you are clear. Little bit toward me.
Stralght down, to your left a little bit. Plenty
of room. Neil, you're lined up nicelyv. Toward
me a little bit, dowr:. Okay. Now you're clear.
You're catching the first hinge on the bottom.

What hinge?

All right. Move, here roll to the left. Okay.

Now you're clear. You're lined up on the platform.
Put your left foot to the right a little bit. Okay.
That's good. Roll left, Good,

Ckay. Now I'm going to check PLSS here.

Ckay. You're not quite squared away. Roll to
the - roll right a little. Now you're even.
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(COLUMETIA)

LME
(TRALG)

CDF
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LMP
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CDR
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IMP
(TRANQ)

That's okay?
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That's good. You've got plenty of room to your
left. It's a little close on the ¥*%¥,

How am I doing?

You're doing fine,

Okey. Do you want those bags?

Yes. Got it%.

Okay. Houston, i'm on the porch.

Roger, Neil.

Ckar. Stand by, Neil.

Coilumbia, Columbis, this is Houston,

and 30 seconds to LC2. ALl systems

Colurbia., Thank you.

Stay where you are a minute, Neil.

Okay. Need a little slack?
You need more slack, Buzz?

No. Hold it just a minute,

Ckay .

Jne minute
G,  QOver.

Ckay. Everything's nice and straight in here.

Three asterisks denote clipping of word and phrases.
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04 13 20 58 CDR Ckay. Can you pull the door open a little more?
(TRANQ)

Ok 13 21 00 LMP All right,
(TRANG)

ol 12 21 03 CDR Okay.
(TRANG )

ok 13 21 07 LMP Did you get ihe MESA out?
(TRANG)

ok 13 21 09 CDR I'm going to pull it now.
(TRANG)

0L 13 21 18 CDE Houston, “he MESA ceme Jdown all right.
(TRANG)

oh 13 21 22 C This is Houston. Roger. We copy. And we'lpe
gtanding oy for your TV.

ok 13 21 39 CDE Housten, tais is Neil. Radio check.

(TRANG)

Oh 13 21 k42 g Neil, this is Houston. Loud and clesar. Bresk.
Break. Buzz, this is Houston. Radio ‘heck, and
verify TV circult breaker in.

b 13 21 5k iMpP Roger, TV circuit breaker's in, and read you

(TRANG) ive-gquare.

0 13 22 90 cc Roger., We're getting a plicture on the TV,

obh 13 22 LMP You got a good picture, huh?
(TRANQ)

Ch 13 22 11 cC There's a great deal of contrast in it, and cur-
rently it's upside-down on our monitor, but we can
make out & fair amcunt of detail.

oL 13 22 28 LMP Okay. Will you verify the position - the opening

(TRANG ) I cught to hawve on the camera?

ok 13 22 3k cC Stand by.

o4 13 22 48 CcC Okay. Nell, we can see you coming down the ladder
now.

0ob4 13 22 59 CDR Okay. I just checked getting back up to that first

(TRANG) step, Buzz. It's - not even collapsed too far, but

it's adequate to get back up.
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obh 13 23 10 cc Roger. We copy.
o4 13 23 11 CIR It takes a pretity good 1little Jump.
(TRANG)
ob 13 23 25 cC Buzz, this is Houston. F/2 - 1/160th second
for shadow photography orn the sequence camera.
ok 13 23 35 IMP Okay .
(TRANQ)
o4 13 23 38 CIDR I'm at the foot of tiie ladder. The LM footpads
(TRANGQ) are only depressed in the surface about 1 or
2 inches, although the surface appears toc be very,
very fine grained, as you get close tc 1t. It's
almost like a powder. Down there, it's wvery fine.
ok 13 23 1z CLE I'm going o step off the LM now.
(TRANG)
ob 13 2% 48 CDE THAT'S ONE SMALL STEF FOR MAN, ONE GIANT LEAP
{TRANQ) OR MANKIND. —
oLk 13 24 48 CDR And the - the surface is fine and powiery. I
{ TRANG ) can - I can pick it ip loosely with my toe.
t does adhere in fine layers like powdered
chiarcoal to the sole and sides of my toots. I
only go in a small fraction of an inch, maybe an
eighth of an inch, but I can see the footprints
of my boots and the treads in the fine, sandy
particles,
o4 13 25 30 Ce Neil, this is Houston. We're copyiag.
ok 13 25 L5 CDR There seems to be no difficulty in moving around
as we suspected. It's even perhaps eusier than
the simulations at one-sixth g that we performed
in the varicus simuiations on the ground. It's
actually no trouble to walk around. (kay. The
descent engine did not leave a crater of any size.
Jt has about 1 foot clearance on the ground.
We're essentially on a very level place here. I
can see some evidence of rays emanating from the
descent engine, but a very insignificant amount.
ob 13 26 5L CDR Okay, Buzz, we ready to bring down the camera?
oLk 13 26 59 LMP I'm all ready. I think it's been all squared away

and in good shape.

ob 13 27 03 CDE Okay .
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oh 13 27 35 LMP Okay. You'll have to pay out all the LEC. It
locks like it's coming out rice and evenly.

ok 13 27 13 CDR Okay. It's guite dark here in the shadow and
a little hard for me to see that T have good
footing. 1'il work my way over into the sun-
light here without looking directly into the

Sun.

ok 13 27 28 ME Qkay. It's taut now.

ok 13 27 51 IMF Ckay. I think you'rs pulling the wrong one.

Ok 13 27 55 CDE I'm just - Okay. I'm ready to pull it down now.
There was still a little bit left in the -

04 13 28 01 LMP Okay. Don't hold it quite sc tight.

CLh 13 28 g2 CDE Ckay .

04 13 28 17 CDF Looking up at the IM, I'm standing directly in

the shadow now lcoking up at Buzz in the window.
And T can see everytliing quite clearly. The
light is sufficientiy bright, backiighted into
the front of the IM, that everything is very
clearly visgible.

Ok 13 28 55 LMF Okay. I'm going te b changing the *%%

Ok 13 28 58 CDF Okay .

oL 13 30 23 CDF The camera is installed on the RCU brzcket, and
I'm storing the LEC on the secondary strut.

Ok 13 30 53 CDE I'11l step out and take some of my firs— plctures
here,

04 13 31 05 o) Roger. Neil, we're reading you loud and clear.

We see you getting some pictures and the con-
tingency sample.

ob 13 32 19 Ccc Neil, this is Houston. Did you copy &bout the
contingency sample? OQver.

ol 13 32 26 CDR Roger. I'm going to gzet to that just as soon as
I finish these picture series.

o4 13 33 25 Mp Okay. Going to get the contingency sanple there,
Neil.

¥#% Three asterisks denote clipping of words and phrases.
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ok 13 33 27 CDR Right.
04 13 33 30 LMP Okay. That's good.
OL 13 33 58 IMFE Okay. The contingency sample is down and it's

¥%% . Locks 1like it's a little difficult to dig
through the initial crust.

o4 13 34 12 CDE This is very interesting. It's a very soft sur-
face, but here and there where I plug with the
contingency sample collector, I run into a very
hard surface, but it appears tc be very cohesive
material of the same sort. 1I'll try to get a rock
in here. Just a couple.

Oh 13 3k 5h I That looks beautiful from lhere, Feil,

oL 13 34 56 onr it has = stork beauty all its own., Tt's like
much of thne high desert oF the United States.
It's different but it's very pretiy out here.
Be advised that a lot of the rock samples out
here, the hard rock samples, have what appear
t0 be vesicles in the surface. Aiso, I am
looking at one now that appears to have some sort
of phenocryst.

04 13 35 30 CC Houston., Roger. OQut.

O4 13 35 L3 LMp Okay. The handie is off the *¥¥ ipn alout 6 or
8 inches into the surface. I could *¥¥ easy ¥%#*,

0L 13 35 56 CDR Yes, it is. It's - I'm sure I could push it in
farther, but it's hard for me to bend down further
than that.

ok 13 36 07 IMP Now, you can throw so far.

ob 13 36 08 CDR You can really throw thiungs a long way up here.

Chk 13 36 32 CDE That pocket open, Buzz?

Ob 13 36 35 LMpP Yes, it is. It's not up against your suit though.

Hit it back once more. More toward the inside.
Okay. That's good.

o4 13 36 57 CDR That in the pocket?
ob 13 36 52 IMP Yes. Push down.

*®%¥% Three asterisks denote clipping of words and phrases.
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Gl o173 36055 CDR Got it?

o 13 36 57 LMp No. It's not all the way in. Push it, There
you go.

oLk 13 37 08 CDR Contingenecy sample is in the pocket. My oxygen
is 81 percent. I have no flags, and I'm in
minimum flow.

Ok 13 37 22 ol This is Houston. Roger, Neil.

04 13 37 40 IMP Okay. I have got the cameras cn at onc frame
a second.

Ch 13 37 La CDR Okay .

0L 13 37 52 LMP And I've got the 80 percent, no flags.

ok 13 38 ¢0 CLE sre you getting a 1V picture now, Houston?

ok 13 28 o35 oc Neil, yes we are getting a TV picture.

04 13 38 z2 cC Neil, this is Houston. We're getting a picture.
You're not in it at the present time. We can
see the bag on the LEC being moved by Buzz,
though. Here you come irnto our field of view.

04 13 38 33 CDR

Oh 13 38 35 IMP Roger.

ob 13 38 36 CER Hold it a second. First let me move that over
the edge for you.

Ol 13 38 L1 Lve Ckay. Are you ready for me to come ouh?

ok 13 38 L2 CDR Yes. dJust stand by a second. I'll move this
over the handrail.

ob 23 39 026 CDR Okay .

ok 13 39 07 ILMP A1l right. That's got it. Are you ready?

ob 13 39 11 CDR All set., Okay. You saw what difficulties I was

having. I'll try to watch your PLSS from under-
neath here.

END COF TAPE
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Ok 13 39 43 LMP A1 right. The backup camera's positioned.

o4 13 39 57 CDR Okay. .Your PLSS is - Looks like it is clearing

okay. Your toes are about to come over the sill,
Okay. Now drop your PLSS down. There you go;
you're claar. And laterally you're good. You've
got an inch clearance on top of your FLSS.

04 13 Lo 18 LMP Okay. You need a little bit of arching of the
back to come down. ... How are are my feet
from the edge?

ob 13 Lo 27 CDE Okay. ¥You're right at the edge of the porch.

04 13 40 30 M Tkay. Back in ¥** little of JooT movement ¥¥¥
rorch. Littie arching of the hacs. ielimet
comes up and clears “he bulknead -rithoat any

trouble at =11.
0L 13 Lo L& CDH Looks good.
04 13 L1 08 co Neil, this is Housten. Bazed on your camera

transfer with the LEC, do you foresee any
difficulties in SRC transfer? Over.

oLk 13 b1 18 CoR Negetive.

0k 13 k1 28 N Okay. DNow I want to back up and part’ally close
the hatch.

Ob 313 L1 L7 M} Making sure not to lock it on my way cul.

ok 13 Li 53 CDE (Laughter) A pretty good thought.

0h 13 41 56 LMF That's our home for the next couple of hours and

we want to take good care of it. Okay. I'm
on the top step and T can look down over the
RCU, landing gear padés. It's a very rimple

matter to hop down from cone step to tle next.

ok 13 k2 18 CDF Yes, I found I could be very comforteble, and
walking is also very comfortable.

Ok 13 L2 28 CDK You've got three more steps and then a long one.

¥%¥%* Three asterisks denote clipping of words and phrases.
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Oh i3 W2 hp LMp Okay. I'm going to leave that one foobt up there
and both hands down to about the fourth rung up.

ok 13 L2 50 CDR There you go.

Ok 13 L2 53 LMP Okay. Now I think I'11l do the same *%%

O4 13 43 01 cDoR A little more. About another inch.

ok 13 43 05 CDE THERE YOU GOT IT.

Gk 13 43 08 CDR That's a good step. About a 3-footer.

04 13 43 16 LMP Beautiful view!

Ok 13 43 18 CDr Isn't that somethinzg! Magnificent sight out
here.

o4 13 43 2L LMp Magnificent desolation.

oL 13 L3 L7 LME Looks like the secomdary strut *¥¥* 1i{tle thermal

effects on it right here, Keil.

Gk 13 k3 54 CD) Yes., I noticed that. That seems to be the
worst, although similar effects are on -~ all
around.

Ch 13 LL -- BEGIN LUNAR REV 18

Ol 13 Lk o7 MS ... powder, isn't it%

oh 13 4L 09 CDR Isn't it fine?

ob 13 4b 11 IME Right in this area I don't think there's much

of any **¥¥ fine powder *¥¥ clods together, and
it's hard to tell whether it's a clod or a rock.

oh 13 Lk 23 CDR Notice how you can kick it out.
oh 13 Ll 28 IMP Yes. And it bounces and then -
0k 13 44 35 LMP Reaching down is fairly easy. I got my suit

dirty at this stage.

#%%¥  Three asterisks denote clipping of words and phrases.
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The mass of the backpack does have some effect
in inertis.

There's a slight tendency, I can see now, to
¥%¥% backwards *¥* due to the soft, very soft
texture.

You're standing on a rock, a big rock there now.
This pad sure didn't ¥¥%

No. It didn't.

There's absolutely no crater there at all from
the engine.

No.

I wonder if asbout riznt under th: copine is
where the probe migh®t nave hit.

I'4 1ike that.
Yes. T think that's s good representztion of
our sideward velocity at touchdown there - hole

at the probe.

I see that probe over on the minus-Y strut.
It's broken off and vent back up.

It did, didn't it? ‘e other two botl bent
over,

Can't say too much for the visibility right here
without the visor up. It's dark. It looks

like there is a *¥¥ surface of it is **¥ pounded
rock *¥¥  And incidentally, these rocks *¥¥ very
powdery surface *¥¥

Say again, please, Buzz; you're cuttirg out.

I say that the rocks are rather slippery.

Roger.

A powdery surface when the sun hits. *¥% they
split up all the very little fine porouses ¥¥¥%,

Will tend to slide over it rather easily.

Traction *¥¥ seems quite good. *¥*

¥#* Three asterisks denote clipping of words and phrases.
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¥E¥% About to lose my balance in one dircetion

and recovery is a quite natural and very eagy ¥*%
And, moving your arms around, Jack, doesn'i *¥¥
off the surface *** not quite that light-footed.

And, I have the insulation off the MESA now and
MESA seems to be in good shape.

Got to be careful that you are leaning in the
direction you want to go, otherwise you ¥¥#
slightly inebriated. In other words, you have
to cross your foot over to stay underneath where
your center-of-mass is.

And, N2il, didn't I say we might see some purple
rocks?

Find a purple rcck?

% %%

,..
+

Yes. Thev ere small, sperkly #*%% 2wgerernd
places *¥¥ yould meke o first guess tlat some
sort ¢f biotite **¥ VYe'll leave +that to further
analysis ¥¥#¥

Pl
o

g
L

¥%¥¥% compact undernealin ¥¥% completely no ¥¥¥
you don't sink down rore than a quarter of
ar inch.

Okay, Houston. 1I'm going to change lenses on
you.

Roger, Neil.

Okay, Houston. Tell me if you're getting a new
picture.

Neil, this is Houston. That's affirmative.
We're getting a new picture. You can zell it's
& longer focal length lens. And for your infor-
mation, all IM systems are GO. Over.

We appreciate that. Thank you.

Neil is now unveiling the plaque **¥ gear.

Roger. We got you boresighted, but back under
one track.

Three asterisks dencte clipping of words and Phrases.
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Far thoge who haven't resd Lhe plogue, we'll
reead the plague that's on the front landing

gear of this IM. First there's two hemispheres,
one showing each of the two hemlspheres of the
Earth. Underneath it says '"Here Man from the
planet Barth first set foot upon the Moon,

July 1969 A.D. We came in peace for all mankind.’
It has the c¢rew members' signatures and the
sigrngture of the President of the Unit-d States.

Ready for the camera?
No. TI'11 get it. ©No, you take this TV on out.
Watch the LEC, there.

Now I'm afraid these ... materislis are going to
get dusty ¥¥*¥

The surface material is powdery! *¥3% oy good
your lens is, but if you can ¥¥% gpudges .
very mach 1ike a very finely powdered carbon,
but it's very pretty looking.

Would you pull cut some of my cable for me, Buzz?

Houston. How close are you able to get things in
focus?

This is Houston. Ve can see Buzz's rizsht hand.
It is somewhat ocut of focus. I'd say ve were
focuzing down to probably - oh, about ¢ inches
to a foot behind the position of his hand when
he was pulling out the cable.

Qkay. How's the temperature on there?
Temperature of the camera is showing z=ro.

I'm a 1little cooi. I think I'll trade ¥#¥%

I'm on intermediate now, Houston, and . show
3.78. ©No flags, TO #¥%

Houston. Roger. Cut.

And, we'll probably need a little *** distance
¥%¥% back location *** television camera.

Three asterisks denote clipping of words and phrases.



(GOSS NET 1) Tape T1/6

Page 386
o4 13 56 14 LMP Neil, lock at the minus Y-strut, the direction
of travel there *¥¥* travel from right to left.
0Lk 13 56 24 CDR Right.
o4 13 56 25 LMP This one over hesre underneath the ascent engine

Where the probe first hit - the minus-Y probe
first hit.

04 13 56 35 CDR I got plenty of cable?

04 13 56 38 LMF You've got plenty. ©lenty more.

04 13 56 L8 IMP Okay. I think I've got the end of it.

oL 13 56 51 CDR Something interesiing: in the Tottem of this

little crater here - It may be -

0L 13 37 71 LHE Now keep zoing. We've got a lot more.

Ok 13 57 23 CDE Okay .

04 13 57 Ok LMy Getting a little harder to pull cut, here.

04 13 57 30 CDE How far would ycu say I am, Buzz?

0Lk 13 57 33 LMF Forty, 50 feet. Why doa't you turn around and
let them get a view from there snd see what the
field of view looks like?

Ok 13 57 42 CDR Okay.

Oh 13 57 45 MpP You're backing intc the cable.

O4 13 57 46 CDR Okay .

0k 13 57 350 LMp Turn around to your right, would be better.

o4 13 57 53 CDR T don't want to go into the Sun if I can avoid
it.

Ok 13 57 55 LmMe That's right. Yes.

Ok 13 57 59 CDR I'11 just leave it --

oh 13 58 ¢1 LMP - - Al] right.

o4 12 58 @2 CDR - - sit like that and walk around it.
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Houston. How's that field of view going to
pick up the MESA? ¥¥¥ far away?

Roger.

Neil, this is Houston. The field of view is
okey. We'd like you te aim it a little bit more
to the right. Over.

Okay .

