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INTRODUCTION

This document is the transcription of the technicesl air-to-ground
(TAG) voice communicaticns of the Apollo 16 mission. The transcript is
divided into three columns — time, speaker, and text. The time column
consists of four two-digit pairs for days, hours, minutes, and seconds
(e.g., Ok 22 45 12), All times are in Apollo elapsed time (AET) which
is true mission elapsed time. The speaker column indicates the source
of a transmission; the text colummn contains the verbatim transcript of
the communications.

The time used by Mission Control Center (MCC) and indicated as
ground-elapsed time (GET) in the flight plan may be updated to both the
spacecraft and MCC computers but will not be updated to the telemetry
downlink pulse-code-modulated bitstream or other time-recording devices.
This GET updating will be perforired only to correct significant changes
in the flight-plan time occurring as the result of delayed lift-off,
midcourse corrections, or spacecraft burn-time differences (trajectory
dispersions).

Should these updates occur, the Apollo elapsed time (the true
mission-elapsed time) used in this transcript may not agree with flight-
pian and MCC times. Users of this transcript are cautioned to apply the
appropriate time corrections for the updated periods.

Communications recorded from the primary communications network
(GOSS net 1) comprise the bulk of this transcript. During periods when
the lunar module (IM) and command module (CM) are physically separated,
it is occasionally regquired that communications with both spacecraft be
available simultaneously. To accomplish this, another communications
network {GOSS net 2) is activated., At such times, this transcript will
include the simultaneous but separate communications. To indicate the
period of GOSS net 2 usage, a heavy dark line will be used alongside the
time column.

A series of three dots {(...) is used to designate those portions of
the text that could not be transcribed because of garbling. A series of
three asterisks (*¥¥) is used to designate those portions of the text
that could not be transcribed because of clipping caused by the voice-
actuated (VOX) mode. Ozne 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
the point at which a recording was abruptly terminated. Words given
unusual emphasis by the speaker are underlined.
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The Apocllo 16 mission was flown April 16 to 27, 1972; lift-off
occurred at 17:54:00.57 G.m.t. (12:54:00.57 p.m. e.s.t.) on April 16.

Speakers in the transcript may be identified as follows.

Spacecraft:
CDR Cormander John W. Young
CMP  Cormand module pilot Thomas K. (Ken) Mattingly II
IMP  Lunar module pilot Charles (Charlie) M. Duke, Jr.
5C Unidentified crewmember

MS Mu:tiple speakers

Mission Control Centers:
cc Capsule communicator (CAP COMM)
MCC Unidentified speaker, other than

CC, in the Mission Operations
Control Room or a Staff Support

Room

LCcce Launch Control Center

F Flight director

] Surgeon

Remote sites:

AB Airboss (Recovery aircraft)

cT Communications technician
(COMM TECH)

TIC USS Ticondercga

P-1, P-2, etc. Photographic helicopters

5-1, 5-2, etc. Swim teams

R-1, R-2, etc. Recovery helicopters
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When the CDR and IMP are in the undocked lunar module or on the
luner surface, their speaker designations will be suffixed by either IM
or EVA to indicate their status (e.g., CDR-EVA or IMP-IM). Voice calls
during this mission were assigned in accordance with the following
gtation operating procedures: "For all phases when only'therCSM is
manned, the AS-511 call sign will be Apollo 16. When both vehicles are
manned, the voice call will be Casper for the CSM and Orion for the
IM. The calls for the CDR and IMP during lunar surface operations will
be the individual crew's first names."

Transcription of these tapes was managed by Jemes L. Gibbons,
Test Division, Apollo Spacecraft Program Office, to whom inquiries
regarding this document should be referred.

ACRONYM LIST

Because specialized readers of the Apollo 16 transcription, such
as the principal investigators, may not be thoroughly familiar with
the acronyms used during the mission, the decision was made to define
those acronyms that probably will be encountered. For obvious reasons,
no effort was made to include every gcronym that conceivably could be
used; only those acronyms that are conaidered likely to be used are
included here. '

AEA Abort electronics assembly
T ass | Avort guidence system o 7
ALFMED 7;;;iigdil;g£:gi;;£4;6;i;é;éﬁuisibgrdétecﬁor
ALSD Apollo luner-surface drill
ALSEP Apollo lunar-surface experiments package
A0S Acquisition of signal (or of site)
ACT Alinement optical telescope
AP Alphs particle (spectrometer)
APS Auxiliary propulsion system (8~-IVB) or ascent propulsion
system (IM)
ARTA Apollo range instrumentation aircraft

ARS Atmosphere revitalizetion system
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ASE
ATCA
BEF
BMAG
BSLSS
CM
cMC
COAS
CP
csc

CsM

DAC
DAP
DEDA
DET
DOI
DPS
DRT
DSE
DSEA
DSKY
DTO

ECS

Active seismic experiment
Attitude/translation control assembly
Blunt end forward

Body-mounted attitude gyro

Buddy secondary life-support system
Command module

Command module computer

Crew optical alinement sight

Control point

Close-up stereo camera or contingency sample collection
Commsnd and service module

Caution and warning electronics assembly
Data acquisition camera

Digital autopilot

Data entry and display assembly
Digital event timer

Descent orbit insertion

Descent propulsion system

Dome removal tool

Data storage equipment (CM)

Data storage equipment assembly (IM)
Display and keyboard

Detalled test objective

Environmental control system
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EI

EM8

EVA

FDAL
G&C
GCTA
GDC
GET
GETI

HGA

ipP
IPI
ISA.
Iu
IvT
1ICG

LCRU

Entry interface

Entry monitor syatem
Extravehicular mobillity unit
Electrical power system
Equipment transfer bag
Extravehicular asctivity
Extravehicular transfer

Flight director attitude indicator
Guidance and control
Ground-commanded television assembly
Gyro display coupler
Ground-elapsed time
Ground-elapsed time of ignition
High-gain antenna

Heat flow experiment

Handtool carrier

Inertial measurement unit
Initial point

Integrated position indicator
Interim stowage assenmbly
Instrument unit

Intravehicﬁlar transfer
Liquid-cooled garment

Lunar communications reley unit
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LEB Lower equipment bay
LEC Lunar equipment conveyor
LEVA Lunar extravehicular visor assembly
LGC Lunar module guidance computer
M Lunar module
LOX Luner orbit insertion
LOPC Lunar orbit plane change
L0s Loss of signal (or of site)
LPD Landing point designator
‘“ﬁihhﬁui 7ﬁi;§é£4;éﬂéing ;etroréflector (;iso LRm;;bed)ﬁﬁi
LRV Lunar roving vehicle
LSM . Lunar surface magnetometer
MC Mappingicamera
MCC Mission Control Center or midcourse correction
MEED Microbial ecology evaluation device
: QESA — Modular eé;iggg;; ;ggwage assembly -
MET Mission-event timer .
MSFN Manned Space Flight Network
MTVC Manual thrust vector control
01D Octal identifier
OPS Oxygen purge system
ORDEAL Orbital rate display earth and lunar
PC Panoramic camers
PDI Powered descent initiation

PGA Pressure garment assembly



PGNCS
PGNS
PI
PIPA

PLSS

PSE
PTC
RCS
RCU
REFSMMAT
RLS
RTG
SCE
sSCs

SECS

SIM

SIA

SPS
SRC

SWC

Primary guidance, navigation, and control system (cM)

Primery guidance and navigation system {LM)
Principal investigator

Pulsed integrating pendulous accelerometer
Portable life-support system

Personal radiation dosimeter

Pagsive seismic experiment

Pagsive thermal control

Reaction control system

Remote contrel unit

Reference to steble member matrix

‘Radius of landing site

Radioisctopic thermoelectric generator
Signal-conditioning equipment
Stebilization control system
Sequential events control system
Sharp end forward

Scientific instrument module

SM/IM sdspter

Service module

Service propulsion system

Sample return container
Solar-wind composition

Transearth coast

vii
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TEI

Tephem

ig
TLC

TLI
TPI
TSB

TVC

Transearth injection
Time of ephemeris

Time of ignition
Translunar coast
Translunar injection
Terminal phase initiation
Temporary stowage bag
Thrust vector control
Ultrahigh frequency
Universal hendtool

Very high frequency
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Page 1
APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION
MILA {(REV 1)
CDR LIFT-OFF.
CDR Yaw program.
CDR Roger; clear the tower.
CDR Roll program.
CcC Roger; roll. You have good thrust in all five.
CDR Roger.
CDR Pitch progren.
cc Roger.
sC eee
cC gtand by for Mode I Bravo.
CDR Roger.
ce MARK. I Bravo. Your feet wet now, 16.
CDR Roger .
cc 16, you're through max g and everything looks good.
cC Stand by for Mode I Charlie.
CDR Roger; we're ... = -
cc MARK. I Charlie.
CDR EDS is manual.
cC Thank you.