Okay. That's all the cable we have. ¥¥¥ pnot
going out. I'll start wsorking on the solar

wind - -

A 3ittle bit toc much to the right., Can you

bring it back left sbout & or 5 Jegrees?
Okay. That loocks geood Heil.

Okay, now. Do you think T ougnt Lo be farther
away, or closer?

Can't get too much further away.

Let's try it like that for a while. I'll get
a couple of panoramas with it, here,

Roger. You lock okay as far as distance goes,
Neil. And we'll line you up again wnen you
finish the panorama. Now ycu're going too fas’
on the panorama swzep. You're going to have to
stop, or -

I haven't stopped - I haven't set it down yet,
That's the first picture in the panorama.

Right there.

Roger.

It's taken just a little - about north, north-
east.

Tell me if you've got a picture, Houston.
We've got a beautiful picture, Neil.

Okay. I'm golng to move it.

Three asterisks denote clipping of words and phrases.



(GO3S NET 1) Tape 71/8
Page 388

th il oo 10 (0 Okay. Heree's anobieer srood one.
O 14 6D 23 ce Okay, we got that one.

o4 14 00 29 Chr Okay. Now, this one is right down front, straipght

west. And I want to know 1If you can see an angular

rock in the foreground.

ch 14 00 W1 cC Roger. We have a large engular rock n the fore-
ground, and it iooks like a much small er rock a
couple of inches to the left of it. Uver.

0L 14 00 52 CDR M1 right. And then on beyond it about 10 feet
is an even larger rock that's very rounded. That
rcck is about - The closest one fo you iz about
sticking out of tne sand abcut 1 foot. And it's
about a foot and ons-kalf long, and it's abeut 6
inches thick, but I%'s stanaing on =dge.

ok 1L 01 16 oC Keger.

ch 14 01 26 LM Okay, Neil, I've pgot the table cut ad the bag
deployed.

Db 14 01 33 ce We've got this view, Neil.

o4 1L 01 k2 CDR This is straight scuth.

Ch 1Lk 01 Ls CC Roger. And we see the shadow of the LM,

oL 1% 01 48 o Roger. The little hill just beyond tae shadov
of the IM is a pair of elongate craters about -
probably the pair togsther is about hd feet
long and 20 feet across, and they're orobably
6 feet deep. We'll probably get some more
work in there later.

o4 1L o2 20 cc Roger. We see Buzz going aboul his work.

0h 1L Q2 22 CDE How's that for a final?

o4 14 02 26 CC For a final orientation, we'd like it to come
left about 5 degrees. Over.

oLk 14 02 36 cc Now back to the right about half as much.

ok 14 02 k2 CDR Okay?

o4 1k 02 53 cc Okay. That looks good there, Neil.
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Okay .

Okay. You can make a Mark, Houston. *¥¥ Gde-
ployed.

Roger. Solar wind.

And, incidently, you can use the shadcw that the
staff makes to ¥** getting it perpendicular *¥*¥,

Roger.

Some of these small depressions *¥¥ tend to sink -
oh, maybe 2 or 3 inches. *¥¥ gypgest exactly
what the Surveyor pictures showed when they
pushed away a little bit. You get & itorce trans-
mitted through the upper surface of the soll and

-~

about 5 or 6 inches cf bay breaks loose and moves
as if it were cakei on the surface, wren in fact
it really isn't.

T noticed in the soft spots where we khad foot-
prints nearly an inch deep that the scil is very
cohesive and it will retain a -~ will retain a
slope of probably 70 degrees slong side of the
footprints.

Okay?

Yes. I think that's excellent.

They didn't come off?

®%% got the *¥¥

*%®¥% that part? **¥¥ 3 rock here.

You'll have to extend that one.

Columbia, Columbia, this is Houston. Over.

* % ¥

Houston, Columbia on the high gain. Cver.

Columbisa, this is Houston. Reading you loud and
clear. Over.

Yes. Reading you loud and clear. How's it going?
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Roger. The EVA is progressing beautifully. I
believe they are setting up the flag now.

Great.

+ g
[93 8564

I guess you're about
that doesn't have TV

only person around
coverage of the scene.

That's 811 right. I don't mird a bpit.

is the guality of the TV?

On, it's beautiful, Mike. It really is.
Jh, gee, that's great! Is the lignting half-
wgy decent?

fes, indeed. They've got the
you can see the cstars
surface.

flag up now and
and stripe: orn the lunar

Beautiful. Just beautiful.

That's good.
a little bit.

See 1f you can pull that end off
Take that end up a little.

It won't pull out.
Ckay.
Jver.,

Neil, this is Houston. Radio check.

Roger, Houston. Loud and clear.
Roger. Cut.

Loud and clear, Houston.

Roger, Buzz.

I'd like to evaluate the various paces that a
person can **¥ traveling on the lunar surface.

I believe T'm ocut of your field of wview. Is
right, now, Houston?
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ok 14 13 30 ce That's affirmative, Buzz.
ol 14 13 37 ce You are in our field of view now.
ok 14 13 42 IMP Okay. You do have to be rather careful to keep

track of where your center of mass is. Some-
times, it takes about two or three paces to make
sure you've got your feet underneath you.

ob 1k 14 05 LME About two to three or maybe four easy noces can
bring you to a nearly smooth stop. ¥*#¥ change
directions, like a football player, you just have to
to **¥% foot out to the side and cut a little bit.

Ok 14 14 38 LMp So-called kangeroo nop does work, but it seems
that your forward mobility is not guits as good
as - it is in the conventional - rcre conven-
ticnal one feoot after another.

Ok 14 15 06 LMF t's hard saying what a sane pace nigit be.
I think it's the one that I'm using now - would
get rather tiring after several hundred *#¥ pyut
this may be a function of this suit, s well as
lack of gravity forces.

ok 1L 15 47 cC Tranquility Base, this is Houston. Coculd we get
both of you on the camera for a minute, please?

ob 1k 16 00 CDF Say again, Houston.

ok 14 16 22 cC Roger. We'd like to get both of you in the firld

of view of the camers for a minute.

Ob 14 16 09 cc Neil and Buzz, the President of the Urnited States
is in his office now and would like to 58y a
few words to you. Over.

ok 1k 16 23 CDR That would be an honor.
o4 14 16 25 cec Go ahead, Mr. President. This is Houston. Out.
THE FOLLOWING IS A MESSAGE FROM RICHARD M. NIXON, PRESTDENT OF THE UNITED

STATES; THE MESSAGE ORIGINATED FROM THE OVAL ROOM OF THE WHITE HOUSE,
WASHINGTON, DISTRICT OF COLUMBIA

o4 14 16 30 PRESTDENT Neil and Buzz, I am talking to you by telephone
NIXON from the Oval Room at the White House, and this
certainly has to be the most historic telephone

*%%  Thyee gsterisks denote ¢lipping of words and phrases.
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call ever made. I just can't tell you how proud
we all are of what you *¥% ror every American.

This has to be the proudest day of our lives. And
for people all over the world, I am sure they, too,
Join with Americans in recognizing whit an im-
mense feat this is., DBecause of what you have done,
the heavens have become a part of man's world.

And as you talk to us from the Sea of Tranguility,
it inzpires us to redouble our efforts to bring
Peace and tranquility to Earth. For one price-
less moment in the whole history of man, 211 the
people on this Earth are truly one; one in their
pride in what you have done, and cne in our
brayers that you will return safely to Earth,

o 1k 17 by CDR Thenk you, Mr, President. It's a great honor and
privilege for us to be here representing aot only
the United States but men of peace of zll nations,
and with interest and a curiosity and a visien for
the future. It's an hcnor for us te be able to
participate here today.

obh 14 18 12 PRESIDANT  And thank you very much and I look forward - All
NIX0w of us look forward to seeing you con the Hornet
on Thursday.

ob 14 18 21 P I losk forward to that very much, sir.
ok 14 18 31 cc Columbia, Columbia, this is Houston. OUver,
ok 14 18 37 CMP Loud and clear, Houston.
{COLUMBIA)
ob 1L 18 39 cc Roger. 1 got a P22 AUTO optics - AUTO optics PAD
for you.
Ok 14 18 53 CMP Roger. Go ahead.
(COLUMBIA)
oh 14 18 6 cc Roger. P22 landmark ID, IM: TI1, 110 25 56; T2,

110 32 06. Three miles south; time of closest
approach, 110 33 L0. Shaft 353.855, trunnion
46.495, roll zero, pitch 250, yaw zerc. Over.

ol 1% 19 53 CMP Roger. Thank you. Readback not required.
(COLUMBTA)
Ok 1k 19 55 cC Roger. Out,

*#% Three asterisks denote clipping of words and phrases.
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Houston, it's very interesting to note that when
I kick my foot *¥¥* with nc atmosphere here, and
this gravity ¥**¥ they seem to leave, and most of
them have gbout the same angle of departure and
velocity. TFrom where I stand, a large portion
of them will impact at a certain distance out.
Several ¥*¥* the percentage is, of course, that
will impact ¥¥* different roegions *¥¥* jt's highly
dependent upon ¥¥¥ the initial trajectory upward
#*# yhere most of the ¥¥*¥ glready the particles
are found, ... terrain.

Roger, Buzz. And break. Break. Columbia, this
is Houston. When you track out of high-gain an-
tenna, then let's request OMNI Delta, OMNI Delta.
Cver.

i've noticed several times in going from the sun-
light into the shadow, that just as I go in, I
catch an additional reflection off the LM ¥*#
along with the reflection off my face onto the
visor, makes visibility very pocr just at the
transition *¥¥ gunlight into the shadow. I
essentially have so much glare coming onto my
visor ¥¥% ghadow ¥*%® helmet actually gets the
shadow. Than it takes a short while for my eyes
tc adapt to the lighting conditions. *#*¥ inside
the cshadow area, visibility, as we saic before,
is not too great, but both visor's up **¥ what
sort of footprints we have and the general con-
dition of the soil. Then, after being out in the
sunlight a while, it takes - Watch it, Neill
Nell, you're on the csable.

Okay .

Yes. Lift up your right foot, right foot. It's
still ~ your toe is still hooked in it.

That one?

Yegs. It's still hooked in it. Wait a minute.
Okay. You're clear now.

##% Three asterisks denote clipping of words and phrases.
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Thank you.
Now, let's move that over this way.
Okay. I've got it.
The blue-color of my boots has completely dis-
appeared now into this *** gtill don't know ex-
actly what color to describe this other than
ash-cocos color, It seems to be covering most
of the lighter part of the bool *¥¥ color that
¥%% yery fine particlesg ¥¥¥,
Buzz, this is Houston. You're cutting out on
the end of your transmissions. Can you speak
a little more c¢losely into your microphone? OQOvar.
Roger. 1I'1ll try that,
Beautiful.
Well, I had that one inside my mouth that time.
It sounded a little wet.
In general, time spent in the shadow doesn't
seem to have any *** thermal effects. *¥¥ ingide
the suit., There is a difference, of ccourse, in
the ... radiation and the helmet. So T think
there's a tendency to feel a littls cocler in the
shadow than the Sun.
Columbia, this is Houston. Over.
Columbia, this is Houston. Over.
Columbia, this is Houston. Over.
Houston, Columbia in Delta.
Roger. You should hsve VHF A0S with the LM right
about now. VHF LOS will be about 40 minutes

15 seconds. QOver.

Thank you.
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ok 1k 28 22 IMP As I lock around the area, the contrast, in
general, is ¥**¥ comes about completely by virtue
of the shadow *¥* down Sun ... very light-colored

gray, light gray color, a halo around my own sha-
dow, around the shadow of my heimet. Then, as I
lock off across *¥¥ the contrast becomes strongest
in that the surrounding color is still fairly
light. As you lock down into the Sun *¥% g larger
amount of *¥¥ ghadowed ares is looking towsrd us.
The general color of the *#*¥ surrounding *¥¥% the
contrast is not as great. Surveying all the dusty
ares that we've kicked up **¥* considerably darker
in texture. How, I've kicked up one, and I ima-~
gine that this is *¥¥ Surveyor, The same is true
when I survey across on - along the area that ws're
walking. In general **%* t¢ the fact that there
are foolprints there. General terrain where I've
been kicking up a lot of this surface material is
generally of a darker contrast *¥¥ coior.

ob 1k 31 29 Mp The pancrama I'11 be taking is about 30 or U0 feet
out to plus *¥%¥

ok 14 31 39 cc Say again which strut, Buzz?

Ok 14 31 43 LMP The plus-Z strut.

oh 1h 31 k7 cc Roger.

ol 14 31 48 LMP And right in this area, there are two craters.
The one that's right In front of me now as I lork
off in about the eleven o'clock positicn from tue
spacecraft, about 3C to 35 feet ... There's several
eral rocks and boulders 6 to 8 inches azross ...
sizes.

o4 14 34 13 LMP I'm now in the area of the minus-Y strut taking
some ... photographs.

04 14 35 52 MP How's the bulk sample coming, Neil?

ol 14 35 56 CDR Bulk sample is Jjust being sealed.

oh 1L 36 58 CMP Houston, Columbia.

(COLUMBIA)
ok 14 37 01 cC Columbia, this is Houston. Go ahead. Uver.
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ob 14 37 09 CMP Roger, No marks on the LM that time. I did see
{COLUMRIA) a suspiciously small white object whose coordi-
nates are - -
o4 14 37 25 cC Go ahead with the coordinates on the small white
object.
ol 1k 37 28 CMP Easy - Easy 0.3, 7.6, but I ... right on the

(COLUMBIA)  scuthwest end of a crater. I think they would
know it if they were in such a locaticn. It
looks like their LM would be pitched up quite
a degree. It's on the southwest wall of a
smallish crater.

o4 14 37 58 cC Roger. Copy Echo 0.3 and 7.6, and -

o4 1L 38 27 ce Columbia, this is Houston. While I'm talking
to you, LOS will be at 111 19 31; ACS, 112 05 L3,
Over.

ok 1L 39 oh ce Columbia, this is Houston. Did you copy LOS ACS
times? Over,

ok 14 39 1k CMP Negative, Houston. You broke. Disregerd. I'll

(COLUMBIA) get them off the flight plans.

ok 1k 39 19 ce Roger. Out.

Ok 14 39 %6 LMP The jet deflector that's mounted on quad 1 seems
to be a good bit more wrinkled *¥#¥ right now on
quad L.

o4 14 4o 12 CC You're breaking up again, Buzz.

ob 14 Lo 18 LMP I say the jets deflector that's mounted on quad L

seems te be - the surface of it seems to be more
wrinkled than the one that's on quad 1. Generally,
underneath part of the IM seems to have stood up
quite well to the ¥** get some pictures in the aft
part of the IM that will illuminate the thermal
effects much better than we could get them up here
in the front.

o4 14 ko 53 cC Roger. Out.

o4 14 Lo 58 LMP We're going to get some particular photographs of
the bulk sample ares, Neil?

#%%*  Three asterisks denote clipping of words and phrases.
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Okay .

And, Houston? Buzz here. I'm showing 3.78 psi,
63 percent, no flags, adequate, slight warming
*#% fingered.

Roger. And Neil has 66 percent O,, no flags,

pinimum cooling, and the suit pressure is 382.
Houston. Roger. Out.

Buzz, this is Houston. Have you removed the
closeup camera from the MEBA yet? Over,

legative. Thank you.

¥¥% got the panorama now. Ckay.

Did you get 1it?

Houston, how dees our timeline appear to be going?

Roger. It locks like you're about a half hour
slow on it. We're working on consumabies. Over,

All right.

Neil and Buzz, this is Houston. To clarify my
last, your consumables are in good shape at this
time, The 30-minute reference was with respect
to the nominal timeline. Over,

Roger. I understand that.

I don't note any abnormalities in the M. The
pods seem to be in good shape. The primary and
secondary struts are in good shape. Antennas

are all in place. There's no evidence of problem
underneath the IM due to engine exhaust or drain-
age of any kind.

Roger. Out.

It's very surprising, the very surprising lack of
penetration of all four of the foot pads. I'd
say if we were to try and determine just how far
below the surface they would have penetrated,

you'd measure maybe 3 inches, wouldn't you say,
Neil?
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obh 14 47 37 CDR At the most, yes. That Y-strut there is probably
even less than that.
ok 14 k7 55 MP Nice paint job.
Ok 1L L8 ok CDR I get a picture of the plus-Y strut taken from

near the descent stage, and I think we'll be able
to see a little bit better what the thermal effects
are., OSeem to be guite minimal.

Oh 14 48 L8 LMP There's one picture taken in the right rear of
the spacecraft locking at the skirt of the descent
stage, shows a2 quite darkening of the surface
color, a rather minimal amount of radiating or etch-
ing away or ercosion of the surface. O descent,
both of us remarked that we could see g large
amount of very fine dust particles moving out.

It was reported beforehand that we would probably
see an upgzesing from the surface after actual
engine shutdown, but as I recall, T was unable

16 confirm that.

oL 14 50 26 LMP This is too big an angle, Neil,

o4 14 50 34 CDR Yes. I think you are right.

o4 14 51 29 IMP We're back at the minus-Z strut now. *¥¥¥ very
little force of impact that we actually had.

oh 14 52 01 mp And, Neil, if you'll take the camera, I'll get
to work on the SEQ bay.

oh 14 52 05 CDR Okay.

ok 14 52 07 cC Columbia, Columbisa, this is Houston. 1 notice
that -

04 1k 52 16 cC Go ahead, Buzz.

oh 14 52 20 LMP Taking some close-up pictures of that rock.

o4 14 52 27 LMP I was saying that, Houston, *¥¥ gtop and take a

photograph or something and then want to start
moving again sideways, there's quite a tendency
to start deing it with just gradual sideways hops
until you start getting #*¥

ok 14 52 47 cc Roger.
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Can you see us underneath the LM over at the SEQ
bay, Houston?

Yes indeed, Buzz. We can see your feet sticking
our underneath the structure of the IM descent
stage.

Okay. I'm just on the other side of the -~ -

Now we can see you through the siructure of the
minus-Z secondary strut.

All right. The doors are open, and it locks like
they are gocing to stay up without any prcblem.

Columbia, Columbia, this is Houstoan. We are about
tc lose you on the OMNI's. Reguest high-gain
antenna, REACQ mode Fish 20, yaw 135. Cver.

You want to pick sn area, Neil?

Mzke that yaw 175, Coclumbia, yaw 175 on the high
gain,

Columhisa is locked up on the high gain, Houston.

Roger. Out.

Houston, the passive seismometer has been deployed
manually.

Roger,

And the manual deployment of the LR cubed, the
little spring that is at the end of the string is
pulled off of the picks head. However, I was

able to reach up and get hold of the picks head
and pull it loose. So, it will be deployed manual-
ly, also.

Roger.

And, the panorama is complete. **¥ and the LM -
got the IM at 7 30 position at about 60 feet.