CDR Inboard shutdown.

Tape 1/1
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L7
50
59
1k

17

20

26
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43

01

Ok
o7

10

27

36
51
55
5T

cc
CDR
CDR
cC
cc
CDR
cc
CDR

cC

CDR

cC
CDR

cc

CDR

cC

cC

CDR
cc
cC

CDR
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Roger; inboard. You're GO for staging.

Staging. |

Okay, ignition on the S-II.

Roger.

Thrust is GO on all five on the S-II.

Second plane SEP light's out. We'll go on time.
Roger.

Tower jettison.

Roger. And we confirm your skirt SEP. You're
Mode II now.

Roger. Mode II.

Evaporators on.

Roger. Steering has converged. CMC is GO.
Roger.

16, Houston. Four minutes; everything looks great
down here.

Everything looks good up here, too.

Hey, Gordy, you ought to see that horizon; just
gergeous.

Roger.

16, Houston. Times are nominal. Level sense will

be 8 plus 37, and cut-off at 9 plus 19.
Roger.

Stand by for S5~IVB to COI capability.
MARK. You have it now.

Roger.
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ce

CDR
cc
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cc
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cc

CDR

CDR

Stand by for S-IVB to orbit.
MARK, You have it now.
Roger.

You got OMNI Deita, Gordy?

Roger, Charlie.

Inboard shutdown on time.
Roger; inboard.
16, at 8 minutes. Looking good here.

FU shift.

Tape 1/3
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16, Houston. We saw the PU shift. Thrust looks

good, and you're GO for staging.
Roger.

You have level sense arm now.
Roger.

Stané by for Mocde IV capability.
MARK. You have Mode IV now.
Okay; there was S-II shutdown.
Roger.

And we have S5-IVB ignition.

And your thrust looks good on the S-IVE.

Roger.

Apollo 16, Houston. You're GO for orbit.

cut-off, 11 plus 49,
Roger; 11:49.

SECO.

Predicted
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Roger.

Right on.

Pitch 1 is coming off.
Roger.

16, Houston. The range safety system is safe. The
orbit is GO.

Roger. Boy, it's Just beautiful up here, locking
out the window., It's just really fantastic. And
the thing worked like g gem.

Sure did. We copy NOUN 62, and your orbit by
radar is 95 by 90. '

16, Houston. The booster looks good. Tt's
reconfigured for orbit.

16, Houston. The Z-torquing angle will be
plus 0.06. Over.

Plus - Roger. Plus 0.06.

That's correct.

Okay, Gordy; we're on page 2-11 down through -
We're getting to installing the COAS. That MA was
the transducer; ECS.

Roger, Charlie.

Apollo 16, Houston.
CANARY (REV 1)

Apollo 16 through Cenaries. How do you read?
Okay, you're 5 by, Gordy.

Okay; we're noticing a possible blockage in the
primary coolant loop. Would you have John check
the GLYCOL RESERVOIR BYPASS valve to be sure it's
OPEN?
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Roger. ...

Hey, Gordy, do you want us to go ahead and - and -
put the radiators on?

Stand by.

Charlie, this is Houston. Whatever you just did
up there got the ccolant loop flow back. We'd
like to watch it for a minute before proceeding.
Over.

Okay, we're at step 12, page 2-13, configuration
now with radiators at bypass. We've got the - the
RESERVOIR BYPASS, OPEN, and the OUTLET and the
INLET, CLOSED.

Okay, let me tell you what it was, Gordon, I think,
is the - the OUTLET was ~ was saccidently OPEN,
probably at - at some other time, and the - the

BYPASS was CLOSED and the INLET was - was OPEN.
That's probably been the indications on the line.

Reger. Understand.

We're coming up over Africa now, Gordon, and it
really is a spectacular view.

Roger. I wish I was there with you.
I guess we're - we're just over the Canaries looking
down at those little islands, and that sure is

something.

16, Houston. You can proceed with the rest of the
normal ECS configuration.

Roger. That's in work.
16, Houston. We're having a - kind of intermittent
data down here due to a problem with Canaries

antenna.

Okay, we're gonna put the glycol to the res - to
the radiators now.

Roger.
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16, Houston. Data is back now good, and everything
looks fine as we come up 20 seconds to LOS. We'll
see you at Carnasrvon at 52:39.

Roger; 52:39, Gordon.

Enjoy the view, there.

Well, we're Just starting to come into darkness
now, and the sunset is just as beautiful as always

in this space business.

Roger.

CARNARVON (REV 1)

Apollo 16, Houston through Canar - Carnarvon. Over.
Hey there, Houston. Read you loud and clear.

You're loud and clear also.

Okay, Gordy. We're down through - on page 2-1T,

P52, and everything is copacetic on all the steps
up to that point, and I'll let Ken - Well, I've

got the numbers here. He marked on stars 23 and 30.
It was NOUN 05 with all balls. Torquing angles
were plus 040, plus 031, plus O4S, and we torqued
them at 38:40. Over.

Okay, Charlie. We got that.

And that torquing angle was just super. And ycu
can even see stars.

Very good.
Man, this is really something, Gordy.

Hey, Gordon. Let me tell you & little bit about
the ride.

Okey, stand by 1, John. We're discussing the
booster data here.
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Okay. Pressures look good up here.
Roger.

John, this is Houston. If - if there is nothing
startling to report about the ride, we'd rather hold
off. We're watching - we're evaluating e need for

a possible IU NAV update, and also we're seeing

Scame pressure - overpressure in APS module number 2.
We'll give you a full story on that over Heneysuckle.

Okay, I - No, there's nothing really spectacularly
different tc report on the ride. We'll hold off on
that.

Ckay.

HONEYSUCKLE (REV 1)

Apollo 16, Houston through Honeysuckle. Over.
Go ahead, Gordon.

Okay. 1'll give you all the story on the APS
module problem. Evidently APS module number 2,
which is our one on top of the vehicle, the one
that would cause you to pitch away from the Earth;
the primary helium regulator there has failed to
the backup, and the backup isn't regulating prop-
erly. Normally, it should hold around 190 psi.

This pressurizes both fuel and oxidizer. And it
bes gradually increased now up around the 320 range.
And there's a relief valve which will relieve helium
pressure at 325 and reseat when the pressure gets
down to 225, There should be a gradual loss of
helium. We'll have a better hack at the States
pass as to when you could expect & deplete. But
should you lose control in orbit, go to the proce-
dure on L/2-10 for service module RCS control of
the S-IVB. Over.

Roger.
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16, we're jJust sbout to LOS. The pressure shows
right - in faect, a little bit above the release
pressure. We'll heve to wait till the States %o
get & real good handle on how it's gonna deplete.
Over.

Roger.

END OF TAPE
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APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION

CDR
cC

CDR

cC

CDR

cC

cC

cC

STATESIDE PASS (REV 1)

Oksy, Houston. How are you doing?
Houston, 16. Over.
Roger, 16. Loud and clear. Go shead.

Okay. You're 5 by. The coastline is under us.
It's beautiful, and we're standing by for some
words. The spacecraft has been holding attitude,
Just perfect in pitch.

Okay, John. We'll take a look at the APS module
here.

Okay.

Gordy, why the late acquisition?

Houston, 16. Over.

Go shead, 16.

Okay, how are you coming on the pads, Gordy?

Oksy, I'm ready with the TLI plus 90 and the P37
for lift-off plus 8. We're putting together a
gstory and looking at the APS module. No immediate
actior. is necessary, so let's get the pads out of
the way.

Okay, fine. Go ahead.

Okay, TLI plus 90, SPS/G&N; the weight is 66973;
minus 0.54, plus 1.89; time of ignition is
00L4:03:18.55; minus 0356.2, plus four balls 1,
plus 3600.7; 181, 234, 002; HA is NA; HP, plus
0018.9; 3618.3, 5:0k, 3602.0; sextant star is 26,
073.4. Stand by 1. We got a handover coming up;
I'11 get the rest in a minute.
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Charlie, this is Houston. How do you read now?
Okay, 5/5 Gordy. GCo ahead.

Okay, shaft was 073.l, trunnion, 15.1; boresight
star 037, up 25.7, right 2.9; minus 21.31,

minus 165.00; 1093.2, 34867; and 0.05g time is
023:08:28. Sirius and Rigel; 317, 108, 005. No
ullage. Go ahead.

Okay, TLI plus 90, SPS/G&N; 66973; minus 0.5k,
plus 1.89; 004:03:18.55; minus 0356.2, plus four
balls 1, plus 3600.7; 181, 234, 002; HA is NA;
plus 0018.9; 3618.3, 5:04, 3602.0; 26, 973.4;
i15.1; 037, 025.7 — correction — that's up 25.7,
right 2.9; minus 21.31, minus 165.00; 1093.2,
34867; 023:08:28. Sirius and Rigel; 317, 108,
005. No ullage.

Okay, readback correct. Ready for lift-off plus 8.
Spesk.

008:00; DELTA-VT is 7948, minus 165, 022:06. Go
ahead.

Roger. P37 for lift-off plus 8: 008:00, 7948,
minus 165, 022:06, end ready for TLT.

Okay, readback correct, and TLI pad time base 6
predict: 2:23:57; attitude 179, 113, 000; burn
time is 5:43; 10373.0, 35589; SEP attitude is 359,
146, 319; extraction is 301, 326, 041, R, align

112.7, 107.2, 57:20, and yaw is 00l. Go shead.
Roger. Give me DELTA—VC again.

DELTA—-VC is 10373.0.

Okay, copy. TLI, 2:23:57.
Stand by 1, Charlie - -
Okay - -

Handover.
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Okay. Go ahesad, Charlie.

Okeay, 2:23:57; 179, 113, 000; 5:43; 10373.0,
35589 359, 146, 319; 301, 326, Okl; 112.7, 107.2,
57:20, 001, Over.

Resdback is good.

Okay, Gordy - that stateside pass, the part I saw

was just super. He - the other guys saw Ellington
as we went over.

How about that? Say, Charlie. Got an update to
the ORDEAL monitor numbers on page L 2-28 and 29.

Stand by.
Okay, you speak.

Oksy, we got a — last-minute change. Stand by on
that. Sorry.

I would like COMMAND MODULE UPTEL, ACCEPT, for a
new vector.

Okay, you got it.

Okay, and words on the APS module. It appears to
be operating, not completely normally, but ade-
quate.y - that we predict that it will te good
through TLI and TD&E with no change in procedure.
Over.

Outstanding prediction.

Okay, and back to what we started earlier, on

L 2-2-28, Charlie. Opposite 56 minutes, "Slow
FDAT number 1 to PITCH equal 17," change 17 to 16.
Over.

Okay, go shead. It was changed to 16.

And next page, after the ORDEAL start time, change
that to 57:20 rather than 5T even.

Okay , ORDEAL start, 57:20.
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That's affirmative. And then, "Insure FDAI

number 1 PITCH equal to 11" rather than 13, inside
the box there.

Okay, at 57 minutes, I've changed that to 57:20 teo
stert the ORDEAL and the - insure FDA [sic] num-
ber 1 pitch is at 11.

Okay, and then the blank under there - "Maneuver
to R, ignition," attitude is 107 as printed in

parentheses,
Okay, we copy.

That's good. And the CMC is yours. The up-link
is complete. ‘

Okay, and we're back in BLOCK.

Ckay, Gordy. We're standing by with the SECS arm.
Roger. Stand by. Go ahead, we're watching.

Okay, Houston, stand by for the LOGIC.

Roger.

Okay, LOGIC 1's going on, uﬁ; LOGIC 2, on, up.
MARK.

Okay, you're GO for pyro arm.

Roger. Thank you, sir.

And T'd like to update a brocedure, the APS-module-
fail procedure - one step in that, just ir case the
prediction is wrong and it does fail to - If you
can get thet page out, I'll give vou a short update.
Okay, Charlie's got it.

Ckay, Charlie. In the center of the procedure, it

says "DSE command burn mode on," cross that iine
out. And the one below it says, "If successful,
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LAUNCH VEHICLE GUIDANCE, IU." And, after the line
that says "Control pitch end yaw with THC, roll
with RHC," add "Keep rates below 0.2 degrees per
second, pitch and yaw; 0.6 degree per second in
roll to avoid fighting the other APS module." Over.
Roger. We understand.

Okay, that's it.

16, Houston. We're sbout a minute and a half to
LOS. No further updates. Everything looks good.
Canaries should have their entenna fixed, and we
gshould be good as we go through their site. Over.

16; Roger.

CANARY (REV 2)

16, Houston through Canary.
Loud and clear, Gordon.

Oksy, you're a little - a little down in the mud,
but I think I can understand you.

Okay.

Gordy, we heard you then even before we got any

signal strength up. That must have been on VHF, huh?

Roger. You're clear but weak.

Okay, how do you read now, Gordy?

Loud and clear, Charlie.

Okay, our signal strength is up to max now.
Roger.

16, Houston.

Go ahead. Over.
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We'd like the H2 TANK 3 FANS to AUTO. Over.
Roger; H2 TANK 3 FANS going to AUTO.

16, Houston. About 30 seconds to LOS. We should
get - shcould have you through ARIA at 2:22, &
couple of minutes later than shown in the Filight

Plan. Ovwver.

Roger; understand.
ARTIA 1 (REV 2)
We don't read anything you say, but we'll transmit
in the blind.
Apollo 16, this is Houston through ARIA. Over.
By gosh, loud and clear there.
And so are you, John.

How's everything on board?

Everything looks good here. We're a minute -
10 minutes and 30 seconds to the burn.

Roger.
Okay, on time for time base 6.
Roger.
Okay, Houston. The S-II SEP light went out on time.

Roger; very good.
CARNARVON (REV 2)

16, this is Houston through Carnarvon now, and the
APS module is looking good.
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16; Roger. Everything locks normal here.
Roger.

Gordy, one question on the - comment on the primary
loop. Does it look okay to you guys?

Stand by, Charlie. Roger, Charlie. EECOM is
happy.

Fine.

16, Houston. You're GO for TLI.

Roger; GO for TLI.

16, Houston. We're about LOS Carnarvon, handing
over to ARIA. We'll watch the booster for you.
Spacecraft is all yours.

Thank you much.
ARIA 2 (REV 2)

16, we're showing good thrust on the S-IVB.
Roger.

One minute; looks good.

Roger; we're looking good here.

We've seen PU shift; ﬁhe thruét looks good.
16, Houston. At 2 minutes, looking good.
Roger. Right on in here.

Roger.
ARIA 3 (REV 2)

16, Hcuston through ARIA 3 now. Burn time as pre-
dicted, 5:43. Everything locks good.
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Roger.

16, everything locks good &t 5.
Roger.

SECO.

Roger.

Ckgy. SECO right on time,

Roger; looks like normal shutdowm and a guided
cut-off,

That's what it looked like. We're looking at
minus 10 on the DELTA—VC.

Roger.

16, Houston. If it's convenient, would you give
us VI at cut-off?

Okay, Gordy. We got you a late - stand by.

Gordy, we broke the displey on the - what's - it -
the - and we got over to 62, it was already
changing.

Okay, Ken, we copied that, although you feaded out
at the end. We'll be up on Hewaii here at Ui,

Okay, Gordy. We're ... we're in P0O.

Charlie, you're Just about unreadable. Copy that

you are in P00 and we're standing by for Haweli
acquisitioen,

ROTE

the ARIA 3 pass following TLI, there is continuous secquisition
smong Hawali, Goldstone, Madrid, and Honeysuckle.

00 02 kb 00 cC

Apollo 16, Houston through Heweli. Over.
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Houston, this is the most spectacular view in the -
that you can possibly imagine.

Apollo 16, Houston through Hawaii. Over.

Roger, Gordy. You're 5 by, and it's the most
spectacular view I've ever seen.

Roger, Charlie. You're loud and clear.

Oksgy, Houston, the direct 02 is coming on; we're
pumping her up right now.

Roger.