And the dcors are clcsed and locked.
Roger.

Have you got us a good area picked out?
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o4 14 57 53 CDR Yes. I think right out on that rise out there
is probably as good as any.

Ok 1% 58 08 CDR I'1l probably stay on the high ground there and - -

ob 1L 58 16 MP Watch it; the edge of that crater is - drops - -

ol 14 58 19 CDR Yes, It drops off there, doesn't it?

Ok 1k 58 24 IMP Get a couple of close-ups on these quite rounded
large boulders.

Ok 14 58 L4 CDR About 40 feet out - I'd say out at the end of that
next - -

ok 14 58 50 LMP It's going to e a little difficult to find a good
level spot here.

o4 14 58 55 CDF The top of that next little ridge there. Wouldn't
that be a pretty good place?

ok 14 59 03 LMF All right. Should I put the IR cubed right about
here?

o4 14 59 o7 CDR A1l right.

oh 14 59 10 LMF I'm going to have to get on the other side of
this rock here.

ok 14 59 19 CDR I would go right around that crater to the left
there. Isn't that a level spot there?

oLk 14 59 25 LMP I think this right here is just as level.

o4 15 00 00 CDR These boulders look like basalt, and they have

probably 2-percent white minerals in them, the
white crystals. And the thing that I reported

as the vesicular before, I'm not - I don't be-
lieve I believe that any moere. I think that
small craters - they look like little impact
craters where shot - B-B shot has hit the surface.

04 15 02 08 LMP Houston. I have the seismic experiment flipped
over now, and I'm aligning it, but I'm having a
little bit of difficulty getting the B-B in the
center. It wants to move around and arocund on
the outside., ¥*#

##* Three asterisks denote clipping of words and phrases.
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Ok 15 02 3k cc You're cutting out again, Buzz.
Ok 15 02 L9 - LMP Roger. I say I'm not having too much success in
leveling the PSE experiment.
ok 15 03 57 CDR The laser reflector is installed and the bubble
is leveled and the alignment appears to be good.
ok 15 ok 16 cC Neil, this is Houston. Roger. Out.
ok 15 ob 23 IMP Hey, you want to take a look at this B-B and see
what you make out of it?
o4 15 ok 30 CDE I find it pretty hard to get perfectly level, too.
0k 15 o 37 LMF That B-B likes the outside. It won't go on the
inside.
Obk 15 Oh 48 CDF That little cup is convex now, instead of concave.
ob 15 ok 53 LMP I think you're right.
o4 15 ok 56 CDr Believe it is.
ok 15 o4 57 LMP Houston, I don't think there's any hope for using

this leveling device to come up with sn accurate
ievel. It loocks to me as though the cup here that
the B-B is in is now convex instead of concave.

Over.

o4 15 05 19 cc Roger, 11l. Press on. If you think it looks lerel
by eyeball, go shead.

o4 15 05 28 LMP Okay.

oLk 15 06 03 CDR ‘e

ok 15 06 20 CDR There you go. Good work; good show. Hey, whoa;

stop, stop! Back up.

ok 15 06 34 LMP Houston, as I was spacing the PSE, the right-hand
solar array deployed automatically. The left-
hand I had to manually ¥*#*# the bar at the far end.

o4 15 06 56 Mp All parts of the solar array are clear of the
ground now.

ok 15 07 02 cc Buzz, this is Houston. I understand that you did
successfully deploy both soclar arrays. Over.

#%%¥ Thre= asterisks denote clipping of words and phrases.
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ok 1% 07 10 LMP Roger. That's affirmative. And there isn't any
way of telling whether that's lined up. I'm
getting in the way; maybe I can get down here.

o4 15 07 38 LMP Neil, how does that appear to be pointing?

ok 15 08 08 cc Neil, this is Houston. Over,

oL 15 08 13 CDR Go shead, Houston.

ok 15 08 15 cc Roger. We've been looking at your consumables,

and you're in good shape. BSubject to your con-
currence, we'd like to extend the duration of
the EVA 15 minutes from nominal. We will still
give Buzz & hack at 10 minutes for heading in.
Your current elapsed time is 2 plus 12. Over.

oh 15 08 45 CDR Okay. Tnat sounds fine.
Ok 15 08 L7 cC Roger. Out.
ok 15 09 o7 cc Buzz, this is Houston. If you're still in the

vicinity of the PSE, could you get a photograph
of the ball level? Over.

Oh 15 09 16 CDR 1'11 do that, Buzz.

oL 15 09 18 MP Right. We'll get a photograph of that. Houston,
what time would you estimate we could allow for
the documented sample? Over.

04 15 09 43 CDR Oh, shoot. Woul& you believe the ball is righv
in the middle now?

ok 15 09 50 LMP Wonderful. Take & picture before it moves.

oL 15 10 00 cc Neil, this is Houston. We're estimating about
10 minutes for the documented sampling. Over.

ob 15 10 25 cC Columbia, Columbia, this is Houston. Over.

ok 15 10 34 CMP Go shead, Houston. Columbia.

(COLUMBIA)
ok 15 10 36 CcC Roger. Like you to terminate charging battery

Braveo at 111 plus 15. Over.

##% Three asterisks denote clipping of words and phrases.
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Ok 15 10 47 CMP
(COLUMBIA)

Ok 15 10 L9 cC

ok 15 11 15 cc

ob 15 11 31 LMF

ok 15 12 32 cC

END OF TAPE

Tape T1/23
Page 403

How about right now?

Roger.

Buzz, this is Houston. You've got about 10 minutes
left now prior to commencing your EVA termination
activities. Over.

-~

Roger. I understand.

Tranquility Base, this is Houston. The passive
seismic experiment has been uncaged and we're
observing short-period oscillations in it. Over.
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L hope you're watehing bhow hard | have Lo il

this into the ground, to the tunc of about 5 inches,
Houston.

Roger.

It almost loocks wet.

Got a sample.

Wait a minute. Wait a minute. Wait a minute,
you cut the cable again.

All right, Neil and Buzz, this is Houston. We'g
like you to - -

That clear?

]

Not quite.

Neil, this is Houston. We'd like you all to get
two core tubes and tae solar wind experiment; two
core tubes and the sclar wind. Over,

Roger.

Okay. While I'm getting the next one, maybe you
can - ... away the box s little bit..

Buzz, this is Houston. You have approximately
3 minutes until you must commence your EVA ter-
mination activities. Over.

Roger. Understand.

Columbia, this is Houston. Approximately 1 minute
to LOS. Over.

Columbia. Roger.
And, do you plan on commencing your sleep on the
backside this pass? If so, we'll dissble uplink

to you while we're talking to the LM. Over.

Negative that.



{Goss N 1) Tape 72/2

Page 405
o4 15 18 59 ILMP Houston, were you able to record the documentary
way where the two core tube samples were taken?
ok 15 19 12 cc Negative. Out,
o4 15 19 19 CDR I didn't get a stereopair of those two, but they

are right in the viecinity of the sclar wind.

oL 15 19 29 CcC Neil, this is Houston. After you've got the core
tubes and the solar wind, anything else that you
can throw into the tox would be acceptable.

Ob 15 19 4k CDR Righto.

ob 15 19 58 CDR Cap ...

oL 15 20 01 MP I got the cap.

o4 15 20 03 CDF Got the cap?

0ok 15 20 Ok IMP They're both good caps on ...

0L 15 20 05 CDR Okay .

ob 15 20 07 IMP And, you want to pick up some stuff, snd I'1l - -

o4k 15 20 09 CDR Get these aseptic ones.

ok 25 20 11 M - - Move the solar wind in.

ok 15 21 05 cC Buzz, this is Houston. It's about time for you o
start your EVA closeout activities.

ol 15 21 16 1MP Roger. That's in progress.

ok 15 22 20 cC Neil and Buzz, this is Houston. We'd like to

remind you of the closeup camera magazine before
you start up the ladder, Buzz.

o4 15 22 30 LMP Okay. Got that over with you, Neil?
obh 15 22 3k CDR No, the closeup camera's underneath the MESA.
I1'11 have to pick it up with the prong. I'm picking

up several pieces of really vesicular rock out here,
now.

04 15 22 53 LMP You didn't get anything in those environmental
samples, did you?

ok 15 22 56 CDR Not yet.
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Well, I don't think we'll have time.

Roger, Neil and Buzz. ILet's press on with getting
the closeup camera magazine and closing out of the
sample return conteiner. We're running a little
low on time.

Roger.

Okay. Can you quickly stick this in my pocket,
Neil, and I'1ll head on up the ladder?

Ckeay.
I'11 hold it. You open the packet up.

... that'd kill us. Just hold it right there,
Ckay. Let the pocket go.

About through?

Got it.

Okay. Adios, amigo.

Okay.

Anything more before I head on up, Brice?
Negative. Head on up the ladder, Buzz.

How are you coming, Neil?

Okay.

Did you get that solar wind rolled up there, Buzz?
Right. That's it right there.

Ckay.

Think you can reach the - reach this hook that's
hanging over here? You might entertain the idea
of sending up the second one that way.

Oksay.

Get the film off of that.

T will. Get that up now.

Ckay. I'm heading on in.
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oh 1y 27 2k CDK Okeay .

ok 15 27 26 MP And I'11 get the LEC all ready for the rock box.

oLk 15 26 02 cc Neil, this is Houston. Did the Hasselblad maga~
zine go up on that sample return container also?

0k 15 28 12 CDR I've got the Hasselblad magazine hooked to the
SRC now, yes.

oL 15 28 17 cC Roger.

o4 15 28 58 CDR How are you doing, Buzz?

ok 15 29 00 LMP I'm okay.

0oLk 15 29 34 IMF About ready to send up the LEC?

oLk 15 29 39 CDR Yes. Just about.

o4 15 30 01 iMP Okay .

oL 15 30 Ls LMF Okay. That's got it clear.

o4 15 31 0k CDR ch. Uh - oh. The camera came off. I mean the
film pack came off.

ok 15 31 30 ILMP Okay. Just ease it down now. Don't pull so hard
on it. All right, let it go.

oh 15 31 46 CDR While you're getting that, I've got to get the
camera.

04 15 31 55 IMP Okay. This - This one's in. No problem.

ok 15 31 58 CDR Okay. Stand by a second.

ok 15 32 02 cc Neil, this is Houston. Request an EMU check.
Over.

Ok 15 32 09 CDR Roger. Got 3.8 ﬁnd I got 54 on the O2 and no

flags, and my flow is in N.

oL 15 33 U6 cc Neil and Buzz, for your information, your con-
sumgbles remain in good shape. Out.

ok 15 33 53 IMP Roger. How's it coming, Neil?

ol 15 33 56 CDR Okay. I've got one side hooked up to the second
box and I've got the film pack on.

o4 15 34 01 IMP Okay. Good.
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Boy, that bilge from on the LEC is kind of falling
all over me while I'm doing this.

All thet soot, huh?

That's what it looks like down here.
I think my watch stopped, Neil.

Did it?

No, it didn't either. Second hand.

Okay. If you can Just kind of hold it, why, I
think I can do the pulling.

Okay. Stand by a minute. Let me move beck.

Okay. Easy. All right, easy in the hatch now.
Okey. I'1ll get it the rest of the way. And I'1ll
give it to you to - No, wait, Just a second. Yes,
e little more.

Buzz?

Okay. It's unhooked.

How about that - packaege out of your - brief,
Get that?

No.

Okay. 1I'1l get it when I get up there.
eee DOWY S

Okay?

Ckay.

Neil, this is Houston. Did you get the Hasselblad
nagazine?

Yes, I did. And we got sbout, I'd sey, 20 pounds
of carefully selected, if not documented, samples,

Houston. Roger. Well done. Out,
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0.

Just keep your head down close. Now start
arching your back. That's good. = Plenty of

room. Now, all right, srch your back a little,
your head up against **¥¥* Roll right just a little
bit. Head down. ... in gcod shape.

Thank you. Am I bumping now?

No, you're clear. You're rubbing up against me
a little bit.

Okey?

#%% pY1 rignt. That's right. A bit to the left.
Okay. Now move your foot, and I'11 get the
hatch.

Ckay.

Okay. The hatch is closed and latched, and

verified secure.

Okay. Now we turn the feedwater valve - CLOSED.
And I got your PLSS antenna ...

Okay. Feedwater vaive's CLOSED.

And your antenna's ...

Ckay.

Okay. That's out. . I did my part ... Oksy.

This is Eouston. Go ahead.

L2 L]

#%%# Three asterisks denote clipping of words and phrases.
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ok 15 40 5k CC You're cutting out, Neil. You're not readable.
I understand you said something about contin-
gency sample container on the ascent engine?

ok 15 L1 11 cc We are not reading you, Neil. Buzz, Buzz, this
is Houston. Do you read? Over.
0L 15 L1 2% IMP **
(TRANQ)
Ok 15 L1 28 cc Tranquility Base, this is Houston. We're reading

neither one of you, but standing by.

0L 15 42 -- BEGIN LUNAR REV 19

Ob 15 52 U6 CC Neil, this is Houston. UNeil, this is Houston.
Radio check. Over.

ok 15 52 58 ce Buzz, Buzz, this is Houston. Radio check, radio
check. Over.

oL 15 53 31 CDR Houston., ¥¥*#

(TRANQ)
oL 15 53 38 cC This is Houston. I copy a transmission calling

Houston; all else was broken up. Over.

o4 15 54 12 cc Neil, this is Houston. If you read, we suggest
you unstow one PL3S antenna so we can have
communications. Over.

o4 15 56 08 CLR Qkay ¥¥¥* read?
(TRANQ)
04 15 56 18 CDPR A, rereive. B, off.
(TRANQ)
oL 15 56 25 cC Neil, this is Houston. We seem to be reading
you now. How do. you read us? Over.
ok 15 56 CDR ICS, push to talk.
(TRANG)
Ok 15 56 L CDR Houston, this is Tranquility. How do you read?
(TRANQ)

#%% Three asterisks denote clipping of words and phrases.
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Tranquility Base, this is Houston. Loud and
clear. How us?

Loud and clear. We're in the process of switching
over to LM COMM here.

Roger.

Tranquility Base, this is Houston. We'd like to
verify your steerable antenna in track mode slew.
We're going to do a communications handover here
on Earth. Over.

Roger. That's affirmative. We're in track mode
slew.

Roger. Out.
Columbia, Columbia, this is Houston. Over.

Roger, Columbie on Charlie. How do you read?

Roger, Columbia., This is Houston. Reading you
loud and clear on OMNI Charlie. The crew of
Tranquility Base is back inside their base,
repressurized, and they're in the process of
doffing the PISS's. Everything went beautifully.
Over.

Hallelujsh.

And we'd like to get POO and ACCEPT from you.

We have a state vector uplink. And, after that,
we'd like you to realign your platform to the
new FEFSMMAT that we sent up a REV or two ago.
Over.

Roger. Understand., You want a option 1, P52
option 1.

Columbia, this is Houston. We're going to uplink
you a new state vector, and then we'll send the
REFSMMAT up again, because sending the state
vector up will wipe out the one that you have on
board; and then you can do a P52 option 1. Over.

P52.
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Columbia, this is Houston. Do you read? Over.

Roger, Houston. Columbia's reading you.

Ckey, Columbia. We've completed the uplink; the
computer is yours. You can go BLOCK; however,
we'd like you to hold off on the P52 option 1
align until after you've passed landing“site 2;
and we're requesting that you perform another

P22 and sttempt to find the IM this pass. I've
got some numbers for you when you're ready to copy.
Over.

Roger. Stand by.
Ready to copy.

Roger, Columbia. P22 landmark ID is lunar module -
make that Tranguility Base; P1, 112 25 08; P2,

112 30 17, 4 nautical miles south. Time of

closest approach, 112 31 52; shaft 357. 051,
trunnion O47. U32, roll zero, pitch 250,

yaw zero. Readback. Over.

Columbisa, this is Houston. Did you copy my P22
update? Over.

Houston, Columbia.
Columbia, this is Houston. Did you copy my P22
PAD?

Columoia, this is Houston. Do you copy my PAD?
Over.

Negative, Bruce. Just give me the latitude and
longitude over 2, altitude, and the grid squares.
Never mind the other. You're broken up.

Stand by.

Well, that is, if you have new information.
Otherwise, I'11l just use the old numbers.

No, wait & minute. We've got new information.
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oL 16 18 39 cMP Okay .
{CcOLUMBIA)
ok 16 20 k2 cC Tranquility Base, this is Houston. Can you give

us some idea of how you're progressing on the
PLSS doffing and preparation for DEPRESS?

oLk 16 20 56 CDR Roger, Houston. Tranquility Base. We're in
(TRANQ) the process of using up what film we have, and
I'm just getting ready to change the primary
ECS canister. Owver.

oL 16 21 1k cC Roger, Tranquility. We'd like to hold off as
long as possible on the lithium hydroxide canister.
Make that one of the last things you do in getting
ready for the DEPRES3S, if you can. OQOver.

oL 16 21 31 CDR Roger. We're plenning on doing tha%t. I was just
(TRANQ) wonderinz how much longer we want to wait, though.
We've probably got another half an hour's worth
of picture taking, and I guess we could run .
through an eat cycle and then change the canister,
and then DEPRESS. Over.

ok 16 21 56 cc Roger. That sounds fine to us.
04 16 22 02 CDR Well, it'1ll be a little crowded in here for a
{TRANQ) while,

o4 16 22 06 cc Well, we don't mind a bit.

oL 16 22 20 CMP Houston, Columbia. You got the new coordinates?
(COLUMBIA) :

oL 16 22 27 cc Columbia. This is Houston. Go ahead.

ok 16 22 34 CMP Roger. Have you got the new coordinates for me?
(COLUMBIA) ]

0k 16 22 37 cc Roger. Latitude 00.691 - that would be plus

00.691 - and longitude over 2 is plus 11.713.
The altitude is minus 1.4k nautical miles. Over.

Ok 16 23 15 CMP Roger. Thank you.
(COLUMBIA)
o4 16 23 31 cC Colurbia, this is Houston. On latitude, meke

that plus 00.692, rounding off. Over.

04 16 23 ks CMP - Okay.
(COLUMBIA)
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Okay. I read back plus 00.692, plus 11713, and
minus 001LL, And you have a grid square for me?

Rogef. Stand by.

Columbie. This is Houston. Grid coordinates:
Kile 0.9, 6.3, on LAM-2. Over.

Kilo 0.9 and 6.3. Thank you. One of these grid
sguares is about as much as you can scan on a
single pass.

Roger.

And for your information, Columbia, you're
approaching the VHF line-of-site CCMM limit with
Tranquility Base. 108 will be at 38 minutes

plus 25 seconds. Over.

Roger.
Roger., And we've had to disable the one-way
MSFN relay owing to a ground-site reconfiguration

down here. Over.

Okay.
Houston, Columbia.

This is Houston. Go ahead. Over.

Roger. I can't see them.

Roger. I guess that takes care of the news for
today, Mike.

A1l right. Roger.

You might be interested in knowing, Mike, that
we have gotten reflections back from the laser
refle_tor ray they deployed, and we may be able
to get some information out of that a little
later,

Roger. I need a very precise position, because
I can only do a decent job of scanning maybe one
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of those grid squares at a time. The area that
we've been sweeping covers 10's and 20's and 30's
of them.

Reoger. We understand. This is intended to be
your last P22, We don't want to use up too mch
fuel in this effort. Over.

Roger. How's the fuel coming?

Roger. There's no precblem fuel-wise. It's Just
that there seems to be a limit to the number of
P22's and the number of grid squares you can
search over.

Roger. Well, I'll continue this maneuver then
to roll 82, pitch 218, yaw zero, if that's okay
with you, and do & P52 in that attitude. And
that'1ll be a sleep ...

Roger. That's fine with us. And P52 in that attitude.
Roger. A P52 and then the sleep attitude.
Tranquility Base, this is Houston. Over.
Hougston, Tranquility Base. Go ahead.

Roger. When you all have a free moment, I have

your T8 through T12 block data. Over.

Roger. 8Stand by one.

Houston, Tranquility Base. Ready to copy.

Roger, Tranquility. T8, 114 30 ST; T9, 116 29 10;
T10, 118 27 23; T11, 120 25 36; T12, 122 23 k9.
Readback. Over.

Roger. T8, 11k 30 57; T9, 116 29 10; T10, 118
27 23; T11, 120 25 36; T12, 122 23 49. Over.

Readback correct. Houston out.
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Houston. Columbia.
Houston, Columbia on high gain.
Houston, Tranquility Base.
Columbia,. Columbia, this is Houston. Over.

Columbia in the high gain.
Roger. Reading you loud and clear on the high
gain, Columbia.

Roger. Going to P52 attitude. You want a crew

status report?
Say again, Columbia?

I say again, I am maneuvering to the P52 attitude,
and do you want a crew status report?

Roger. And go ahead with your crew status report.
Roger. No medication. Radiation 100.16,
Houston. We copy.

Houston, Tranquility Base.

Go ahead, Tranquility.

Roger. The weight of the RCU was 12 ounces.
That was by itself without the bag, and the

weight of the water from the CDR's PLSS was

12-1/2 ounces. That's reading zero with the
bag on.

This is Houston. We copy. And, for your infor-
mation, the new IM weight after jettison of
equipment including lithium hydroxide canister
is 10837. Over.
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Okay. 1083T7.

Houston, Columbia. Did you copy the P52¢

Columbia, this is Houston. Affirmative.

Okay.

Tranquility Base, this is Houston. 1In the flight
plan configuration, we show that the stability
control circuit breaker ATCA on panel 16 should
be open at this time. Over.

Houston, Tranquility.
be closed?

Say again which one should

Roger. Panel 16, row 2, STAB control ATCA, that
is A-T-C~A, and it should be open at this time.
Over.

Roger. Coming open.

Roger. Out.

Housquin - Houston, Tranquility. Do you have

a way of showing the configuration of the engine
arm circuit bresker? Over., The reason I'm
asking is because the end of it appears to be
broken off. I think we can push it back in
again. I'm not sure we could pull it out if we
pushed it in, though. Over.

Roger. We copy. ©Stand by please.

Tranquility Base, this is Houston. OQur telemetry
shows the engine arm circuit breaker in the OPEN
position at the present time. We want you to
leave it open until it is nominally scheduled

to be pushed in, which is later on. Over.

Roger. Copy.

Houston, Tranquility Base. The CDR's FRD

reads 1101k,

Roger. 1101k for the CDR,



(Go

oL

oL
oh

ob

ok

ok
oh
ob
ok

ok

oL

oh

e
Ly

N

17
iT

17

1T

17
17T
17

17

17

T

17

NET 1)

00

00

ob

oh

o4

Ob
11
11

12

12

12

12

01

06

39

L3
L8

5T
45
5T

03

05

23

26

oh 17 13 28

LMP
( TRANG)

CC

CMP
(COLUMBIA)

cc

CMP
(COLUMBIA)

o]

ofe

ce

CMP
(COLUMBIA)

cC

CMP
(COLUMBIA }

cc

CMP
(COLUMBIA)

Tape T3/3

Page L18
Roger. IMP reads 09018. Over.
Roger. 09018.
Houston, Ceolumbia. Over.
Columbia, this is Houston. Go ahead.

Roger, Bruce. When you get a few minutes could
you give me some words on tomorrow's activities -
when they're going to start?

Roger.

Columbia, Columbia, this is Houston. Over.

Columbia, this is Houston. Over.

Go ahead.

Roger, Mike. Couple of quick flight plan upd-boe
here. TFirst off, we'd like to get an 02 fuel

cell purge at time 113 30. You - Are you copy-

ing? Over.

Roger. And copy.

Secondly, we will return to the nominal timeline
with your scheduled wakeup of 121 hours and

12 minutes. We sort of slipped by lithium hydrox-
ide canister change number 9 during the EVA and
EVA PREP, We'd like you to accomplish that now.
The COMM for sleep will be the normal lunar COMM
configuration, the RCS configuration. We're
requesting you use quads Alfa and Bravo. A DAP
data load for R2 should be 0111l. Readback.
Over.

Roger. Oxygen fuel cell purge at 113 30.

Return to the nominal timeline at 121 hours
wakeup. Lithium hydroxide change numbter 9 right
now. Normal lunar COMM sleep configuration, I'm
in that now. On the RCS, I understood before
you wanted to load the DAP register 2 011000
which made sense, and then later to pitch only
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on quad A, enable all on quad B, and C and D off.
But you don't want to do that any more, huh?

| ond

I bl

Columbin. "This ic llountbon.
in R, we'lre

is, OLLl11.

On your DAV
roquestin o 0 and four ',

Over.

Okay .

And you - -

Load's going in right now.

Roger. And you'll be enabling quads Alfa and
Bravo on the AUTC RCS select switches. Disable
Charlie and Delta.

All right.

And we have a little less than 2 minutes to LOS.
If you're still up, AOS next time around will
be 114 o4. Over.

Roger.

And, Columbia, if it's agreeable with you, we'd
like you to stay awake until we have one success~
ful reacquisition on the high-gasin antenna. And
I guess you can plan on turning in shortly after

AOS this next pass. Over.
Okay.
Roger. Out.

Tranquility Base, Tranquility Base, this is

Houston. Radio check. Over.
Go ahead. Houston.
Roger. Reading you loud and clear. Just want-

ed to make sure we still had COMM.
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Roger. We just finished up - we're just rin-
ishing up our eat period. Be ready te go back
into PREP for DEPRESS.

Roger.

BEGIN LUNAR REV 20

Tranquility Base, this is Houston. Over.
Roger. Go ahead, Houston.

Roger. On your next depressurization, it's
acceptable to use the overhead hatch dump valve
in addition to or instead of the forward hatch
dump valve to speed up the depressurization of
the cabin. I have a T13 update for you, and if
you could, sometime here, give us POC and DATA.

we'll uplink you a new CSM state vector. Over.

All right.

You've got the DSKY.

Roger. Your T13 time is 124 22 02. Over.
Roger. 1It's T13, 124 22 - is that 02? Over.
That's affirmative. That is 02. And do you
have a time estimate for us until you're ready

to start csbin DEPRESS? Over.

Fifteen minutes, maybe?

Roger.,

Tranquility Base, this is Houston. Uplink com-
plete. The computer's yours, and you can go out
of DATA.

Roger.

Tranquility Base, Houston.
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ok 17 59 59 CDR Go ahead. Tranquility Base, here.
(TRANQ)
ok 18 00 02 cC Roger. Just want to let you guys know that sinecn

you're an hour and a half over your timeline
and we're all teking a day off tomorrow, we're
going to leave you. See you later.

ob 18 00 13 CDR I don't blame you s bit.
(TRANQ)
o4 18 00 16 cC That's a real great day, guys. 1 really enjoyed
it.
ok 18 00 23 CDR Thank you. You couldn't have enjoyed it as
(TRANG ) much as we did.
ok 18 00 26 cc Roger.
oL 18 00 28 LMP It was great.
( TRANG )
o4 18 00 30 cc Sure wish you'd hurry up and get that trash out
out of there, though.
ok 18 00 3k CDR Yes. We're just about to do it.
(TRANQ)
ok 18 00 36 CcC Okay.
o4 18 03 3k cC Tranquility Base, this is Houston. We show the

suit relief wvalve still in the AUTO position.
It should be closed. Over.

ok 18 0% 19 CC Columbia, this is Houston. Over.
ok 18 05 33 CMP Houston, Columbia. Go ahead.
(COLUMBIA)
oh 18 05 35 cc Roger. We've sucessfully reacquired high-gain

antenna. Unless you have some other traffic
with us, I guess we'll bid you a goed night and
let you get some sleep, Mike. Over.

ok 18 05 48 CMP Okay. Sounds fine.
(COLUMBIA)
ok 18 05 50 CcC And we're going to power down the voice sub-

carrier part of our uplink to you in order that
we don't disturb you while we're talking to
Tranquility Base. If you need us, just give us
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a call, and we can respond with a time lajyr of
about n minule Lo a minute and o hallt in ¢ cbhbtiry:
reconfigured. Over.

Okay. Thank you.

Roger. And good night.

Good night, Bruce. Thanks a lot.

Columbia, Columbia, this is Houston. We'd like
you to ENABLE the thrusters in Bravo 1 and

Bravo 2, AUTO RCS SELECT. Over.

Okay. Bravo 1 and Bravo 2 ENABLE.

Roger. Out.

Tranquility, this is Houston. For a reference,
which dump valve are you using? Over.

We used the forward dump valve until about 2 psi,
and we're using the overhead now.

Roger. Out.

They're both - they're both open now.

Houston, Tranquility Base. REPRESS complete.

Roger, Tranquility. We observed your equipment
Jjettison on the TV, and the passive seismic
experiment recorded shocks when each PLSS hit
the surface. Over.

You can't get away with anything anymore, can
you?

No, indeed.
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Tranquility Base, this is Houston. Over.

Go ahead, Houston.

Roger. When you get back into your surface
checklist and come over to the COMM reconfigura-
tion on page Surface-45, we'd like you to enable
the ranging feature on your S-band. That is,

when you come down to S-band configuration, in-
stead of CAUTION and WARNING ELECTRONICS, ENABLE
TV, we'd like you to go into the RANGE position
and leave it there for as long as you conveniently
can until you get ready to commence your rest
period; and we'll try to get a little mnore ranging
data on you. Over.

Roger. Copy.

And of course, when you get ready to turn in, go
back into caution and warning, ENABLE, and we'd
like to say from all of us down here in Houston
and really from all of us in all the countries
and in the entire world, we think that you've
done a magnificent job up there today. Over.

Thank you very much.

It's been a long day.

Yes, indeed. Get some rest there and have at it
tomorrow.

Houston, Tranquility. Did you all come up with

any other solution that we might try to the mission
timer problem? Over.

Stand by, Tranquility. We'll be back with you in
Just a2 minute.

And, Houston, Tranquility. Have you had enough
TV for today?

Tranquility, this is Houston. Yes, indeed. It's
been a mighty fine presentation there.

Okay. Signing off. See you again tomorrow.
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Roger.
Columbin, Columbiu, Lhic is llouston., ver.,

Go ahead, llouston.

Roger. Sorry to bother you, Columbia. Two things:
we request that you select 10-degree deadband in
your DAP in accordance with the procedures on
Foxtrot 9-7 in your checklist; and secondly, we'd
1ike to leave a display on the DSKY that is not
one that's cycling, being continuously updated.
What you have when you get through widening the
deadband will be a static display, and that'll

be satisfactory. Over.

Okay .

Roger. Goodnight again.
Tranquility Base, this is Houston. Over.

Roger. Go ahead.

Roger. On your mission timer, we wanted to pull
the circuit breaker and let it cool down for an
hour and a half to 2 hours. I believe the breaker
is currently open. It has been off, sc g0 shead
and reset the mission timer circuit bresaker. Put
the timer control to RESET and hold it in RESET

for 30 seconds, and then slew it to your desired
settings left to right, and place the timer control
to START. Over.

Okay. We'll try it.

Houston, our mission timer seems to be slewing

okay. You want to give us & time hack? Or can
we get it off the CMC - LGC, I mean?

Roger, Tranquility. I1'11 give you & time hack

at 114 31 00. 1It's about 30 seconds from now.

Over.

Stand by for a Mark st 11k 31.
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04 18 30 52 P Okay. ... you.
(TRANQ)
04 18 30 57 cc Stand by.
o4 18 31 00 cC MARK.
o4 18 31 14 cc Tranquility, this is Houston. Did you copy my
Mark at 114 31%
oh 18 31 22 CDR Roger. Thank you, and our mission timer is running
(TRANQ) now.
o4 18 31 27 cC Roger. Very good. And, I've got a consumables
update for you if you're ready to copy or listen.
Over.
ok 18 31 38 LMP Stand by.
(TRANQ)
ol 18 31 43 LMP Okay. Go ahead.
(TRANQ)
Oh 18 31 U5 cc Okay. RCS Alfa is 81 percent, RCS Bravo T5 percent.

Coming up on 115 hours GET, descent oxygen is
31.8 pounds or 59 percent; descent amp hours 858,
and ascent amp hours 5Th. Over.

ok 18 32 28 IMP Roger. Copy. Thank you very much.
(TRANQ)

o4 18 32 32 cc Roger. Out.

o4 18 33 06 cC Tranquility, this is Houston. We also have é set
of about 10 questions relating to observaticms
you made, things you may have seen during the EVA.
You can either discuss a little later on this
evening or sometime later in the mission at
your option. How do you feel? Over.

ol 18 33 35 CDR I guess we can take them up now.

{TRANQ)

ok 18 33 39 cC Qkay. And your friendly Green Team here has
pretty well been relieved by your friendly
Maroon Team, and I'11 put Owen on with the
guestions.

ok 18 33 52 cC Tranquility - -

ok 18 33 53 CDR Okay. Thank you, Bruce. Go ahead.

(TRANQ)
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oL 18 33 59 cc Tranquility, Houston. First question here is how
your best estimate of the yaw on the - of the LM
as compared to the nominal preflight plan. Over.

ok 18 34 16 LMP We got 13 degrees left on the ball, and I think
(TRANQ) that's probably about right. Looking at the
shadow and so on, we prob - probably about 13 de-
grees left of the shadow.

ok 18 34 31 cc Roger. That's 13 degrees left of the shadow.
And, next guestion relates to the depth of the
bulk sampling that you obtained near the first
part of the EVA and any changes in composition
that you might have cbserved during the bulk
sampling interval. Over.

04 18 35 02 CDR I'm not sure I understand that question, but we
( TRANQ) got a good bit of the ground mass in the bulk
sample plus a sizable number of selected rock
fragments of different types.

04 18 35 22 cC Roger, Neil. One of the implications here is
the depth from which the bulk sample was collected.
Did you manage to get down there several inches
or nearer the surface? Over,

ok 18 35 37 CDR We got some down from as much as 3 inches in the
('TRANQ) area where I was looking at variation with depth
in the bulk sample. There really wasn't appreci-
able difference, and I didn't run into any hard
bed. Later on, or at some other times and other
areas, why, 1'd get down just a short distance,
an inch or two, and couldn't go any further.

ok 18 36 06 cC Roger. Believe we understand down as deep as
3 inches, did not hit any hard bed, and no
significant changes in composition to that depth.
Next question, the - the second SRC was packed
rather hurriedly due to the time limitation, and
wonder if you would be able to provide any more
detailed description of the samples which were
included in the second SRC. Over.

oh 18 36 40 CDR We got two core tubes and solar wind ani about
(TRANQG) half of the big sample bag full of assorted rocks
which I picked up hurriedly from around the area.

I tried to get as many representative types as I
could.
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Roger, Neil. Next topic here relates to the rays
which emanate from the DPS engine burning area.
We're wondering if the rays emanating from the -
beneath the engine are any darker or lighter than
the surrounding surface. Over.

The ones that I saw back in the aft end of the
spacecraft appeared to be a good bit darker; of
course, viewed from the aft end, why, they did

have the Sun shining directly on them. It seemed
ag though the material had been baked somewhat and
also scattered in a radially outward direction,
but in that particular area, this feature didn't
extend more than about 2, maybe 3 feet, from the
skirt of the engine. Over.

Roger. Understand that near the aft end out to
the east that the rays did appear darker. I
understand, Buzz, that these were - this was the
appearance of the material which had been uncovered
by the rays that appeared darker for 2 or 3 feet
extending outward. Is that correct?

No. I wouldn't say it was necessarily material
that had been uncovered. I think some of the
material might have been baked or in some way
caused to be more cohesive and perhaps flow to-
gether in some way, I don't know. Now, in other
areas, before we started trampling around out
front, why, we could see that small erosion had
taken place in a radially outward direction, but
it had left no significant mark on the surface
other than just having eroded it away. Now, it
was different back in the - right under the skirt
itself. It seems as though the surface had been
baked in a streak fashion, and I think a couple
of pictures on film will show this. But that
didn't extend out very far. Over.

Roger, Tranquility. And this baked appesarance
that you described, at least the suggestion is
that it was due to the heat of the engine at any
rate. Next subject, did -~ -

I believe so,
Roger. Next subject, did either of the solar

panels on the PSE touch the surface of the Moon
during deployment? Over.
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ok 18 Lo 19 LMP { think that two corners did touch, since when it
(TRANQ) was deployed, both of them didn't come out at the

same time. It unfolded a little unevenly, and of
course, the terrain that it was on was a little
bit - not guite as level as it was - as I would
like to have it. And T think that two corners
did touch to about 1 inch - no, three~quarters
to a half an inch deep; and maybe along the bottom,
it might have been maybe 3 inches, leaving a small
triangular coating on two of the corners; and I
think these are on the western ones. Over.

ok 18 41 06 cC Roger. Understand the description there. And
the next subject, on the two core tubes which
you collected, how did the driving force re-
quired to collect these tubes compare? Was
there any difference? Over

ol 18 W1 27 LMP Not significantly. I could get down 1o about
( TRANQ ) the first 2 inches without much of a problem,

and then as I would pound it in about as hard
as I could do it, and the second one took two
hands on the hammer, and I was putting pretty
good dents in the top of the extension rod, and
it just wouldn't go 1much more than — I think the
total depth might have been about 8 or 9 inches.
But even there, it didn't - For some reason it
didn't seem to want to stand up straight. 1In
other words, I'd keep driving 1t in and it
would dig some sort of a hole but it wouldn't -
just penetrate in a way that would support it
and keep it from falling over, if that makes any
sense at all. Tt didn't really to me. Over.

ok 18 L2 22 cc Roger, Buzz. I think I've got the picture. You
indicate that little difference between the two
samples and that in each case you got down about
5 inches without any problems and then had to
continue hammering rather vigorously in order
to continue driving it in to a total depth of
8 or 9 inches, and even at that point the rods
did not want to stay vertical, that they'd tend
to fall over on you even after poundirg in that
far. Is that correct?

o4 18 L2 59 LMP Yes. That's about it. It wasn't a rapid change
(TRANQ) in resistive force. And also I noticed when I
took the bit off that the material was quite
well packed, a good bit darker, and it - The way
it adhered to the core tube gave me the distinct
impression of being moist. Over.
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Roger. Understand the general impression of
being moist as it packed in the core tube. Next
guestion: we did copy your comments prior to
the EVA of your general description of the area.
We wonder if either of you would have any more
lengthy description or more detailed description
of the gencral summary of the peology of the
area. Over.