Okay, Houston. 1I'm going to OMNI Charlie.
Gordy, you got OMNI Charlie. Over.

Roger; OMNI Charlie, Charlie.

Ckay, and we are maneuvering to the attitude
right now.

Okay.

16, we see the cabin is up to 5.7 now.
Roger. Thank you, sir.

We'd like OMNI Delta, please.

OMNI Alfa now, please.

Say again.

Give us OMNI Alfs, Charlie.

Okay, you got it.

Request OMNI Bravo now, please.

You got: it.

Like OMNI Charlie, please.
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Roger; OMNI Charlie.

16, Houston. The booster is in attitude and
staeble. You have a G0 for T&D.

Roger. We'll give you a call just before we get
off,

Okay.

Okay, Houston. We're getting ready to arm the
P¥ros. Are you ready?

END OF TAPE
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APOLLO 16 AIR-TO-GROUND TRANSCRIPTION

Roger. We're ready.

Okay; PYRO ARM A is armed; and B is armed.
Roger. That looks good.

Okay, we're coming up on 59:40.

MARK.

Roger.

Okay; all the talkbacks are still gray, Houston.
It's pitching around now.

Roéer, John.

Okay, Houston., You got the high gain?

Roger, Charlie,

Okay, Houston, you ought tc be getting some TV,
I haven't got it yet; we're working on it.

We got a picture now, Charlie, and it looks real
good.

Man, it just looks like a picture book from up here,
Gordo. We must have a zillion particles along with
us.

Roger. We see the particles and - great picture!

Hey, is the zoom in too much, Gordo? You - Let me
take it out a little Dbit.

That's just right, Charlie. That's a good zocm
settirg right now,.

Super!

Gordy, looks like Orion is - is hanging in there
pretty well. B8he looks great.
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Looks the same to us.

About a foot out now, Houston.

loger, Looks like a real smooth joinup.
3arber pole,

Okay, we're captured there, Houston,
Roger.

Jeah,

Ken's teking some time in dressing this thing up,
getting these attitudes right.

Okay, John.

Okay, Houston. We're hard docked.,

Roger, John. We saw it come in,

And there is no question when you get the latches.
Yep. .

Roger, Ken.,

John, this is Houston,

We'd like -~ We noticed the mixing valves cycling
about once every 10, 15 seconds. We'd like to
give you & mark, at which time we want you to put
the GLYCOL EVAP TEMP IN valve in MANUAL and try
to catch the flow rate at a - at a appropriate
setting. I'll - I'1ll give you kind of a countdown
and a mark here,

Yeah, we've been noticing that ourselves.

Okay, flow rate's high and starting back down.
Jdﬁ;, now all of a sudden we've st0ppéam§éé{ﬁé_itg

that it has stopped cycling. You didn't throw the
switch already, did you?
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That's negative. We're awaiting your mark there.

Well, it - (chuckle) it just hung up. Just as I
sald that. ©Stand by. :

We'd like you to cyecle the MANUAL back to AUTO and
see if that starts it back down. Over.

Okay, you were in MANUAL for about 2 seconds and
back to AUTO.

Okay. Okay, it's coming down now. Stand by to put
it in MANUAL,

Ready. Now.
Oksy., Okay, you got it right there on the "now."

I was a little slow on the "now," but leave it
there for now and press on with the normal
procedures,

Houston, before we turn the TV off, we gon - we
want to give you a picture of the Earth.

Okay, I'll appreciate that.

Very nice picture, Charlie, We can see South-
western United States, Lower California. Very
nice.

Gocd., Ken's doing all that good work for you.
It's out his window,

Gordy, is that color okay for you?
Very nice, Ken, Beautiful color.

I bet it's good, but you just can't believe how
beautiful it is., BSee the reds in the desert down
there and the Southern United States and northern
part of Mexico. And from here, you see the Great
Lakes and the State of Florida cut there. And
it's Just absolutely something. We're going to go
back tc work, but thought you'd enjoy that.
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Thank you for the picture. It's the next best
thing to being up there.

And - and we might be able to get you an S-IVB

later on. That's if you got room to get that king
of stuff.

Okay, we'll be waiting.

16, Houston, We'll extend the time on commercial
TV lines here if - if it looks like we'll get scme
good shots on the S-IVB.

Okay. 1 really haven't worked out the angles to
tell you exactly how the Sun is going to be, but
I have an idea we'll see it pretty nicely from
here, . :

Okay, we'll stand by for it,

Just went to AUTO on dé teater [sic] 3, Houston.

We're down to that part in the postdocking
checklist,

Okay.

Okay, Gordy, we're down to 0.2 on the DELTA - I
mean, correction 2.0 on the DELTA-P, and we're
starting our leak check.

Thank you.

We're picking up agein on the procedure, Gordy.
Cabin pressure's down to 4l.

Roger,

16, Houston. In sbout 30 seconds, a couple non-
propulsive vents will open on the booster.

Okey, thank you.
Okay, Houston. The hatch is ocut,

Thank you.
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Houston, it looks like number 10 latch is indeed
locked. Let me start by saying all the latches
are locked, Number 10 is - is over the ring, but
the handle isn't all the way up flush, and we're
Just going to leave it alone. Thought we'd just
tell you about it.

Okay, Ken.

Okay, Houston. The connectors are connected, and
we got LM power to CSM, and the system test is
oKkay.

Roger.

And, Gordy, the 0ld Rover is right where it's su
posed to be, :

That's good.
Houston, 16.
CAP COW:_'lWé.W B
Roger; go shead.

Okay, Gordy. So when we pitched around, I'd like
to tell you a little pit about something we saw
on the LM. When we were coming around out about
30 or 4O feet out, we had a lot of white particles.
Looked like it was coming out from around the
Junar module. Quite a number of them, And, as
we got closer, it looked like to me that the
primary - most of the particles were coming bet -
from between the ascent propellant tank over
quad I and this omni entenna. And it looks like
they was being jetted out from either some out-
gassing OF something, and we assumed it's Mylar,
but are not convinced of that.

We copy that, Charlie.

The only reason we comment on it, it just seemed
like there was a awful lot of them.

Okay.
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Okay, Houston. We're ready to proceed with the
logic.

Okay, we're standing by.
There's two LOGICS on.
You're GO for pyro arm.
Roger, Houston.

Here comes PYRO A,

MARK. PYRO B,

MARK,

Okay, they lock good.

Houston, we got - We're ready to get off if you
guys are ready.

Roger. You're GO for ejection.
Ckay.

Okay, we're off, Houston.
Roger.

Jkay, Houston, We're doing our maneuver, and we'll
tell you as soon as we have a visual,

Okay, Ken.

Okay, Houston. The post-LM-injection - ejection
checklist is complete.

Roger. And, for your information, we're unable %o
get lines from Goldstone to Houston for iive TV,
however, we're going to recorad any TV you give us
Tor later playback. Over.

We'll do it for you,

Houston, Casper [sic] is out of his bag; and we got
the S5-IVB in the window. And the TV isg transmitting
pictures of it now, and if yeu want Lo co your ma-
neuver with it, we're well clear,
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COkay, we copy a GO for the S-IVB maneuver.

That's the attitude maneuver we're talking about.
They'll start the maneuver about L:10 GET.

Okay.

16, your TV down-link looks good out &t the site;
however, we can't see it here in Houston live.

Okay. Well we're still adjusting the - all those
good things,

Okay.

The S-IVB maneuver - attitude maneuver is in
progress now.

Roger. We can see it maneuvering. I tell you,
they never make movies like these.

I -

We'cd like AUTO TRACK on the HIGH GAIN, please.

You got it.

Thark you.

Gordy, we've — we lost the monitor picture, and
we're gonna try to power the TV set down, and we're
gonna check all the connections, and it's got a lot
of horizontal lines. And you really can't even
meke out the image. It started out okay, and then
while John was taking a picture, it - the monitor

picture went out. So we're gonna try to take a lock
at it. It's got a whole bunch of hecrizontal lines,

Okay, we'll go to - -
It looks like maybe multiple images.
We'll go to the site. Stand by.

16, Houston. The maneuver is complete, We're
standing by for your GO for the evasive burn.
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Ckay, stand by 1.

Okay, Gordy, we're all set. It locks like it's
almost 90 degrees to us.

Okay. On the TV problem, we had a good picture
out at the site there at the first, but then we
started losing signel strength, which would -
doesn't really tell us whether anything is wrong
with your monitor set or not.

Okay. Well, we're gonna take pictures like it's
working, and you can check it out later.

Okay.
And we are all set,
Roger.

16, Houston. Goldstone says they're getting a
good picture, and so your trouble is with the ef-
fort there, and we'll start the evasive burn at
4:18 even,

Okay, Gordy, thank you., We got another spectacu-
lar view of the Earth down here. The polar ice
cap. We can see the whole sphere, and the United
States is absolutely spectacular.

How about that,
And out the other side, we've got a crescent Moon.

In fact, you can see Lake Mead, Gordy; very
clearly.

No kidding?

We can see her moving awsy now, Gordon, and she's
Just slowly picking up a little speed there, Only
way you can tell it's moving is sgainst the - the
particles in the background. I don't think you
can see those on TV, but it's - it looks like
there's a million stars out behind the S-IVB as it
moves off,

Roger, John.
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Now the evasive burn is complete, now,

And - Roger. And as she moves out of sight, the
0ld Apollo 16 crew would really like to express
their thanks and appreciation to the guys at the
Marshall Space Flight Center that give such =a
phenomenal ride., Not to mention the Boeing Com-
pany on the first stage, North American on the
second, McDAC on the third, IBM on the IU. It
was superb all the way.

Okay, John, I'll speak to them. Thank you.

And you might relay to old Mike Wash, thanks a lot
for his help. We know he's leaving, and we're
sure glad we didn't have to use any of that train-
ing he gave us,

Okay, we'll sure do that. He's Just about to walk
out the door.

Gordy, up off - looks like Alaska - up maybe a
little farther north - is a pretty good swirl pat-
tern. Looks like a pretty good storm up there.
Thank you.

Apollo 16, here is a word from the auxiliary
CAP COMM here,

Good luck, you fellows. Take it easy, and hope
everything works out all right.

Kind words, Mike. Thank you.
Say again?

Thank you for all your trouble. We sure enjoyed
working with you.

It was certainly my pleasure, Johnj; thank you a
lot, Good-bye and good luck.

Thank you, now.
Okay and the - the S-IVB has drifted maybe half =

mile away now, so we went ahead and turned off the
tube.
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Okay.

John, Just before you turned the mon - the TV off,
was the monitor still giving you trouble?

That's affirmative,
Okay, thank you,.

I guess it's about time for a little VERB L49 to
the P52 attitude. How's that suit you?

Sounds good.

Gordy, the - T can't get over the view of that
Earth. None of the pictures just do it Justlce.
Absolutely beautiful,

We're kind of getting the idea that you're
impressed.

Man, the thing sbout it, Gordy, is that the whole
Southern United States, Mexico, and that - and -
and Florida and Cuba and the Virgin Islands down
that way - they're all clear of clouds. It's Just
fantastie!

Did you take some good pictures?
Got some,

The way we're going, we may have to get a reload
before we get to the Moon.

As a matter of fact, you can see as far north as
Leke Michigan and Lake Superior.

Sounds great,

And all the way down past the Yucatan and - and
into the Central America.

Houston, we've got the cabin back up some now

and our LM/CM DELTA-P gage is reading 0.6, an
that's probably due to that DELTA on the cabin,
And the 02 FLOW HIGH light has gons out, sc things

are getting back to normail.
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Okay.

And, Houston, we've done a IM/CM DELTA-P; and, at
time 4 hours and 30 minutes, we had a plus 0.6.

Roger.

Houston, we're going to take the WASTE STOWAGE
valve to VENT this time,

Roger, Ken.

END OF TAPE
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APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION
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Apollo 16, Houston. Don't know if you can see it
or rnot, but we've started the LOX dump on the S-IVB.

We lost it a little while ago, Gordy.
Roger.

Houston, are you ready for us to start charging
battery B?

Okay, we're GO for the battery charge on B, and
we'd also like you to dial in the Flight Plan
high-gain angles, minus 47 and 98, and go to REACQ.
Okay, you got the angles, and you're going to REACQ.
MARK.

Houston, 16.

Go ahead.

Okay, we got BAT B charging, and it says volts
should be 37-1/2 to 39-1/2, and I'm locking at 33.

Ckay.

Charlie, we got - we figured about 8 amp-hours out
of that battery, so it'll be a while yet before the
voltage gets back up, and EECOM thinks that's okay.
Okey, fine.

Houston, we got 3.4 on TA. We're gonna vent - we
gorna vent the battery to zero, if that's okay.

Stand by.
We'd like you to hold on that a minute.
You're too late, we just vented it.

Okay, it's reading about 0.2 right now.
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Roger.
Say again, 0.k,
0.4,

Houston, got a couple of comments on the EMS for
G&C, whenever he has a break.

They're all ears; go ahead.

That must look funny. Okay. We been running null
bias tests here for - well, since we got in orbit -
each time the checklist calls for it. On the first
one, we found that in our hundred-second check, it
gained 2.5; then, just before docking, it got 2.6;
and I just ran ancther one, and I have 2.8. And

I don't really know what you can do with that, but
I just thought I'd go ahead and tell you about
that's the magnitude of what we're looking at.

Okay, and our first rough guess as to how the SCS
GDC system is performing, it looks like it's well
within spec in pitch, yaw, and rcll, as far as its
drift measurements go.

Okay, Ken and John, we got that.

16, Houston. Whenever you're ready, we're ready
to load the PTC REFSMMAT.

Okay, you have POO and ACCEPT.
Okay.

Ken, sorry about that. We didn't get coordinated
here, We don't have an up-link site, so go back
to BLOCK until after 5 hours, and we'll try it
again then.

All righty. They're back in UP TEL to BLOCK. And
we're going to be kind of hanging up here for a
while anyhow, while we get our suits off. It - it
turns out to be a pretty interesting operation
with these new B-suits.

Roger.
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I'11 tell you, Gordy, there were some sights out
there that were really something. One of the -

one of the things that - most things happened like
people had said they would. But there were a couple
of things that I had never seen Or heard anyone even
mention, and maybe they'd been on - been there all
along. But one of the things that was really nifiy
was, while we were in powered flight, both in later
stages of the boost and during the TLI burn, there
were particles that I could see out the window that
were going past us in the plus-X direction, and 1
kept thinking that that was an optical illusiomn,

and I kept going back and locking at it again, and
sure enough! And these were after we were in steady
state. It wasn't around any kind of a staging event
or anything that T was aware of.

Oh, how about that. I waven't heard of that one
before,

Then when we - when we scooted out here and you
started your nonpropulsive vent, we could see -
First, it just looked like it was a little mist
around the outside when you looked at the Sun.

And then the Sun hit it at such an angle that you
started getting a spectral reflection, and it
looked like a rainbow out over the ILM. And then
after that, you could look out my number 1 window,
and apparently the lighting was just right so that
it - it had the appearance of light streaming off
to a point source at infinity. There was a little
blank spot in it at the - at what locked like the
origin. And then all these streaks were coming
back towards you, like you were right in the center
of & cone. And these things would change colors.
They go to a light - light purple, and then they'd
have a little sandy color to them. That was another
one that I don't remember ever hearing before, and
it was - maybe it was just the lighting on it, but
it sure was pretty.

Roger. Enjoying the description.

I'11 tell you, you can't wait too many years to
make this worth it.

Roger.
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Gordy, on that boost, that S5-IC is a real freight
train. I'll tell you, boy. I can't get over that.

Roger.

Could you folks see that thing on the TV up through
staging?

I didn't watch it all the way until it went out of
sight. 1'll have to check here.

Yesh, I guess we saw even tower jett.
Good show. John's in the middle of his suit doff.
QOkay.

And thanks to good old Stu Roosa's suggestion, we
wrote in the Flight Plan to be sure and take a look
at the fires out there in Africa as we went over,
which is something we probably would have forgotten
or never even thought azbout. And they are just as
beautiful as everybody's ever said they could be.
They're just all over the place. All these little -
little yellowish-red dots down there. And there
was some - looked like some low overcast in parts
of the area, or maybe it was - from our altitude,
maybe it was a high overcast. But it just gave -
It looked like looking at the lights of a city
through fog, and then there were others that were
clear. Just something well worth remembering to
look for.

Roger. We'll be sure to remind Ron to lock for
that one.