Yes let's - we'll - VWe'll postpone our answer
to that one until tomorrow. Okay?

Yes, indeed. That'll be fine. Just a couple
more here, and I think these may not be quite
as lengthy as number 7 there. Can you estimate
the stroke of the primary and secondary struts?
Qver.

Well, I could do it like this, Owen. About all
the struts are about equally stroked, and the
height from the ground to the first step is
about 3 feet or maybe 3 and 1/2 feet, huh?

Roger. Understand, Neil. Next topic, as -

just after landing, you pointed out that there
was a hill to the west along the plus-Z axis
from the LM. Are there any large rocks in that
direction that might block the solar ray during
the sunset - as sunset approaches in your local-
ity - Are there any large rocks that might tend
to obscure the ray? Over.

No. I don't believe so. I think that it's -
It's about as level as any other areas that we
chose.

Roger, I -~ -

There's nothing large, anyway, that's going to
get in the way.

Roger. Copy. That's also the way it sppeared
from the television, T think. And now the final
question. You commented, Nell, that on your
approach to the landing spot, you had passed
over a football field-sized crater containing
rather large blocks of solid rock perhesps 10 to
15 feet in size. Can you estimate the distance
to this football-sized crater from your present
position? Over.
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T thouehl we'd be elose cnouprh so Lhat when we
ol oulside we could scee ik rim boeck Lhere,
bul. 1 conldn't., Bubl [ don'lL Lhink Lhat wo!pe
more Lhan o half mile beyond it. ‘Yhat is, a
half mile west of it.

Roger. So you estimate your present position

less than half a mile approximately west of
this large crater. Over.

That's correct.

Okay. Well, that takes care of the questious
from our geologists for tonight, and unless you
have something else, that'll be gll for - from
us for the evening. Over.

Okay. Thank you.

Tranquility Base, Houston. We've now collected
all the ranging data that we can use, and you
can go back to caution and warning ENABLE. Over.

Roger. Will do.

Tranquility Base, Houston. Over.

Go ahead, Houston.

Roger. Two more verifications, here. Can you -
will you verify that the disk with messages

was placed on the surface as planned, and also
that the items listed in the flight plan - all
of those listed there were jettisoned. Over.

That's - All that's verified.
Roger. Thank you, and I hope this will be a final
good night.

Ckay.
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Columbia, Columbia, good morning from Houston.

Hi, Ron.

Hey, Mike, how's it going this morning?

How goes it?

Hey, real fine. While you're --

I don't know yet, how's it going with you?

Real fine here. Columbia, request POO and ACCEPT.
We'll shove the state vector in for you right
away .

Okay. It's coming up now, Columbia. We're going
to keep you a little busy here. As soon as we
get the state vector in, we'd like you to go
shead and do a P52 option 3 on this night pass,
and then when you come on around the other side
there, we'll give you some landmark tracking
information on prime 130.

Okay.

And for your information, we're also going to
have Tranguility Base do a P52 when you come
around the other time; and I have the P22 infor-
mation if you're ready to copy.

Go ghead.

Okay. Track landmark 130 prime using P22, and
for information, this will properly position
your rendezvous radar transponder. TI1 is 122
plus 16 plus 05 - whoops, okay. Stand by.

Columbia, Houston. The computer is yours.

Okay. And I'd like the grid square of this
crater 130 prime. Over.

Columbia, Houston. Say again about 130 prime.
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05 01 02 31 CMP I'd 1like its grid square, please.

(COLUMBIA)

05 01 02 35 cC Roger. Stand by.

05 01 ok 58 ceC Columbia, Houston.

05 01 05 08 CMP Go ahead.

( COLUMBIA)

05 01 05 09 cC Roger. I have the Tl and T2 times and also the
longitude of the 130 prime. We're working on the
grid squares and we'll get them shortly.

05 01 05 26 CMP Okay. Ready to copy.

(COLUMBTA)

05 01 0% 28 cc Okay. T1: 122 plus 16 plus 05. Tango 2 is 122
plus 21 plus 11, and 6 miles north of track.
And do you want your NOUN 89 values?

05 01 05 58 CMP Yes, please.

( COLUMBIA)

05 01 06 00 ccC Roger. Latitudes, plus 01.243. Longitude over 2,
plus 11.8k4L. Altitude, minus 001.L6. Over.

05 01 06 32 CMP Copy Tl: 122 16 05. T2: 122 21 11, 6 miles

(COLUMBIA) north, NOUN 89 is plus 01243, plus 1184h, minus
001L6.

05 01 06 51 cc Columbia, affirmative. And at the Tl time, put
your rendezvous radar transponder switch to
OPERATE.

05 01 07 05 CcMP All right.

(COLUMBTA)

05 D1 07 06 CcC And this 130 prime is the same one that you
tracked prior to descent. Over.

05 01 07 23 CMP Okay. You've updated your information as to the

(COLUMBIA) IM's position and this is your best estimate of
where the IM is, is that correct?

05 01 O7 37 cc Columbia, that's negative. This 130 is the
little bitty crater there that you tracked -
John Young's crater - that you tracked prior to
descent. And we want that - -

05 01 07 50 CcMP Fine. Okay. You've given up looking for that.
(COLUMBIA)
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Affirmative. We want this for one last fix on
your plane.

ALl ripght. Fine, Understand. ‘'hank you,

And when the LM does his P22 on your transponder,
well then, that'll be our last shot at the IM's
position.

Roger. Understand. Do you care whether my trans-
ponder is on before T1?

Roger. It'll be on WARMUP prior to that time,
and you can go to OPERATE anywhere around that

time.

Yes. I gather it's on its 2b-minute wermup now?

Roger.

And, Houston. The computer is yours, jou can go
to BLOCK anytime.

Roger. BLOCK, going P52, option 3.
Roger. And we'll see you coming around the other
side. About 1 minute to go, and all ycur systems

are looking good.

Thanks, Ron.

BECIN LUNAR REV 24

Tranquility Base, Tranquility Base, Houston.
Over.
Over

Good morning, Houston. Tranquility Base.

Roger. Loud and clear. And how is the resting
standing up there. Did you get a chanc= to curl
up on the engine can?

Roger. Neil has rigged himgelf a really good
hammock with a waste tether, and he's been lying
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oni the ascent englne cover, and I curled up on
the floor. Over.

Roger. Copy, Buzz. Got a couple of changes to
your surface checklist here, and in general,

what we're going to want you to do- is P22, track-
ing the command module for ome last hack on your
position there. And this will be - in other
words, P57, P22, and then to press on with the
checklist, and the rest of them sre a couple of
minor changes in the checklist. The main one
being that we do not want the rendezvois radar

on during the ascent, and we think that this will
take care of some of the overflow of program
alarms which we're getting during descent.

Okay. We had the rendezvous radar in SLEW during
descent, though.

Tranquility Base, Houston. T missed that. 3Say
again.

Roger. I say again. We had the rendezvous radsar
switch in the SLEW position, not the LGC position.

Roger. We copy that. But there's a greater duty
cycle on - There's a good 15-percent duty cycle
on the ascent program there, sO just go ahead and
leave it off. And I have the changes there if
you want to get out your surface checklist, and

I can go ahead and start giving them to you.

All right. Go ahead. TI've got it out.

Okay. Before we start here, request POO and
DATA, and we'll give you some vectors.

Now you've got POO and DATA.

Okay. And on Surface-50 will be the first change
there.

Okay. And I understand you want us to do a P57
option 3 and then a P22, is that the general
idea? Over.

That's affirmative. So on Surface-50 there,

down at the bottom of the page, just after PRO
after two recycles, stick in a time of 122 plus

15; do P22 as per PCNS-20 of G&N dictionary. Over.
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05 01 44 21 CDR Roger. Understand that's 122 15, do 22 as per
( TRANG) PCNS-20, G&N dictionary.
05 01 Lk 29 cc Roger. Okay. Let's skip on over to Surface-59.
05 01 Lk 50 CDR Okay -
(TRANG)
05 01 L4 51 cC Okay. This is going to be for one last vent on

the DPS tank there, so at the top of the page
just after EPS INVERTER 1, CLOSE, add - Okay,
after EPS INVERTER 1, CLOSE, add PROP DESCENT
HELIUM REG/VENT CLOSE, and then after STABILI-
ZATTON/CONTROL AFLD, CLOSE, add PROP DISPLAYS/
ENGINE OVERRIDE/LOGIC, CLOSE. Over.

05 01 46 02 CDR Roger. Copy. These are two circuit breakers,
(TRANQ) right?
05 01 46 20 cC Tranquility Base, affirmative. Those are just
the circuit breakers at that time.
05 01 46 53 cC Pranquility Base, Houston. Did you get those /
two on the propulsion circuit breakers?
05 01 47 02 CDR Roger. I have those two.
(TRANQ)
05 01 47 Ok cc Okay. Let's go over to Surface-60, and then

down the middle of the page, after launch guid-
ance system recommendation from MSFN, then I add
the switches there.

05 01 b7 37 CDR Roger. Go ahead then.
(TRANQ)
05 01 W7 38 CcC Okay. After launch guidance system recommendation

from MSFN, add DESCENT PROPULSION FUEL VENT, OPEN;
add DESCENT PROPULSION OXIDIZER VENT, OPEN; add
verify talkback gray. Over.

05 01 L8 22 CDR Roger. DEGCENT PROPELLANT FUEIL VENT, OPEN; DE-
(EAGLE) SCENT PROPELLANT OXIDIZER VENT, OPBN; verify
talkback gray.

05 01 48 29 cC Roger. You got that one, so that’ll be the last
vent and it will continue venting. ©Skip over to
Surface-61 down there at TIG minus 17.

05 01 49 10 CDR Roger. I'm there. Go ahead.
(TRANQ)
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05 01 L9 LT CDR
( TRANQ)
05 01 50 01 cc
05 01 50 35 CDR
(TRANQ)
05 01 50 40 CC
05 01 50 49 cC
05 01 51 08 CDR
(EAGLE)}
05 01 51 21 cc
05 01 52 29 CDR
(EAGLE)
05 01 58 18 ce
05 01 59 17 cc

Togpw: '”’l/()
Pagee g0

Ol . AL PG w1, dedebe ey, A BUG A
KENDEZVOUS RADAR, CLOSI, wait 30 seconds; delete
PGNS: RENDEZVOUS RADAR, CLOSE; and then add
UP-DATA LINK switch to VOICE BACKUP. Over

Roger. I have that. We'll leave those two cir-
cuit breakers open, and have the JP-DATA LINK to
VOICE BACKUP; and we'll make the appropriate
changes on the following circuit breaker status
card.

Roger. And then you might add a little note down
there at the bottom of the page - Note: - This

is at the bottom of page 61 - Note: Do not use
tape meter in PGNS, i.e., do not place MODE SELECT
switch to PGNS. Over.

Okay. We'll put it in AGS.

Roger. Fair enough. That's some more of that
computer load business.

Okay. That's all the changes we have for the
checklist here. I've got some - just some gen-
eral notes, I'11 read to you on P22, and just
for some information. Over.

Okay. Then it looks to me like we ought to get
hopping on this P5T.

Roger. We agree wholeheartedly. And while you're
starting on that, I'1l read - just read these
notes on P22, Call P22 possible program alarm
5.6, range greater than 400 nautical miles, and
then use the P22 as described on PCNS-20. Take
option 1 in NOUN 06, and use the no—update mode.
The rendezvous radar will lock on at about 25 de-
grees elevation above the horizon. If 503

alarm occurs, designate fail. Key a PROCEED and
allow the rendezvous radar to search for the CSM.
And place the range altitude monitor switch in
altitude/altitude rate to prevent the tape meter
from driving into the stops. And pres:s on.

Roger. I think I have that.

Columbia, Columbia, Houston. Over.

Columbia, Columbia, Houston. Over.
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Houston, Columbia.

Roger, Columbia. We'd like a CRYO stir in all

four tanks and the standard 1 minute. Over.

In work.

Roger. And do you have any torquing angles from
the P527%

Roger. ©Stand by one.

Tranquility, Houston.
this time. Over.

Request ERROR RESET at
Roger. FRROR RESET, and would you tell me when
you're satisfied with the LGC self-test?
Tranquility, LGC is a GO.

Roger.

Torquing angles when you're ready.

Columbia, Houston. Go ahead.
Roger. Stars 25 and 42; angle difference 5 balls;
NOUN 93, plus 00165, plus 00186, minus 00039,
time of torquing 121 15. Over.

Columbia, Houston.

We copy. Thank you.

And CRYO stir complete.

Roger. Thank you, Columbia.

Houston, Tranguility.
on the VERB 6 0h?

Would you like a recycle
Over.
Tranquility, Houston.

We copy. ©Stand by one.

Tranquility, Houston. Request recycle.
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11 43 CMP Houston, Columbia. My rendezvous radar trans-
(COLUMBIA) ponder is operating.
11 52 - Ccc Spacecraft calling Houston? Say again.
11 57 CMFP This is Columbia saying the rendezvous radar
(COLUMBIA)  transponder is operating.
12 02 cC Roger. Copy, Columbia.
13 56 ccC Trangquility , Houston. Request rendezvous radar
breakers in about now.
1k 33 CC Columbiz, Houston. Request OMNI D - OMNI Delta.
15 47 cC Trangquility Base, Houston. Request you go ahead
and start the warmup on the rendezvous radar.
i5 56 1IMP Roger.
(TRANQ)
16 58 CDR Houston, you copying NOUN 937
(TRANG)
17 01 cC Tranquility, affirmative. Go.
17T 07 CDR Roger. We're going to a torque.
(TRANQ)
17 10 cC Houston. Roger.
18 ¢o cC Tranquility Base, Houston. Columbia will be
overhead at 122 plus 22 plus 51. His LOS will be
29 35. Over.
18 21 IMP Roger.
(TRANQ)
20 35 CDR Houston, we'd like to check this on the tape meter
(TRANQ) against the AGS. We'll go back to altitude -
altitude rates as soon as the rate starts to
build up. Over.
20 50 cc Tranguility, Houston. Roger.
21 03 CDR On second thought, since that will peg the range

(TRANQ) rate, I guess maybe we'd better not do that. And
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for this range that the AGS are showing now,
425 miles with a signal strength of 2.2. It
looks like we ought to proceed on this. Over.

Roger. ©Stand by one. Tranquility, affirmative.
Proceed.

Are you getting the information on the downlink
now?

Tranquility, affirmative, and we're saving it.
We've got L so far, and it's looking good.

Ckay. What do you people think about calling up
a VERB 837

Tranquility, Houston. Stand by on that now.
We're getting the data now. We're checking on
the VERB 83.

And we expect that we may lose lock when it
passes overhead because of the MAX rate that the
radar has.

Tranguility, Houston. Negative on VERB 83.

Understand.

We just lost lock.

Tranquility, Houston. Go.

They've just lost lock, Ron,

Roger. We had about 20 some points before you
did that. And for your information, the reason
the AGS is a little different there - The reason
the AGS is a little different is because the
K-factor is a little bit wrong.

Has he already gone? Over. Okay. Okay. Has
he already gone overhead, or do you want us to
try and get in lock on again?

Houston, Columbia. You got NOUN k9. Five good
marks.



(GOSS NET 1) , Tape 79/3
Page LL3

05 02 24 57 CC Tranquility, affirmative. Try to lock on again,
and you'll lose I'im at about 29 minutes and
35 seconds.

05 02 25 09 IMP Okay. Do you have a real quick procedure how to
(TRANQ) do that?

05 02 25 21 ce Columbia, Houston. 'Say again about your NOUN 49.

05 02 25 28 CMP I say I got five good marks. You got NOUN 49.

(COLUMBIA) When you get everything you need off the down-
link, let me know.

05 02 25 36 cc Columbia, Houston. Stand by one.
05 02 25 56 CDR Ron, did you say on the 526 alarm to proceed or
(TRANQ) do a VERB 327
05 02 26 03 cc Roger. It's just that radar thinks the range
is greater than 400 miles now.
05 02 26 13 cC Trenquility Base, Houston. Recommend you termi-
nate P22. Over.
05 02 26 22 CDR Roger. Will do.
(TRANGQ)
05 02 26 24 CC And, Columbia, Houston. Same for you. You can
terminate P22.
05 02 26 2L CMP T have. I'm running fast.
(TRANQ)
05 02 26 36 cC Roger.
05 02 27 ik CcMP I'm staying in P22 here a second just to record
(TRANQ) the NOUN 89 and then over VERB 3k,
05 02 27 21 cC Columbia, Houston. Roger. We copy, and that's
good.
05 02 27 57 CcC Tranquility, Houston.
05 02 28 0T LMP Roger. Go ahead.
(TRANG)
05 02 28 09 cc » Roger. Request S-BAND FUNCTION switch to RANGE.

We're going to do some ranging on you. Also, I
have an updated AGS K-factor when you are ready
to copy. Over.
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Roger. Go shead with the K-~factor.
Roger. 119 plus 59 plus 50.,92. Over.
Roger. A little closer this time.
Yes. It sure is.

119 59 5992.

Over.

Tranquility, Houston. Readback correct.
Columbia, Houston - -

Hoﬁston, Tranquility.
about the K-factor.

I see what you mean now

Roger.

This is Columbia. Go ahead. And I'd like to
know about this P52 coming up. Is that the one
I just completed or do you want a pair of them
back to back?

Columbia, Houston. You do not need to do ancther
P52 unless you want to. Break. And also, Columbia,
when you get a chance, request BATT C and the

PYRO readouts. Over.
BATT C says 37 volts even. PYRO 4, 37. PYRO B, 37T.
Columbia, Houston. Roger. We copy. Thank you.

BATT bus B is 37. BATT bus A is 36, or I'd
think the gauge is stuck.