I tell you, God didn't equip us with enough eyes
to see everything that there is to see in the first
hour.

Roger.

Gordy, it looks like this whole operation may take
us longer than - than we had guessed. Is there any
thermal constraint on getting a 52 attitude and
going to those other attitudes? Locks like ... - -
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I'11l check on that, Ken. We're about - -

- = but I just wondered if that's something we
ought to keep in mind.

Okay ., we're gbout to a handover here. I'll check
on that and come back to you through Hawaii.

Okay, thank you.

16, ve're — through Hawaii now. And you're
scheduled in this attitude through 7 hours or -
at least, so no problem thermally, and you're not
even due to do the P52 for another half hour, so
you're plenty shead.

Okay, that P52 - We're going to come to a decision
point here pretty soon, whether to - you want us to
do that end we'll pick up the suit doffing after
that, or we - I'd just as soon go ahead and do

the - get all the suits out of the way. And we can
do the 52 on schedule, or we can do it after we get
the suits off. Does it make any difference to you
folks?

Iet me check. .

If that's what you'd like to do, why don't you go

shead with the - finish up the suits. No problem’
slipping the 52 a little bit. And we'd like POO
and ACCEPT for that up-link.

Okay, there's POO and ACCEPT. Is Fredo still
around there?

No, he went home about a half hour ago.
16, Houston. The computer is yours.
Hello, Houston; 16. John and I are back up now.

Roger. That up-link is complete. 1In case you
didn't hear me some time ago, the computer is yours.

Okay, we're in BLOCK.

Roger.
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And it took us about an hour for me and Charlie to
climb out of those suits and stow them. It's
really something.

Roger.

16, Houston.

Go ahead, Gordon.

I'm going to hand over to Pete here. He's coming
on with a good boost there. He's got a bunch of -
P37 pad and a bunch of Flight Plan updates for you
when you get somebody free to do some stenographic
work there. Enjoyed the first € hours. Hope the
rest of it goes as well.

Gordon, that was beautiful. Tell Flight and the
guys down in the trenches, "Man, that was super!"

Okay .

Okay, Houston; 16 here. We'vre ready to copy the
Flight Plan updates.

END OF TAPE
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Roger, 16. At 11 hours in the flight plan.
Stand by.

Okay; go ahead.

Roger. At 11 hours, we want to delete "WASTE
STOWAGE VENT valve, CLOSE;" and, at 12:15, we
will add "WASTE STOWAGE VENT valve, CLOSE."

Okay; copy add at 12:15 "WASTE STOWAGE VENT
valve, CLOSE."

Roger. And delete it at 11.

Okay; go ahead.

Roger. Then we've got the change to the CEM
Experiments/EVA Checklist having to do with the
ultraviolet filter. UV filter apparently did not
meet the specs, and we're going to have to make
some changes to the exposures at - on several

different pages in the checklist.

We'll wait on that; we don't have that checklist
out yet, Pete.

Okay; and T've got P37 block data.
Stand by.

Okay, Pete, go ahead with the P37 block data.

Okay; lift~off plus 15. It's 015:00; 5h93;
minus 165; 0L6:LO.

Roger; copy. 015:00; 5493; minus 165; 0hb:Lo.
Over.

Roger. That's correct, Johnny.
Is “hat all?

Yealh ... that's all.
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00 06 16 S9 CDR Okay. How's the midcourse looking?

00 06 17 05 CC Stand by 1. We're still looking at it it
looks pretiy good right now.

00 06 31 15 CDR Houston, now have NOUN 93; are you happy?

00 06 31 22 CC In a minute, 16.

00 06 31 30 CC Okay, 16. Ycu can go ahead and program.

00 06 39 53 CC 16, Houston.

00 06 39 57 CDR Go ahead.

00 06 39 58 cCC Roger. Just wanted to remind you that, before
you start the UV photography, we've got to change
all the exposures.

00 06 40 05 CDR Okay.

00 06 L3 01 IMP Pete, 16 here. Go ahead with the update. Give
me a page number for the UV, and we'll update the
filter settings.

00 06 43 09 CC Okay; we've got a whole bunch of pages. We'll
start on 2-16.

00 06 43 17 CMP Okay; go ahead.

00 06 43 18 ccC Under item L4, we want to change from "20 seconds -
2 frames" to "2 seconds - 2 frames."

00 06 43 31 1IMP Okay; keep going.

00 06 43 32 CC Okay; on page 2-17. Item L, "20 seconds - 2 frames,"
change to "1/15 second - 2 frames.'

00 06 43 50 cC Page 2 - -

00 06 43 51 1MP Okay; 2-16 - 2-16, line 4, "20 seconds" to "2 sec-
onds," and 2-17, same line is "1/15" versus
"20 seconds.”

00 06 43 59 CC That's affirmative. And on page 2-19, we want to

change shutter - under item 5 - we want to change
"Shutter 1/15 - 2 frames" to "Shutter 1 - 2 frames."
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Okay; "Shutter 1/15" went to "Shutter 1 - 2 frames."”

Roger. On page 2-21, we have change from "Shutter
1/15 - 2 frames," to "Shutter 1 - 2 frames."

Okay. That's item 27

Affirmative; that's item 2.

Okay; that was "Shutter 1" vice "1/15."
Affirmative. And on page 2-22, item 2, change

"Shutter 1/15 — 2 frames" to "Shutter 1/2 -
2 frames."

Copy; 1/2.

On page 2-23, item 4, "20 seconds - 2 frames"
to "2 seconds - 2 frames.'

Okay, copy.

And on page 2-2U, under "At T start plus 7 min-
utes," change "20 seconds - 2 frames" to
"1/15 seconds - 2 frames."

Can you say where that is again?

Okay, it's on page 2-24, and it's under the heading
that says "At T start plus 7 minutes.”

Okay. What was it? I'm sorry; I got all of that,
but didn't get what it was.

Okey. It's change "20 seconds - 2 frames" to
"1/15 second - 2 frames."

Okay , copy-

Okay, on page 2-36 - about 1/3 of the way down
the page where it says "Configure lens f/8,
1/30, 4" -~ We want to change that to "Configure
lens 1/2 stop between £/5.6 and £/8, 1/15, and
h."

Okay, that's 1/2 stop between f/5.6 and /8,
and the shutter to 1/157
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That's affirmative, Charlie.

And on that same page, about 2/3 of the way
down, under the step that says "Electrophoresis
POWER, ON," we want to add a note to hold for
instructions from MSFN.

Okay, understand hold for instructions from
MSFN. 1Is that before the POWER, ON?

Negative. That's immediately after POWER, ON,
and T won't read yocu that instruction now; we'll
wait until we get to that in the Flight Plan.
Okay.

16, Houston.

Go ahead, Pete.

Right, John. This VERB 49 that's at 7 hours

in the Flight Plan — we want you to hold up on
that so we can have a look at the attitude.

16, Houston. We had a temporary very short loss
of comm there. Did you do anything on board to
return comm?

We haven't touched a thing there, Pete.

Roger. BEverything seems okay now. It was very
brief, but we lost it for awhile.

Okay. We didn't even hear any squelch or any of
that noise - -

Roger.
- - like you usually get when you lose comm.
Roger. Understand.

16, Houston. The attitude in the Flight Plan for
the VERB L9 is okay. You can go ahead with it.

Okay, Houston. You have OMNI Delta.
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Roger. Copy OMNI Delta.
Houston, 16. Over.
Go ahead, 16.

Okay. Pete. T think we figured out what all this
white particles that's coming off the IM. On the -
the side that - of the IM that's between this omni
antenna and the APS - the ascent propulsion propel-
lant tank, there's a surface that was gray that is
now - for some reason, the thing is all strip -
striped looking. It's a surface that's really al-
most perpendicul - parallel to the plus-X of the
IM. And it's all tattered and torn and shredded -
looks like shredded wheat, is what it reminds me
of. Over.

And that's the only surface we have that looks
like that, and we continually get particles
shredding off from that.

Roger; copy.

Charlie, we're having & little trouble figuring

out which surface you're talking about. Can you
give us a little better description of what you

were talking about there?

Okay. We - On the plus-X side - on Ken's side - the
surface right below the docking target that runs
parallel to the plus-X of the IM and right into

the top of the APS propellant tank.