Roger. And you're looking good to us - to us,
Columbia.

Yes sir. Keep it that way.

Columbia is coming up on a VERB 45 ENTER to reset
the surface flag.

Columbia, Houston.
VERB 45.

Negative. ©Stand by on the
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05 02 32 22 cMP Roger that.
(COLUMBIA)
05 02 32 43 CMP And a crew status report from Columbia. I figure

(COLUMBIA) I got about 5 hours' good sleep, although you
guys probably know better than I do.

05 02 32 52 CcC Columbia. Roger. We copy.

05 02 33 31 cC Columbia, Houston. We've got a couple more
vectors to send up to you. They'll be coming
up shortly and then you can do the VERB 45
after you get those in. Over.

05 02 33 uk CMP Okay. That's fine. Just wanted to make sure that
(COLUMBIA) we're both in SYNC on the order.

05 02 33 5L cC Roger.

05 02 35 2k cC Columbia and Tranquility Base, this is Houston.

In case you haven't noticed, the MSFN relay is
not activated, so I can go ahead and relay anything
if you want to talk directly.

05 02 35 uk CMP Columbia. Roger.
(COLUMBIA)
05 02 35 5i CDR Houston, Tranguility. Be advised we've got - -
(TRANQ)
05 02 35 57T CMP v
(COLUMBIA)
05 02 36 Ol CDR Coming ... on schedule - - showing red right now.

(TRANQ) We just put a VERB 77 in. T believe that there's
... let me check here.

05 02 36 20 cc Tranquility Base, Houston. We've got a lot of
static down here. Could you say again?

05 02 36 31 CDR Roger. We have four out of eight circuit
(TRANQ) breaker talkbacks indicating red. We still
have the circuit breakers out as of right now.
I believe at this moment we have just entered
VERB 77 on tape 3052 and are ready to proceed
with the hot fire. Is it normal to have these
four red flags? Over.

05 02 37 09 CcC Tranquility Base, Houston. We think that's okay.
Go shead and reset them and press on with the hot
fire. Over.
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05 02 37 28 cc Roger. They are reset.

05 02 37 33 cc Columbia, Columbia, Houston. Request POO and
ACCEPT, and we'll send some state vectors up to
you,

05 02 37 kLl CMP Here we going POO and ACCEPT.

( COLUMBIA)
05 02 41 58 CDR Houston, Tranquility. I used Capella in the last

(TRANQ) sighting, and it's a good ways near the edge. A
good ways away from the center of detent L., I'm
wondering if it would pay any to use Alpheratz,
star number 1. Tt might be a little closer.
However, it would delay things a little, since
I'd have to designate the radar out of the way.
Over.

05 02 k42 36 cC Tranquility. Roger. We copy. Stand by 1. And,
break, break, Columbia. We're having a little
trouble getting the stuff in there. Request
high gain, pitch minus 20, yaw plus 150. Over.

05 02 43 06 cc And, Tranquility, Houston. We'd prefer to save
the time; press on with Capella. Over.
05 02 43 19 CDR Roger.
(TRANQ)
05 02 43 30 CC And, Tranguility, Houston. The RCS check looked
mighty fine to us.
05 02 43 37 CDR It looks good up here.
(TRANQ)
05 02 43 48 cc Columbia, Columbia, Houston. Over.
05 02 L4 22 cC Columbia, Houston. Over.
05 02 Lh 57 cc Columbia, Houston in the blind - high gain. Pitch

minus 20, yaw plus 150.

05 02 L45 52 LMP Houston, Tranquility. Could you give me the
(TRANQ) fixed portion of the ascent PAD so I can load
it in for a P5T7%? Over.

05 02 46 02 cc Tranquility. Roger. Stand by one. We want
to wait on that P57 until about TIG minus 50 min-
utes. Over.

05 02 46 19 LMP Roger.
(TRANQ)
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Columbia, Columbia, Houston. OQOver.
Columbia, Columbia, Houston. Over.

Houston, Tranguility. It turns out that detent k4
isn't usable anyway with the yaw that we have,
because the Earth appears in both detent 2 and
detent 3.

Tranqguility Base, Houston. Roger.
Columbia, Houston. Over.

Tranquility, Houston. I have your IM ascent
and CSI data PAD's when you are ready to copy.

We're ready to éopy.

Roger. LM ascent PAD: TIG 124 22 00 00 00
NOUN 76 55349 00322, plus 001T; DEDA LT,

plus 3710k, minus TO4T0, plus 58604, plus 56936.
Your IM weight 10837. Your Tlk 126, plus 20,
plus 12. Over.

What figure is the crossrange and NOUN 167

Roger. Your crossrange for NOUN 76 - By the
way, we may update this later, but now it is
plus 0017. Over.

Roger. Readback follows. TIG 12L 22 0000

55349 00322, plus 0017, plus 37104, minus TOUTO,
plus 58604, plus 56936. LM weight 10837. T1h,
126 20 12. Go.

Tranquility, Houston. Roger. Your readback
correct. Now I have your CSI PAD.

Going to CSI PAD.

Roger. CSI PAD. TIG of CSI 125 19 34T0;

TIG of TPI 126 57 0000; NOUN 81, 0532 plus 0000;
FDAI NA; DEDA 373 03196; DEDA 275 0L1T70; NOUN 86
plus 0532, plus 0000, plus 0012. Tranquility
readback.
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05 02 56 21 CDR CSI Apollo PAD follows. TIG 125 19 3470,
(‘TRANG) TIG of TPI 126 57 0000; NOUN 81, 0532, plus
all zeroes, 373 03196 275 0L1T70; NOUN 86
plus 0532, plus 0000, plus 0012. Go.

05 02 57 10 cC Tranquility Base, Houston. Your readback is
correct. And, Tranquility, no need for any
GYRO compensation. It's GO.

05 02 57 26 LMP Roger. Understand.
(TRANQ)
05 02 57 34 cC Columbia, Houston. .Over.
05 02 57 48 cC Columbia, Houston in the blind. Reguest high
gain. Pitch minus 30, yaw plus 170. Over.
05 02 58 35 cMP Houston, Columbia on the high gain. Over.
(COLUMBIA)
05 02 58 38 CC Roger, Columbia. We still need to finish your

uplink there, and then I have your CSI and TPI
times and alsc the lift-off.

05 02 58 53 CMP Go ahead. Ready to copy.
(COLUMBIA)
05 02 58 57 cC Roger. LM ascent lift-off time: 124 22 0000.

Your CSI TIG, say again CSI TIG: 125 19 3L70.
Your TIG of TPI: 126 57 0000. And the LM's
NOUN 81 values for CSI: 0532 - that's 53.2
for DELTA VX, DELTA VY all zeros. Columbia,

Houston. Over.

05 03 00 12 CMP Roger. I readback lift-off TIG 12h 22 even,
' (COLUMBIA)  CSI 125 19 3L70, TPI 126 5T even, the IM's
’ NOUN 81 for CSI 53.2 DELTA Vy. Over.

05 03 CO 35 cC Columbia, Houston. Roger. Your readback correct.
05 03 01 00 cc Columbia, Houston. We're coming up with your
second load now.
05 03 01 12 CMP Roger that.
(COLUMBIA)
05 03 01 L9 cC Columbia, Houston. The computer is yours, and

you can do your VERB L5 ENTER now.

05 03 01 58 CMP Roger. Go into BLOCK and VERB U5 ENTER.
(COLUMBIA)
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Roger.

How's the Black Team today?
raring to go?

A1l primed and

You bet you.thefe, Mike.

Good signal.

Columbia, Houston. About 3 minutes to LOS, and
I have your consumables update.

Ready to copy.

Roger. At 123 plus 00, RCS total minus T percent,
Alfa minus 12 percent, Bravo plus 4.5, Charlie
minus T, Delta minus 6.5. Your hydrogen total
minus 1.4 pounds, oxygen - oxygen plus 1.7. Over.

Whoever figured those hydrogens and oxygens out
a couple of days ago must have known what he was
doing.

Okay. I think I read that oxygen - it's a plus
17 pounds.

Roger. Still close.

Roger.

Eagle and Columbia,
Qur congratulations
and our prayers are
Qver.

this is the backup crew.
for yesterday's performance,
with you for the rendezvous.

Thank you, Jim.

Thank you, Jim.

Glad to have all you big room full of people

looking over our shoulder.

We had a lot of help down there, Jim.
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05 03 10 32 CDR And, Houston, Tranquility Base is goling to give
(TRANQ)  you a few comments with regard to the geology

question of last night. We are landed in a

. relatively smooth crater field of elongate
secondary - circular secondary craters, most of
which have rims irrespective of their -~ raised
rims irrespective of their size. That's not
universally true. There are - There are a few
of the smaller craters around which do not have
a discernable rim. The ground mass throughout
the area is a very fine sand to a silt. 1I'd
say the thing that would be meost like it on
Earth is powdered graphite. Immersed in this
ground mass are a wide variety of rock shapes,
sizes, textures, rounded and angular, many with
varying consistencies. As I said, I've seen
plain - what looked to be plain basalt and
vesicular basalt. Others with no erystals, some
with small white phenocrysts, maybe one to less
than 5 percent. And the bould - we are in a
boulder field where the boulders range generally
up to 2 feet with a few larger than that. Now,
some of the boulders are lying on top of the
surface, some are partially exposed, and some
are just barely exposed. And in our traverse
around on the surface and particularly working
with the scoop, we've run into boulders below
the surface - it was probably buried under
several inches of the ground mass.

4y

05 03 12 55 cc Tranquility, Houston. Roger. Very fine description.

05 03 13 05 CDR I suspect this boulder field may have some of its

(TRANQ) origin with this large sharp-edged rocky rim
crater that we passed over at final descent.
Now yesterday I said that was about the size of
a football field, and T have to admit it was a
little - little hard to measure coming in. But
I thought that it might just fit in the Astro-
dome as we came by it. And the rocks in the
vicinity of the - of this rocky rim crater are
much larger than these in this area. Some are
10 feet or so and perhaps bigger, and they are
very thickly populated out to about one crater
diameter beyond the crater rim. Beyond that,
there is some diminishing, and even out in this
area the blocks seem to run out in rows with
jrregular patterns, and then there are paths
between them where there are considerably less
surface evidence of hard rocks. Over.
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05 03 1k 16 cc Tranquility Base, Houston. We copy. Thank you
very much.
05 03 1k 32 cc And, Tranguility Base, we're through with the

ranging. You can take your S-band function switch
to, OFF RESET.

05 03 1k Lo CDR Roger.
(TRANQ)
05 03 14 k5 cc And, Tranquility, I have a LM consumables update
for you.
05 03 1k 53 CDR Roger. Ready to copy.
(TRANQ)
05 03 1k 55 cc Okay. At 123 plus 00, RCS Alfa T8 - T8 percent:

PQMD, Bravo is 76 percent PQMD, descent O, is

62 percent - 62 percent. Descent ampere hours
are 590, 590 remaining, ascent ampere hours are
574, 5T4 remaining. Over.

05 03 15 b1 CDR Roger. Copy. Sounds very good. Thank you.
(TRANQG)

05 03 15 Uk cC Roger.

05 03 18 35 CC Tranquility Base, Houston.

05 03 18 L1 CDR Go shead, Houston.
(TRANQ)

05 03 18 43 cC Roger. For your P57 ..., we did a little looking

around, and it looks like Sirius and Rigel out at
detent 6 would be real good on that. The Sun
angle on Sirius is about 43 degrees, and on Rigel,
it's aboyt 55 degrees. Over.

05 03 19 08 LMP Roger, Houston. The only trouble is that the Sun
( TRANQ) is in number 5, the closed one. And it appears
to also be close enough to detent 6 to shine on
the far side of the cone. And it completely
obscures detent 6, I'm - unable to use that at all.

0% 03 19 37 cC Okay. We understand it now, and thank you.
05 03 20 43 CcC Tranquility, Houston. For your information, the

circuitry looks real fine on that ascent engine
grm circuit breaker.
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Roger. I don't think I could get it out now
if I wanted to.

Roger. We copy.

And it looks like in detent 6 I can pick up
Venus right at the fringe, but I can't get any-
thing else.

Roger.

And by the way, Houston, our EVA antenna did
retract.

Roger. Mighty fine. Thank you.
Tranquility, Houston.

Roger. Go ahead.

Roger. It looks like you're going to have to
reposition the rader here. We suggest you may
want to start your TIG minus 45 minute - that
point in the checklist at about TIG minus 50.
Qver.

Roger. Why do you think I need to move the radar?
Well, we thought that you probably wouldn't be
able to get the star there.

On the rear detent, the radar can be pointing
plus-X, and I'm - I'11 be using right rear.

That's okay.

Roger. That's fine then.

Tranquility Base, Houston. I have one more late
checklist change there on the rendezvous radar

position for lift-off. Over. From page Surface-5T.
Roger. Go shead.
Okay. On Surface-57 there on your VERB 21 NOUN T3

trunnion, leave it 180; the shaft we'd like 335.
Over.



(GO NI 1)

05

05

05

05

05

05

05

05

05

05

05

05

05

05

03

03

03

03

03

03

03

03

03

03

26

26

26

27

27

30

30

30

31

31

31

31

31

32

25

29

52

10

25

b1
L6

L8

15

2l

52

06

LMP
(TRANQ)

cC

(‘TRANQ)

(TRANG)

CC

cc

CDR
(TRANQ)

CcC

CDR
(TRANQ)

(TRANQ)

cc

(TRANQ)

cC

o YRVA R

e oy

Roger. Understand. OShaf't 335.

Roger. And if the steerable doesn't guite hack

it on lift-off, looks like the forward OMNI is
good for about 30 to 60 seconds after lift-off.
And then the aft OMNI antenna is good for the rest
of the ascent. Over.

Roger. Copy.

Houston, we've got two angles here at 3 minutes
in ascent. Would you confirm those? Pitch 134
and yaw minus 32. Over.

Tranquility Base. Roger. We verify; those are
correct.

Tranquility Base, Houston.

Go ahead.

Roger. Eagle's looking real fine to us down here.
We have a fairly high confidence that we know the
position of the LM. However, it is possible that
we may have a planes change, but the - In the
worst case, it would be up to 30 feet per second.
And, of course, we don't expect that at all.

BEGIN LUNAR REV 25

Okay .

Houston, Tranquility Base. Since wve'lve still
got plenty of time I think I'll go ahead and
recycle on this 604,

Tranquility. Roger. That's okay with us, and
we assume that the primary canister is still
aboard. 1Is this correct?

We have one primary canister on board and one
secondary. The other primary is - ou® in front

of the 2 - plus - Z pad. Over.

Roger. We copy. Thank you.
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CDR Ready for Lhe biue bayr - -
{("IRANG )
1MP The I'GNG looks consistent bLoday.
(TRANQ)
cC l Hey, that's affirmative, by gosh. Looking great.
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05 03 Lk 15 LMP Houston, did you copy NOUN 05, and are you look-
(TRANQ) ing at 937 Over.

05 03 Lk 21 cc Tranquility Base. It's beautiful.

05 03 Lk 28 LMP Okay. We'll proceed.
( TRANQ)

05 13 44 31 cC Roger.

05 13 Lk 35 IMP I know where the star is; I'm not sure the PGNS
(TRANQ) knows where gravity is.

05 03 4k 39 cc Okay .

05 03 48 ok IMP Houston, these are your angles, not ours.
(TRANQ)

05 03 L8 12 cc Roger, Tranquility.

05 03 48 13 IMP Stand by for somé change or modification in the
(TRANQ) angles.

05 03 L8 23 o Tranquility Base, Houston. Recommend 334, and

that should just keep it out of the limit.

05 03 48 32 MP Okay .
(TRANQ)

05 03 55 19 CMP Houston, Columbia on OMNI D Delta. Over.

(COLUMBIA)
05 03 55 23 cC Columbia, Houston. Roger. Loud and clear.

And if you would like to take it down, we have
the latest position of Tranquility Base. Over.

05 03 55 33 CMP Go ahead.
(COLUMBTA)

05 03 55 36 cc Roger. It's just west - at west crater,

Juliett 0.5, 7.7. Over.

05 03 55 52 CMP Understand that it is just west of the crater
(COLUMBIA)  Juliett 0.5 and T7.7. Is that correct?

05 03 56 01 cC Columbia, Houston. That is correct.

05 03 56 06 CMP Okay. Thank you, Ron.

(COLUMBIA)
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Tranquility Base, Houston.

Go ahead.

Roger. Because of the lower load with the ren-
dezvous radar off, we'd like to have battery 5

and 6 on the line now, 1 and 3 off. Over.

In work.

Roger. Thank you.

Columbia, Houston.
fine to us.

You're still looking mighty

Columbia is holding inertially at lift-off atti-
tude, my DAP is configured as per my procedures
at a time of 124 02.

Columbia, Houston. Roger. We copy you.
I'm using B and D roll.
Tranquility, Houston. BSay again.

Houston, we were not calling.

Roger.
Qver.

Columbia, was that Bravo and Delta roll?

Columbia, affirmative.

Roger.

Columbisa and Tranquility, I'll give you a Mark
at 20 minutes to go, and that's in about

20 seconds.

Stand by.

MARK.

20 minutes.
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Columbia. Roger.

Tranquility Basg, Houston.

Go ahead.

Roger. Just a reminder here, we want to make
sure you leave the rendezvous radar circuit
breakers pulled. However, we want the rendez-
vous radar mode switch in LGC, just as it is
on Surface-59.

Ckay.

Tranquility Base, Houston.

Roger. Go ahead.

Roger. Our guidance recommendation is PGNS, and
you're cleared for takeoff.

Roger. Understand. We're number 1 on the runway.

Roger.

Houston, Tranquility. We're not sure that we
got number 2 tank to fire. It's still showing
a high pressure.

Roger. We confirm that. Try it again.

Okay. We'll go to number 2 this time.

Roger. We concur.

Roger. No problem.

Houston, looks like there's very little differ-
ence between the two.

Roger.

We've got number 2 reading 3050 and number 1
is reading - 3000 and it drops down to 2990.
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So I'm not sure that it's really indicative that
it didn't go. Over.

05 oL 09 17 cc Roger. We copy and we agree.

05 Ok 09 55 IMP Okay. I assume we're - we're GO for lift-off,
(TRANQ) and we'll proceed with the ascent feed.

05 oL 10 o2 cC Roger. That's correct, and we'll go ahead and
watch tank 2. If it doesn't - tank 2 doesn't
decrease, we'll tell you to close the ascent
feeds and open the shutoffs. Over.

05 0L 10 26 LMP Okay. Ascent feeds are open and shutoffs are
{ TRANQ) closed.

05 Ok 10 31 cc Roger.

05 0oL 10 32 LMP And I've got the cross feed omn.
(TRANQ)

05 Ok 12 06 cC Tranquility Base, little less than 10 minutes

here. Everything locks good and we assume the
steerable's in track mode AUTOQ.

05 ol 12 20 LMP Roger. It is in track mode AUTO.
(TRANQ)
05 Ok 12 24 ce Roger.
05 ok 13 10 IMP And both ED batteries are GO.
(TRANQ )
05 04 13 15 cC Tranquility, Houston. Roger.
05 Ok 1h4 Lk CMP Neil, I'm reading you on VHF. You sound good.
(COLUMBIA)
05 ok 1L 50 CDR Yes sir. Couldn't be better. It's just purr-
(TRANQ) ing along.
05 Ok 17 17 LMP Rate scale, 257
(TRANQ)
05- 04 17 18 CDR 25,
( TRANQ)
05 Ob 17 19 MP ATT translation, four jets. Balance couple ON.

( TRANG)
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Balance couple, ON.

TTCA jets, PROP PUSHBUTTON RESET, ABORT, ABORT
STAGE RESET.

RESET.

DEADBAND, MINIMUM. ATT CONTROL to MODE CONTROL;
MODE CONTROL, AUTO, both.

AUTO, AUTO.

Oksy. We're standing by for 2 minutes to - for
the guidance steering in the AGS.

Eagle, Houston. You're locking good to us.

Roger.

MARK.
TIG minus 2.

Roger. Guidance steering in the AGS.

Okay. MASTER ARM ON.

DSKY blanks.

Got that ascent ... ?

9, 8, 7, 6, 5, abort stage, engine arm ascent,

proceed.

. Beautiful.
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26, 36 feet per second up. Be advised of the
pitchover. Very smooth. Balance couple, OFF.
Very quiet ride. There's that one ... on now.

Eagle, Houston. Request manual start override.

Roger.

Eagle, Houston. One minute and you're looking
good.

Roger.

A very quiet ride, just a little hit of slow
wallowing back and forth. Not very much thruster
activity.

Roger. Mighty fine.

700, 150 up, beautiful. 9000. PGNS-AGS agrees
within a foot per second.

Eagle, Houston. You're looking good at 2. PGNS,
AGS, and MSFN all agree.

And that's a thousand, 170 up, beautiful. 14 000.
And a foot per second again, AGS to PGNS.

S-band looks like it's holding good, Houston.

Roger. We concur. It's greset.

1500, 185.

Eagle, Houston. You're GO at 3 minutes. Every-
thing's looking good.

Roger.

Right on H-dot.
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05 Oh 25 21 CDR Coming up to, ... to the right.
(EAGLE)
05 04 25 22 IMP - — this is H-dot MAX now.
(FAGLE)
05 .04k 25 35 CDR We're going right down U.S. 1.
(EAGLE)
05 04 25 39 CcC Roger.
05 ok 26 01 cc ' Fagle, Houston. Four minutes; you're going right
down the track. Everything's great.
05 04 26 12 LMP Now we got - got Sabine off to our right now.
(EAGLE)
05 04 26 18 cc Roger.
05 ok 26 33 1MP 240 to go.
(EAGLE)
05 0O 26 56 IMP Okay. There's Ritter out there. There it is,

(BEAGLE) right there, there's Schmidt Man, that's im-
pressive looking, isn't it?

05 Ok 27 10 cC Eagle, Houston. You're looking good.
05 Ob 27 13 mp see 95,
(EAGLE)
05 0% 27 17 CDR Looking good here. It's a pretty spectacular
(EAGLE) ride.
05 ob 27 k0 IMP ... of to the right.
{EAGLE)
05 ok 28 02 cC Eagle, Houston. You're still loocking mighty fine.
05 ok 28 09 LMP Roger. Good agreement in DELTA-V to go in both
(EAGLE) AGS and PGNS.
05 ok 28 13 cC Roger.
05 Ok 28 3h LMP Got 800 to go.
(EAGLE)
05 Ok 28 Ul LMP 700 to go. Okay, I'm going to open up the main

(EAGLE) shutoffs.
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05 04 28 56 LMP Ascent feed closed; pressure's holding good,
(EAGLE) cross feed ON, 350 to go.
05 Ok 29 11 IMP Stand by on the engine arm. 90, okay, OFF, 50.
(EAGLE)
05 O4 29 17 IMP SHUTDOWN.
(EAGLE)
05 ok 29 23 LMP We got 53373, 32.8 feet per second, 60 666.
(EAGLE)
05 Ok 29 33 cc Eagle. Roger. We copy. It's great. Go.
05 ok 29 35 LMP And we got - got our residuals.
(EAGLE)
05 Ok 29 L5 IMP
(EAGLE)
05 Ok 29 50 cC Bagle, Houston. Trim residuals.
05 ok 29 53 LMP
(EAGLE)
05 04 30 1b IMP We're working on it.
(EAGLE)
05 ok 30 33 cC Eagle, Houston. Trim looks good.
05 O4 30 L3 LMP That's good.
(EAGLE)
05 Ok 30 45 CcMP Eagle, Columbia. ... got a solid lock on in
(COLUMBIA) VHF ranging and ... 480 feet per second.
05 ok 30 53 CDR Okey. That sounds a little - little on the
(EAGLE) high side.
05 o4 30 57 CMP Yes. I'11 update it here shortly.
(COLUMBIA)
05 Ok 30 59 CDR Okay .
(EAGLE)
05 Ok 31 00 LMP Okay, Houston. We show 47.3 by 9.5.
(EAGLE)

05 O4 31 0T cC Roger. U47.2 by 9.5.
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05 ohk 31 1k LMP AGS has 9.5, 46.6.
(EAGLE)
05 O4 31 23 cc Eagle, Houston. Copy.
05 Ob 31 Lb cC Eagle, Houston. Request abort stage, reset,

PROP reset, and mode control to ATT HOLD when
you get a chance to.

05 ob 31 52 LMP Roger.
(EAGLE)
05 04 32 LL cC Eagle, Houston. You can go shead and proceed with

P52 as per nominal.

05 04 32 55 CDR Roger, Houston. The Eagle is back in orbit,
(EAGLE) having left Tranquility Base and leaving behind
a - a replica from our Apollo 11 patch and the
olive branch.

05 0ok 33 15 cC Fagle, Houston. Roger. We copy. The whole
world is proud of you.
05 Ob4 33 26 CDR We had a lot of help down there.
(EAGLE)
05 Ok 33 37 CMP Eagle, Columbia. I've got LT0 now for R-dot,

(COLUMBIA) and I Jjust broke lock. Could you hold silent
for a few seconds here while I reacquire.

05 o4 3k 09 CMP Columbia's reacquired you.
(COLUMBIA)
05 ol 35 23 cC Columbia, Houston. Request POO in ACCEPT, and
we'll give you a good GO IM vector. Over.
05 o4 35 37 MP Roger. Houston. Going to ACCEPT.
(COLUMBIA)
05 Ok 37 29 cc Eagle, Houston. You can go ahead and turn your
updata link switch off.
05 ob 37 39 CDR Roger. It's off.
{EAGLE)
05 ok 37 k1 cc Roger.
05 04 39 06 cc Columbia, Houston. The computer is yours.

Press on.
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Okay.

Houston, the AGS has a DELTA-H of 15.5.

Eagle, Houston. Roger.

15.5.

And a maneuver of - and a maneuver of 51.3.

Roger. We copy. And, Eagle, aft OMNI. Over.

Roger. Aft OMNI.

Columbia, Houston.

It's on.

Roger.

And I can see it reflecting out my ...

Eagle, Houston in the blind.
Over.

Try low bit rate.

Roger. Low bit rate. I've got a 3.8 cignal

strength. Over.

Eagle, Houston.
strength 3.8.

Roger. We copy your signal

37, I believe.

Eagle, Houston.

Roger. Go ahead.

Roger. We saw a very slight jump in cabin and
suit pressure there. Could you verify cabin
REPRESS valve is closed?
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Okay. It's closed,
Roger. And we've got about 1 minute to before

where you ought to be radar tracking, and we've
lost data with you.

Okay.
Okay. Get a pass.
Got it?

Eagle, Columbia.

You can turn your ... light off.

Okay. You got it?

Yes.

A1l ready to mark, X and Y. Okay. Marked X now.

X or Y? Maybe we ought to be satisfied with
three of them.

Columbia, Houston - -

. is still on.

- - Say again.

X or Y%

* 3% %
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I can't tell.

Qkay. Mark Y.

That enough? Beautiful! All zeros. Okay.
Let's torque them. I'll write them down.
06, plus 64, plus ... 7. Torque ...
cuit breakers in?

Minus
Radar cir-

®X%

Yes. We're pointed down pretty much. We're
going to be up - -

Okay. ... circuit - -

Roger.

- - breaker in? Both circuit breakers in?

Okay. AUTO maneuver.

*R%

Columbia, Houston. Did you call?

That's affirmative.
the VHF ranging. It's not working.

I called you before about
*%%

Houston, Eagle. Did you copy our star angle
difference and torquing angles.

¥%¥%¥ Three asterisks denote clipping of words and phrases.
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05 04 53 07 cC Eagle, Houstop.- We didn't have them on the
downlink but we copied them on the VOX.
05 0k 53 18 Lmp Okay. It was zero for star angle difference,
(EAGLE) minus 06, plus 64, and plus 1.37. Over.
05 04 53 28 cc Bagle, Houston. Roger. We have that.
05 Ok 54 02 IMP That's it. Got a good lockon, Houston.
(EAGLE)
05 04 Sk 26 LMP ... take that.
(EAGLE)
05 Ok 5L 59 IMP How about that?
(EAGLE)
05 ok 55 28 IMP Your really think its apogee is 125 21, huh?
(EAGLE) 25 ... That circuit breasker is in.
05 04 55 5k LMP Engine arm circuit breaker.
(EAGLE)
05 o4 57 03 1MP Okay. There's a mark. Buy that?
(EAGLE)
05 0k 57 2k ce Eagle, Houston. If you have time, pitch 162,
yaw minus 16.
05 obk 58 32 ILMP You load the REFSMMAT? Okay.
(EAGLE)
05 Oh 58 36 CMP Eagie, Columbia. Your Y-dot is minus 1.0. Over.
(COLUMBIA)
05 O4 58 kLl CDR Mike, you're ...
(EAGLE)
05 04 58 53 CMP Eagle, do you read Columbia? Over.
(COLUMBIA)
05 04 59 oL CMP Eagle, this is Columbia. Over.
(COLUMBIA)
05 04 59 10 CMP Houston, Columbia. OCver.
(COLUMBIA)
05 04 59 12 ce Roger, Columbia. Loud and clear now. This

is Houston.
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05 o4 59 17 CMP
(COLUMBIA)
05 ok 59 2u cc
05 ok 59 37 CDR
(EAGLE)
05 Ot 59 39 cc
05 05 00 29 CMP
‘ (COLUMBIA)
05 05 00 Ll LMP
(EAGLE)
05 05 00 57 CMP
(COLUMBIA)
05 05 01 OT cC
05 05 01 23 CDR
(EAGLE)
05 05 02 00 LMP
(EAGLE)
05 05 02 Ok CMP
{COLUMBIA)
05 05 02 20 cc
05 05 03 00 ce
05 05 03 15 CMP
(CcoLUMBIA)

Tape 80/1b

. Page L68

Roger. Would you teli Eagle his Y-dot is minus
1.0. Over.

Roger. Eagle, Columbia says your Y-dot is minus
1.0. Over.

Roger, Houston. We got that. Thank you.

Roger.' And you can go high bit rate now. Eagle
can.

Eagle, Columbia. How do you read?
AGS agrees very closely, and pointing ...

Houston, Columbia is @nable to read Eagle on
either antenna or on VHF duplex Bravo. You got
any suggestions?

Roger. Columbia, we understand. You are unable
to read Eagle. OStand by.

Houston, tell Columbia that we read him about
strength 2.

Ckay. Wide deadband on.

Houston, Columbia. Also my VHF ranging is not
working now, and I'd like to know whether you'd
like me to continue making sextant marks or do
nothing. I'm supposed to be doing VHF marks
only, and it's for the next 6 or 7 minutes.

Columbia, Houston. Rdger. We copy. And, Eagle,
looks like the best antenna would be forward for
the IM. And, break. Eagle, we missed your
loading of the TPI TIG and P32. Could you con-
firm you've done that?

Columbia, Houston. Recommend you take sextant
marks and do not reinitialize., Over.

Roger, Houston. Columbia's got the VHF ranging
back now. I'll stick with the nominal. Thank
you.
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Roger. Mighty fine.

Columbia reading you loud and clear now, Eagle.

Columbia, Houston.

Go ahead, Houston.

Roger. Mike, you can go ahead and get as many
VHF and sextant marks as you can here in this
period of time.

Roger. I've just got time for maybe two sex-
tant marks, then get on with the final count.

Fagle and Columbia, about 1 minute till LOS
there on Columbia. It loocks like we have about
51.5 for C8I, and we tend to confirm your

Y-dot. And, break. For Eagle, verify VHF Bravo
transmitter is off.

Roger. VHF Bravo is off.

Eagle, Houston. Recommend aft OMNI and are you
GO for CSI, so we can let Columbia know. Over.
Roger. We're GO for CSI.

Columbia, Houston. Did you copy? Eagle is GO

for CSI.

No, I did not copy. I'm reading them only inter-
mittently, but thank you.

Roger.
Eagle, Houston. We'll see you coming around
the other side. Your AOS time - is 1 minute

ahead of the flight plan.

Okay. Thank you.
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05 05 30 —- BEGIN LUNAR REV 26
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Columbia, Houston. Heard you talked to Baglc?
I assume you have COMM with Eagle now?

Houston, Columbia. Over.

Houston, Columbia in OMNI D Delta. Over.

Houston, Columbia. Over.

Columbia, Houston. You're very weak. Say again.
Roger. Houston, Columbia, CSI nominalj; no
plane change. Everything's going beautifully,
and the IM seems to be ...your laser...

Columbia, Houston. You're about one-by, 1

could just barely make you out. I can't
understand.

Houston, Columbia. How now?

Houston, Columbia. Over.

Houston, Columbia. Over.

Houston, Columbia. Over.

Houston, this is Eagle. Over.

Hey, Eagle. Houston loud and clear.
was very weak.

Columbia
We were unable to read him,

Roger. We saw you come up over the horizon
and it looks like you had a laser operating.
Could you confirm that?

We'll check it.
Can you give us a burn

Fagle, Houston. Stand by.
And, Eagle, Houston.
report?
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Roger.  Dland Ly,
Okay. The CSI burn was on scheduled time of

125 19 3470, 51.5 feet per second was our
golution. After chasing residuals a little
bit, we ended up with a minus 0.2, plus 0.7,
and minus 0.1. And in the AGS, at that time,
we had plus 0.4, plus 0.9, and plus 0.3.

Bagle - Bagle, Houston. We copy. Any planc
change? Over.
No. There was no plane change on (51, and

CSM had a 2.3 foot per second burn. We had
a 2.9, and we elected to postpone that. Over.

Roger. We copy, Eagle. Thank you.

Houston, how do you read Cclumbia now?
Eagle, how about asking them for some high
gain angles for me, will you, please?

Roger.
angles for Columbia?

Houston, do you have some high gain
Over.

Roger, Eagle. And, Columbia, stand by. We'll
have them for you shortly.

Eagle, Houston. Could you verify you switched
lithium hydroxide canisters? Over.

That's affirmative. We started getting an
erratic indication on primary, so we switched
to secondary, and it was again erratic and I
thought it might have been a sensor. 3But it's
settled down now, and we're on the secondary.
Over.
Roger. We copy. Mighty fine.
Columbia and Eagle.
Columbia.

Request OMNI Delta for

Roger, Houston. I've been in Delta the whole
time but it doesn't ...

Houston. Columbia's been on Delta, bat he

hasn't had much luck with you.

Eagle, Houston. Roger. We copy.
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Pz by mire yeom vecady Lo copy yonr Yool

Go ahead.

*®*

Eagle, Houston. At your convenience, we'd

like to go ahead and try your lithium hydroxides

on the primary and let us take a look at it
down here.

Columbia, Houston. Over.

Go azhead, Houston., ¥¥¥

Houston, Eagle. Columbia's been reading you
1loud and clear on his OMNI's, but he hasn't
had any luck in transmitting to you.

Roger, Eagle. Mighty fine. We don't hear

Columbia though.

Okay .

We're burning ours, Mike. Minus 1.8.

Eagle, Houston. ...
Columbia, Houston. ...
Columbia, Houston. Ovef.

Columbia, Houston. You can go ahead anil go
to REACQ in the high gain. We should get you
then.

Do you have some angles for him, Houston?

Roger. Pitch minus 30, yaw 180, for Columbia.
Oksy. And what was your CSI - CDH scluticon,
Mike?

.

Three csterisks dencte clipping of WOTAL B LLYEICL.
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Roger. Copy. Thank you.

And, Houston, Eagle. Got an ECS light - a
CO2 light. Partial pressure's reading about

one-half millimeter.

Eagle and Columbia, Houston. Roger. We copy.

Houston, how do you read Columbia?

Columbia, Houston. Go.

Eagle, Houston. We're sure that's a sensor

problem. You can leave it on PRIMARY.
Okay .
Roger. We pulled the circuit breakers.

Roger, Eagle.

And our water separator apparently isn't
working too well. We're getting a lot of
water through the suit loop, and we've changed
water separators, but it doesn't seem to have
improved the situation any.

Eagle, Houston. Roger. We copy.

Eagle, Columbia. Standing by to back you up
on the burn. Just let me know how it's going.

Okay .

Okay. You want to know what our NOUN 81 is?
Ready to copy.

Okay. I think you already got the burn time;
minus 8.1, minus 1.8, minus 18.2.

clipping of words and phrases.
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Phal ' pretly close aprrecement. Al
SLETL v 106170 D,

(Mery .
for burn Limey |

Roger.

Eagle, Houston. For warm feeling, we are
agreeing with your CDH.

Congratulations.

Unfortunately, the chart doesn't agrec with it,
because the range rate at 36 minutes was off

the chart.

Thirty seconds.

We're ready to burn.

Okay.

Yes. I'm ready. ...

Burn complete?
Fy

Burn complete.

Thank you.

Eagle, Houston. When you get a chance, are
your LCG's hooked up? And if so, what does
the LCG accumulator show?

Eagle, Columbia.

It sure is great to look down there and not
see you.

Fagle, Houston.

Go ahead.

Passing over the Landing Site.
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0% 06 21 VY cC Koper.  Did you copy on Lhe LCG, therce, and
the reading on the water accumulator?