Okay. Right below the docking target, and it
runs right into the top of the APS propellant
tank.

That's affirm, and that axis is almost parallel
to the plus-X axis.

Roger.
And whatever that surface was is all shredded,

and - as I said, like shredded wheat, and it's
continually spitting particles off.
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Okay. 1In other words, you can see it detericrating
now, huh?

That's affirm, It's spitting particles off about
five or 10 a second.

Roger.

Okay, 16. We got it, and we're going to take a
look at it now.

Okay.

And, 16, we've got a correction to the G&C
checklist, page 9-4, whenever you get ready to

CcopYy .
Let's catch that after the UV photos.
Roger. Will do.

16, Houston.

‘Go ahead.

Roger. On panel 382, the PRIMARY GLYCOL EVAP
INIET TEMP valve, we want to adjust it slowly
to get that temp to about ~ to EVAP out to about
45 degrees.

You want us - -

And you'll have to go toward them.

You want us to go into manual and set the
evaporator - you want to set the temperature - to
45 with the manual while we have the waterboiler
going, is that correct?

That's affirmative.

16, you can go ahead and set it. Move it toward
MAX, and you'll have to go pretty slow with it.

Okay. Can we stand by just a minute?
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Affirmative.

Thanks. I got to open up that panel and all that
stuf?l.

Roger.

16, Houston. Can you go MANUAL on the HIGH
GAIN?

Roger.

Charlie, it was in REACQ, and it was drifting
around.

Okay, it's in MANUAL now.
Roger. We got it.

Houston, is that close enough on the evap temp?
Looks like I can't hit 45; I can hit 43 or about
LE or 7.

Affirmative, 16. That looks good enough.

16, Houston. On this panel that you were looking
at that the particles are coming off of. That's
not a hard piece of structure there; that's just

a thermal protection covering - a standoff - that's
over the top of the RCS A system tanks. And all
the RCS A tanks are under there, and what we're
concerned sbout is that one of those tanks may be
leaking and affecting that thermal protection
blanket on top.

END OF TAPE
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APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION

CMP
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CMP

CMP

cC

cc

Okay .

Okay, we are considering the possibility of taking
a lock - -

The - Don -~ -
- - at the tank systems.

I'm not sure. The picture that we are trying to
paint here is like you had painted something and
then all the paint started to peel off. It's all
stripping off like an old, real - like you painted
an old barn eand had the paint come off of it. And
it's all standing out. You can see it - kind of
released from the surface. And I don't know if
that fits your picture or not.

Roger. I think that's the way we understand it.
Are you still getting those particles coming off
pretty fast there now?

They're not coming off as fast as they were awhile
back, but maybe that's our Sun angle has changed,
makirg them not quite as obvious.

Roger .
Hey, Don. We're ready to - locks like we ought to
be deactivating the primary evaporator. Did you

want us to keep it on for awhile or something?

Stané by a minute. Negative, Ken. You can go
ahead and shut her down.

A1l righty.
Okay., Don. We've got the evaporator secured.
Roger; copy.

16, Houston. On that penel 382, in the manual
control, the mixing valve, looks like we are going

to have to play with thet valve every time we change
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attitudes. So you might Just leave that panel
open or closed, for the two of the fasteners, so
it will be easy to get into.

Ckay. Locks like that's going to be fun around
the Moon, doesn't it?

Roger. We are looking at that right now, Ken.
All right.

16, Houston. Go to HIGH GAIN.

16, go HIGH GAIN.

16, Houston. Give us a HIGH GAIN ANTENNA.
Houston, this is 16. Over.

Roger, 16. You're loud and clearing up.

Roger. 1 see something coming off of the lunar
module now thaet I - I haven't been up here looking
out the window. I just noticed - it's - it's -

it looks like it's coming out of a vent or something.
And from looking at it through the window, it is
beneath this sheet that's sort of shredded off, and
it's right between the - that spiral antenna and
above the big APS tank. But this is definitely
coming out in a stream right now, locks like, and
not very many perticles, but they're just being
propelled away from the lunar module at some
velocity.

Roger.

Okay. Let's get in there and take a loock at it.
Roger. I think you're going to have to get in the
LM and take a look at the RCS systems gages to tell
what 's going on here. Do you notice any color or

anything more descriptive about that stream?

Well, my opinion of the color is that it's a
brownish material.

Roger.
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And it has long - same of it has long flakes to it,
and - but some of it is Just little particles.

Roger.

16, we would like to have a look at the IM/CM
DELTA-P before you start pressurizing it also.

Okay. Do you want us to stop the P23 and go in
there right now? Over.

That's affirmative, 16.
Ckay.
Do ycu want us to stay in this attitude, Pete?

And, Pete, you might be thinking about what kind
of a - where you want us to enter the checklist.

Roger. I understand. We'll get back to you in a
minute, Charlie.

Roger. The Activation Checklist, I guess.
Roger.

We're up to 0.6 on the LM/CM DELTA-P, which is what
it we.s, due to our cab pressure difference. I
don't think it has leaked any.

Roger. We copied; and, Charlie, we want to start
on page 2-1 in the Activation Checklist.

Okay. Pete, how about if I go to a wider dead band?

We want to - first of all, Ken, we want a roll to

91 degrees, and that'll boresight the aft omni
toward the Earth, and also we want the WASTE STOWAGE
VENT valve, CLOSED.

Okay, now. Take it a little slower here. You
wanted to do a maneuver to a roll of 90, Is that

affirm?

A roll of 91.
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00 08 19 15 CMP Okay. Do you want the other attitudes to be the
same as I have now?

00 08 19 18 cCC That's affirmative. That's affirmative, 16.

00 08 19 26 CMP Okay, I have 91.00. And we'll use the present
pitch and the present yaw, and you get the WASTE
VENT, CLOSED.

00 08 19 38 cC Roger. The WASTE STOWAGE VENT valve, CLOSED.

00 08 19 Lk cMP We've done that. Okay, we're starting our maneuver
nowv.

00 08 22 10 CDR Okay, Houston. We're opening the IM pressurization
valve now.

00 08 22 14 ccC Roger.

00 08 22 20 CDR How does it look?

00 08 23 09 CC Ken, we're also thinking about trying to get scme
TV locks et that venting condition, if it doesn't
interfere with the activation.

00 08 23 16 CMP Okay. I'll tell you what. We've stowed the camera
aftwards. Wait until they get in the LM, and then
I'11 go down and get that thing out. I can do
that while they're going in there,

00 08 23 30 cCC Roger; understand.

00 08 29 49 cCC 16, can you ZERO the OPTICS? All you have to do is
hit the switch. It's within 10 degrees.

00 08 30 59 IMP Okay, Houston. How far along in this activation
would you like us to go?

00 08 31 05 CC Stand by & minute, Charlie. Step 7, page 2-3;

2-3, step T. Go to 2-3, step T, Charlie.

00 08 31 18 1MP Okay. We start on 2-1, right?

00 08 31 21 cCC That's affirmative.
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Okay, Don. They're on their way into the IM now.
And Charlie's in there and John's joining him, and
I'1]l work on getting the TV camera out.

Okay .

Okay, Houston. We're going on to IM POWER right
now.

Roger.

Okey. We've gone to RESET and OFF.

Roger, 16.

The time was 08:36:34.

Roger.

Ken, when you get the cemera set up and ready to
operate, we'll go to MEDIUM beamwidth on the
HIGH GAIN ANTENNA.

Okay, and it's going to be a few minutes.

Roger. I understand.

Okay, Houston. You should have the data now,
according to our checklist.

Roger .
We're down through step 7 on page 23.
Reger.

Houston, can we bring up our RCS quad A and B meter
and teke a look at them?

Stand by 1.

16, 1 guess we don't need the - the heaters. We're
loocking at all the data now.

Okay. We didn't say "heater"; we said "meter."

Roger; stand by.
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I guess we can take your word for it, that's for
sure,

Roger. We're - we're locking at all the data now,
I think.

Okay, fine.

Our - our system A RCS meter, which is not powered,
is at 92 percent quantity, and B is a little
over 100,

Roger.
Okay, I'm ready to give you a TV from the outside.
Roger, Ken. Understand.

16, based on what we're looking at, the system A
pressures look ckay. We don't see any problem
with the tanks.

Okay, but it - it sure is something strange coming
out of that. I never saw anything like that on
IM-4,

I mean, I'm not normally a rabble-rouser; it - this
Just ain't - something - something funny going on
here.