05 06 21 15 CDR Yes. Roger. I did. I'm getting ...
(EAGLE)
05 06 22 20 LMP Houston, the water accumulator is right on
(EAGLE)} the line between the red and the green. Over.
05 06 22 26 cC Eagle, Houston. Roger. We copy.
05 06 24 13 cC Eagle, Houston.
05 06 24 19 LMP Houston, Eagle.
(EAGLE)
05 06 24 20 ce Roger. On the water problem, we can't add

anything more to it, except the fact that it
looks like the water accumulators are up to
speed to us down here.

05 06 24 35 CDR Okay. It's not going to be too much trouble.
(EAGLE)
05 06 24 39 CC Roger. Fine.
05 06 24 ko LMP It's just in one suit, too, for some reason.
{EAGLE)
05 06 26 29 cc Columbia, Houston. Our COMM problem was traced
to a ground station here.
05 06 26 38 CMP Okay. Glad to hear it.
(COLUMBIA)
05 06 26 39 cC Roger. You're mighty fine now.
05 06 32 35 LMP Range rate at 30.
(EAGLE)
05 06 32 43 CMP I have a TPI TIG when you guys want to 2ompare
(COLUMBIA) them.
05 06 32 148 LMP Stand by.
(EAGLE)
05 06 33 05 LMP ... 19.8.
(EAGLE)
05 06 33 15 LMP Go ahead, Mike. What have you got?

(EAGLE)
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*% ¥

You're aboul 32 sevonds Lhan we abe,

Qkay, fine.

* %%

*%% gnd I'11 do it.

¥*% yant to get another *¥¥ data update e

Mark it **¥ range.

Mark.

Range rate at 40.

Buzz, I would like to confirm that your TPIL

TIG is 127 02 02. Qver.

We haven't settled on a final one yet. The

last one was - stand by.

Roger. Understand.

Just as soon as you know what TPI TIG is going
to be, I would appreciate a call.

Okay.

Last I got was 32 seconds earlier than mine
which would make it 127 02 02.

Thank you.
one?

Are you going to be revis ing that

I think probably so.
you take a revision?

How late - How late can

%%¥% Three asterisks denote clipping of words and phrases.
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Well, to stay on my time line, I should have
it in the nezt couple of minutes.

Okay. Lobest cotimate, 127 03 39,

Thank you kindly.

Eagle, Houston.

Roger. Go ahead.

Roger. 1In the event of the possibility that
we may have had some water channeling in those
hydroxide canisters, we recommend you stay in
the cabin mode from now on. Over.

Roger.

Fagle, Houston.

Go ahead.

Roger. 1'd better clarify that cabin mode a
little bit there. What we mean is you go ahead
and stay in the cabin mode. Helmets and gloves
on are your opticn. And we really have no

concern with the COE' Over.

Roger. Understand.
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Pragre. (Y
Mike, you already loaded that time?
final one here.

We'lve got a

I've already loaded it. I don't think it'll make

much difference.

Rojrer.  Only 9 sceconds differoence.

Mox nix.

Columbia, Houston.

Columbia. Go ahead.

Roger, Mike. You can go ahead and arm your logic
anytime you want to, and we'll give you a GO so
that you can get your PYRO ARM at your convenience.

That's a good idea, babe.
watch the logic?

You standing by to

Affirmative. Give us a Mark.

MARK LOGIC 1.
MAR LOGIC 2.

Columbia, Houston. We need the SEQ ARM circuit

breakers closed.

Okay. Going in SEQ ARM BATT A, and BATT B.

Columbia, Houstdn. Logic looks good. You can

arm your PYRO's at your convenience.

Thank you.

Fagle, Columbia's starting to maneuver to TPI
attitude.

Ckay.
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Mg le and Columbia, Houston.  ALL your solubions
look good to us. Out.

And, Mike, if you want our target DELTA-V, I'11
give it to you.

Ready to copy.

127 03 3082, plus 22.7, plus 1.7, minus 10.6.

Qver.

127 03 3082, plus 22.7, plus 1.7, minus 10.6.
Thank you.

T'm showing a good bit of out-of-plane velocity
on my cross-pointers, Mike.

Roger. I have no indication of it.

Coming up on 1 minute to TIG, leil. How's it
looking?

Pretty good.

Good.

That out-of-plane was in the AGS, not in the radar.
Roger that.

We're burning.

That-a-boy!

Burn complete?

Read burn complete.

Roger. Thank you.
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0y Oof ol b ce Pegrle, Houston.  ACL OMHI, low-bit rate, and
we'll sec you ab 127 plus 51,

05 07 27 - BEGIN LUNAR RpV 27
05 07 S1 L2 CDR Okay. You've got me.
(FAGLE)
05 07 52 00 cC Bagle and Celumbia, Houston. SBtanding by.
05 Q7 52 0Y CDR . Roger. We'rc stationkeeping.
(IPAGLI:)
05 07 52 08 CcC Roger.
05 07 5k 13 CDR Okay, Mike, I'll get - try to get in position
(EAGLE) here, then you got it.
05 07 5k 39 CDR How does the roll attitude look?
(EAGLE)
05 07 54 55 CDR I'11 stop. Matter of fact, I can stop right here

(EAGLE) if you like that.

05 07 56 30 ce kagle, Houston. Middle gimbal. And you might
pass to Columbia, we don't have him yet.

0% 07 56 39 CDR That's right.
(BAGLE:)
05 07 57 34 CDR I'm not going to do a thing, Mike. I'm just let-
(EAGLE) ting her hold in ATTITUDE HOLD.
05 07 57 Lo cup Okay.
(COLUMBIA)
05 03 00 50 CDR You ...
(RAGLE)
a5 08 00 56 CDR Okay.
(BAGLE)
05 06 03 12 CDR Okay. We're all yours. Roger.
05 08 03 17 CMP Okay. Okay, I have thrusters B3 and Ch safetied.
05 08 03 30 P Okay.

05 08 03 43 CMP I'm pumping, up cabin pressure.
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PThit was o Munny one.  You know, Todidn'l Teel o
shock, and I thought things were prelby sboendy.

T wenl to RETRACT there, and that's when all hell
broke loosc. Were you guys - did 1t appear to you
to be - that you were Jerking around quite a bit
during the retract cycle? ¢

Yes. It seemed to happen at the time I put the
plus X thrust to it, and apparently it wasn't
centered, because somehow or other I acciden-
tally got off in attitude and then the attitude
hold system started firing.

Yes. I was sure busy there for a couple of sec-—
onds.

Are you hearing me all right? 1 got a horrible
squeal.

Yes. 1 agree with that, but we hear you okay.
gver.

Houston, Apollo 11. Over.
Apollo 11, Houston. Go.

Roger. I'm supposed to adjust the oxygen flow
in this thing to six-tenths of a pound per hour,
but being as how this transducer 1s not working
right, could you give me an updated number?

Affirmative. You want to go shead and adjust
your 02 flow until it just goes off the peg, and

then crank the direct O2 valve back down about

5 degrees. OQOver.

Boy, you were really waiting for that one, weren't
you? Okay, Ron. Thank you.

Houston, I did that, and I believe we are flowing
oxygen, but the gage is just pegged FULL SCALE LOW.

Roger. That's fine. That's what we expect.
Okay.

Okay. I'm going to go ahead with the tunnel
leak check.

Columbia, Houston. T have a new LM weight for
yvou whenever you're ready to copy.
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[ryre hiss

Not righl now, Ron. Remind me of it later,
would you please?

Roger. We'll stand by.

Houston, Apollo 11. I let PAT run longer than
I should. I may have deteriorated our state
vector slightly.

Roger, Apollo 11, That's okay. We'll see later.

Houston, Apollo 11. Go ahead with your DAP up,
please.

Roger. Your LM weight, 5785. For an Rl we'd like
to have 61102, R2 01111. Use BD roll. Over.

Roger. I1'm configured now at ... for BED roll,
and I have thrusters CL and B3 turned off, and

I copy register 1 61102 01111 and LM weight 5785.
Thank you.

Roger, Columbia.

Houston, Columbia has completed the leak check,
and proceeding with opening the hatch dump valve.

Roger, Columbia. Understand you're doing the
leak check. I missed anything after that.

I say the leak check is complete, and I'm pro-
ceeding with opening the hatch dump valve.

Eagle - Columbia, Roger.
Eagle, Columbia.
Go ahead.

My hatch is removed. You can Open yours, and I'11
start passing stuff up to you.

Okay .

No. Stand by one, first.

Okay.
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(Goss NET 1) Tape 83/1

Page 484
05 08 28 30 1MpP Mike, you ...
05 08 28 32 CMP Yes, everything is going fine. Be with you in

just a second.

05 09 30 10 cc Eagle, Houston. Over.

05 08 30 16 LMP Go ahead, Houston. Eagle here.

05 08 30 17 cc ' Roger. Any time prior to jettison there, we'd
like an AGS to PGNS align: U400 plus 30 000.
Over.

05 08 30 34 LMP Okay. Any particular attitude you would like

the PGNS in when we do that?

05 08 30 47 LMP No. We're not getting any. Could you give us
some course align gimbal angles to move the
PGNS to, and then we will align the AGS to the
PGNS. Over.

05 08 30 58 cc Roger. Eagle. We concur. Stand by on the gimbal
angles. And also, Eagle, while we've got the

command module direct O2 on there, there's a

possibility that your cabin relief might relieve
if we get up around cabin pressure of about 5.4

or 5.5.
05 08 31 2k LMP Roger.
05 08 32 05 cc Eagle, Houston.
05 08 32 10 LMP Roger. Go ahead.
05 08 32 11 cc Roger. All we are trying to do is get PGNS and

AGS aligned together. Doesn't make any differ-
ence on the gimbal angle.

05 08 32 28 CDR cee

05 08 32 34 LMP Ckay. We are pretty close to 000. TIs that all
right?

05 08 32 38 cc Eagle, that's beautiful.

05 08 32 Lk LMP Now, you might want to take into account what

will happen when the CSM maneuvers to jettison
attitude.



(GOso NET L) Tupe 83/2
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05 08 32 56 cC Bagle, Houston. We don't care what - All we
are trying to do is get a drift rate and see
how long it takes them to drift apart on the
thing after you Jjettison.

05 08 33 08 LMP Okay. Will we be jettisoning at about this
attitude? That's ckay. I'll align the AGS
with the PGNS. You can tell me a little later
if you need some help.

05 08 33 22 cc Eagle, Houston. That's fine.

05 08 36 31 CMP Houston, Columbia. You want me to roll over and
get high gain or anything like that?

05 08 36 38 cc Columbia, Houston. I can give you some REACQ
angles for the high gain on the IM jet=ison
attitude. Then you can go there whenever you
want to. The angles are pitch minus 50, and

yaw zero.

05 68 37 o2 CMP Ckay .

05 08 38 o7 CMP Houston, Columbia. Say again the jJjettison roll,
pitch, and yaw, please.

05 08 38 22 cc Columbia, Houston. Roll zero, pitch 025, and
yaw zero. Over,

05 08 38 36 CMP Roger. Understand roll zero, pitch 025, yaw zero.

05 08 38 Lo cc That's affirmative.

05 08 39 13 CMP «v. in progress. We've moving. Houston.

05 08 k4o 09 LMP Houston, Eagle. Over.

05 08 ko 12 cc Eagle, Houston. Go.

05 08 Lo 18 LMP Roger. It doesn't appear as though the red hose

is going to be much of a competitor to the lead-
" ing vacuum cleaner brands. Over.

05 08 Lo 27 cc There's a little noise there, Buzz. Say again.
05 08 L1 5L cC Eagle, Houston.

05 08 k2 02 IMP Roger. Go ghead.

05 08 k2 05 CcC Roger. Just a reminder to be sure to zero the

AGS errors before you enable the AGS attitude
hold there after you get in burn attitude.
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Page 480

05 08 42 26 IMP Roger. You mean SEP attitude?

05 08 42 47 CMP Houston, how do you read Columbia on high gain
now?

05 08 L2 50 cC Hey, Columbia. Houston. Mighty fine; loud and
clear.

05 08 42 56 CMP Same here, Ron. Thanks.

05 08 43 00 cC And Fagle, Houston. Your steerable antenna
angles for jettison attitude are - Over.

05 08 43 22 CDR Roger. Go ahead.

05 08 43 23 cC Roger. Pitch 165, yaw 68. Over.

05 08 43 35 CDR Roger. Pitch 165, yaw 68.

05 08 43 38 cC Eagle, Houston. Correct.

05 08 45 o7 cC Columbia, Houston.

05 08 L5 13 CMP Columbia. Go shead.

05 08 L5 15 cc Roger, Mike. You want to tweak the 02 flow up

Just a bit there?

05 08 L5 22 CMP Okgy. Coming up. Houston, do you hav: any
preferences as to what you want us to 1o with
the probe? Over.

05 08 45 36 cC Columbia, Houston. ©Stand by one.

05 08 L5 L3 CMP Okay. Eagle says they've got a place for it
inside there, .so no problem.

05 08 45 48 cC Roger. That's all we were assuming.

05 08 46 50 CC Eagle, Houston.

05 08 LT 06 CDR Eagle. Go ahead.

05 08 47 07 cC Roger. Neil, it looks like your steerable's

good. You can put your track mode to slsw and
high bit rate, please. Qver.

05 08 47 19 CDR Ckay. Track mode to slew and high bit rate.

05 08 LT L8 CMP Okay. Stand by just one, please.
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Okay. Shoot them on down.

Eagle, Houston.

Go ahead, Houston.

Roger. Neil, just a reminder again, the ACA
out of detent to zero; the AGS out of there
just in case you go to ATTITUDE HOLD shortly.
Ckay.

You say you wanted the probe now?

Eagle, Houston.

Houston, Eagle. Go ahead.

Roger. That ACA out of detent didn't gquite do
it because the mode control switches were off.
Request guidance control to PGNS and then back
to AGS, and that will zero the AGS, there. Over.

Say again, please.

Roger. Request guidance control switch to PGNS
and then back to AGS. Over.

Okay. We still have both mode control switches
off. Over.

That's okay. That's good.

And I thought I'd just take about 5 seccnds here
and see if I could get 000 gone, since ve're
fairly close to gimbal lock right now.

Eagle, Houston. That's fine.

Columbia and Eagle, Houston. About 5 minutes

to LOS. Your IM jet time will be 131 plus 52,
and I have the rest of the maneuver PAD if you
want it now, or I can give it to you on the next
time around.

Stand by one.

Could you read it around the next time around,
please? '

Sure, Mike. That's fine. We'll get it to you
then.
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05 09 01 52 cC Apollo 11, Houston. About 2 minute and a half
to LOS. You're looking great. It's been o
mighty fine day.

05 09 02 02 CMP Boy, you're not kidding.

05 09 26 ~- BEGIN LUNAR REV 28

05 09 50 55 cC Hello, Eagle. Houston. Do you read? Over.

05 09 51 02 CDR Houston, this is Columbia. Reading yo1 loud and

clear., We're all three back inside; the hatch
is installied. We're running a pressure check
leak check. Everything's going well.

05 09 51 11 CccC Roger, Eagle. Correction - Roger, Columbia.
We copy. You guys are speedy; you beabt us to
the punch. We had a couple of things For you.

05 09 51 25 CDR What are they?
05 09 51 26 CcC Oh, it was just - We wanted you to close the
CO2 sensor breaker and give us an RCS onboard

readout out of Eagle, but that's all. Columbiz,
Houston. We've got a state vector for you if
you'll give us POO in ACCEPT. Over.

05 09 51 5l CDR Buzz says the CO2 sensor circuit breaker is IN.

05 09 51 58 cc Roger. Thank you very much.

05 09 52 0% CDR The RCS quantity was approximately 60 at A and
5 percent at B.

05 09 52 1k cc Roger,

05 09 52 19 CDR And we're going POO in ACCEPT.

05 09 52 21 cc Roger. Thank you.

05 09 5h o7 cC Columbia, Houston. Your friendly White Team's

going to be on till we get you on the ‘ray home,
and we'd like to congratulate everybod:- on a
successful rendezvous and a beautiful IVA. It
was a great show for everybody. Over.

05 09 54 25 CMP Thank you, sir. I'1l tell Neil and Buazz.
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Houston, the hatch passes its integrity chocek,
I'm going to go to IM tunnel VENP now, and lenve
it there.

Roger, Columbia. We copy. That's good, and wo'd
like g readout on the TEP of about the time you -
that Eagle selected the secondary loop. Over.
Stand by.

Hello, Columbia. Houston. We got the load in.
You can do the VERB 66 and the computer is yours.
Over.

Roger.
Houston, Apollo 11. I'd say that the secondary
loop was actuated about 15 to 20 minutes ago.

Over.

Roger. Copy. Columbia. Thank you very much.
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(COBS NET 1) Tape 8/
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05 09 57 20 ccC Columbia, Houston. It looks like you guys are
so speedy on us that we're thinking about moving
up jettison time to about a GET of 130 plus 30,
if that's ckay with you all. Over.

05 09 57T W1 CMP That's fine. I've still got to get a P30 PAD
from you.
05 09 57 Lo CC Roger. We want to talk to you about that. Mike,

we can - for your druthers, we can do it either
way. We can either let you do it in the jettison
in P30 -~ correction PL7, or we can send you a

P30 target load up and then you - let you call
Phl, whichever you want to do. Over.

05 09 58 13 CMP Yes, I see. Ron was going to give me a P30 PAD
and the flight plan says P47. Out of “he two,
I prefer to go to P30, P4l route.

05 09 58 20 cc Roger. Beautiful. We've got the load. If you'll
give us POO and ACCEPT, we'll send you a load up.
Stand by.

05 09 58 L1 CcC Columbia, Houston. We'd like you to terminate

direct 02 flow, and stand by on your POO and

ACCEPT. We'll have to generate a new load due
to the moveup on time. Over.

05 09 58 56 CMP Roger.

05 10 02 13 cC Columbia, Houston. Over.

05 10 02 19 CMP Go shead.

05 10 02 21 cC Roger, Mike. It looks like if we move up this

Jettison time and give you a new load, it would
require a new attitude, and we can't dc that due
to the IM already closed out, and it would fight
us all the way around and we'd lose COMM with
it. We're thinking separating in P47 in about
10 minutes. We're locking at trajectories and
we'll be right with you momentarily. Cver.

05 10 02 L6 CMP Okay. It's no big thing with me either way.
05 10 02 48 cC Roger.
05 10 oL 34 cC Hello, Columbia. Houston. We'd like you to start

down your jettison cheecklist. We recommend
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Columbia, Houston. Don't try to chase it, just
hold what you've got.

Charlie, did it hold cabin pressure this time?
Say again, Buzz. Over.

Okay. I thrusted back - I thrusted back toward
it a little bit, Charlie, and I'm now reading
NOUN 83, plus four balls 4, minus four balls 8,
and you want me to kill average D