Would you like to have the TV beamed outside?

Yeah, Ken, I guess so. We haven't had a picture
yet here.

No, I was waiting for you. You said something
about some high-gain things you wanted to do, and
I hedn't done any of those things yet.

Oh, we wanted to go to MEDIUM beamwidth on the
HIGH GAIN, and we're ready for the pictures
anytime.

Well, if it looks okay to you, Houston, do you went

us to fire this thing down now?
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Stand by Just & minute, will you? We're going to
take one last long look here, but everything looks
okay so far.

That's great.

16, on panel 16 in the IM, under the PQGS display
breaker, and let's push that one in and we'll take
a look at gquantities.

Okay, Don. And do you have a picture now? I'm
not going to zoom in until -~ until you've got a

good picture.

Okay. That one's in, and the quantities went to
100 each.

Locks like the TV's in standby, Ken.
Does that help?

Roger.

Quentities look good, 16.

Thet 's affirmative; they're both 100.

Okay, 16. We are ready to - to back out. You
pull that breaker?

~ — back down. We'll pull the breaker first and
back down. Thank you.

Roger.

Okay, Don. Can you see any picture yet?

Negative, Ken.

Ken, we're still not getting a picture.

Okay. I'm in TRANSMIT. Got a good monitor this
time. I got FM transmitter. I got the S-BAND AUX
to TV,

Okay, Ken. I think the TV's ckay. I think the
problem is here. It will take us about another
minute, I guess.



Tape
Page

00 08

00

oe

00

00

00

00

00

00

00

00

00

00

00

00

00

08
08
08

08
08

08

08
08

08
08

08
08

08

08
08

6/8

52
48

L8
L8

48

L9
L9

L9

L9
L9

50

50

50

50

50

50

50

00

05
29
53

09
37

b1

50
5h

05
o7

15

19

27

37
56

CMP

cC

cC

cC

CC

CMP

cC

CMP

CMP

CC

CDR

cC

CDR

cc

Okay, I'll stand by. I'm gonna have to show you
the part we're looking at.

Roger.

Okay, Ken. Now we are getting a picture.

Okay. Can you see the docking target, and do you
have a grid? I've got & grid on my monitor that
you should be able to correlate with. Do you have

that available? If you don't, I'1ll just try to
talk you in towards the frame.

Stand by Just a minute.

A1l right, Ken. I guess we don't have a grid right
ILOW,

Okay. Right now, the center of my picture is Just
about on the center of the docking target. Does
that look like your picture?

Affirmative.

Okay, I'm gonna move the camera up and there is a
flat surface which is now just about on the center
of my picture, and it's pointing away from me.
This is the one we can see it peeling off of.

Roger.

I'm gonna try to zoom in on it, and I'll see the
best monitor picture I can get, and you may have
to talk me in on some of the other.

Okay.
Houston. Our Activation Checklist says leave the
CABIN REPRESS breaker closed, but we found it OPEN.

How do you want to play that one?

Stand by me a minute, John. Okay, John. We want
that one opened on the way out.

Open on the way out. Roger.

That's real good, Ken. Hold it right there.



00

00

00

00

00

00

co

00

00

00

00

00

00

00

00

08

08
08

08

08

08

08
08

08

08
08

08
08

51

51

51

51

52

52

52

53

23

23

S5k

5k
5k

Sk
56

03

09

16
43

15

2k

36
18

21

55

Ok

19
2k

34

CMP

cC

cC

CMP

cC

CMP

cC

cc

CMP

cC

CDR

CcC

CDR

Tape 6/9
Page 53

I can't hang on {laughter) I'm stuck here; I'11
get back with you.

Okay. You had a real good picture there, where
you were.

Ckay.

Yeah, Ken. We're seeing the stuff coming off of
there now.

Ken, while we are looking at it, we are trying to
get a hack on whether or not there are any jets
firing across that surface that would correlate
with those particles coming off.

Yes, sir; there are. My A thruster seems to bang
on it quite a bit. And we put the LM POWER back
to CS8M at 08:52; I'd say about 15 seconds ago.

Roger; copy.

Don, are you guys through with this picture, or do
you need something else?

Heng on Just a minute, Ken.

Ken, we see an occasional particle come off, but
we're not seeing a stream. Do you see any stream-
ing like John was talking about earlier?

No, sir. Well, maybe - Well, you know, we're in
an entirely different Sun angle now, and it's not
clear to me that we don't see different things.
Maybe John can take this thing and show you where
it was coming from, because I didn't see it,

Roger .

Yeah, 1'd be glad to - I'd be only too happy to
peint it out.

Roger.

Okay, Houston. On our monitor, the place where the
stuff was coming out is at A and 1 on the grid.
Over.
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Understand; it's A-17

Roger. It's the upper right-hand corner of that
square, A-1l.

Roger.

Okaey. He's going to put it right in the middle of
the picture.

Okay. Let's try that.

And, Pete, I'1l tell you, that CABIN PRESSURE RELIEF
valve - I mean the CABRIN REPRESS valve in the IM
will really give you apoplexy, boy!

Roger.

Okay. It's right in the middle.

Okay, understand. It's right in the middle of the
picture now. Okay. I think we're seeing some of

it now.

No. No, you aren't, Pete. What you're seeing is
particles that are floating off, drifting particles.

Okay. Can you see the venting now?

No, it stopped. When we maneuvered it out of the
Sun, it stcpped peeling off.

Roger.

Okay, Pete. I take that back. You can see a little
of it as the particles stream off. When they get
out into the Sun, you can see them. And it locked
like they had the same trajectory as the other ones,

but it's very few right now.

Roger. Kind of going out the top center, slightly
right center of the picture?

Yes, that's about right. Yes.

Roger.
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Okay, I was off comm over there. How about bringing
the 0ld IMP up to speed?

Ken, can we roll to get this area back in the sun-
light where we could have a better look at it?

Okay, Pete. We're just about ready to maneuver.
We are maneuvering.

Okay. I guess you'll want to go back the way you
came and go back to that attitude where you had good
sunlight on it.

Okay, that's the P23 attitude.

Roger.

Okay, and ever so often, I see a particle come out
from that region at scme accelerated velocity,
like it's leading the spacecraft.

Roger.

I can't see. For my edification, were all the -
the ... pressures, the helium tanks looking okay
on the RC3?

Affirmative. They were, Charlie.

Charlie, we - Just as a point of verification here,
did you have floodlights when you went into the M?
We didn't show any - any current drain when you
went in there.

Yes, sir. Just like the refrigerator, it came
right. on, with the hatch about a quarter of the way
open. And when I went to ALL, we had all the
flcodlights.

Roger.

But you can see a lot better over here when you
take your shades off.

Roger (laughter).
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0C 09 01 50 IMP And, Pete, every time the - one of the command
module, service module, RCS plus-X Jjets fires to-
wards that - that one over the hatch here, it really
blows that stuff off.

00 09 02 05 CC Roger; copy.

00 09 03 24 CDR Okay, Houston. As of this moment, that area is
completely free of particles. It wouldn't do you
any good to show you any TV of it, because it's
not doing anything.

00 09 03 33 CC Roger; copy.

00 09 04 33 CC Okay, John. I guess that's about all the data
we're going to get. We're going to have to think
that over for a while, so we'll gc ahead and stow
the TV camers and get back to the Flight Plan.

00 09 OL LL CDR Yes, sir. It's certainly an unusual thing; and,
furthermore, it's very strange how this upper sur-
face here has flaked off behind the -~ behind the -
docking target, which I guess you - you can't see
that on the TV. I couldn't see it on the monitor.
Can you see it on the TV?Y

00 09 05 11 CC We get a pretty good look at a portion of it.
Looks like a lot of, like Charlie said, shredded
wheat.

00 09 05 21 CDR Yes, it looks like about a half- & half inch or

‘ an inch of grass growing out of the - of the
surface there.

00 09 05 27 CC Yes, we got a pretty good look at that.

00 09 05 32 (DR Okay.

00 09 05 3k CC I don't think we know what it means yet, but we
did get a good look at it.

00 09 05 38 CDR Roger.

00 09 05 53 CDR Cherlie might say that looks Ba-a-ad.

00 09 05 59 1MP You're right (laughter).
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Did you have a TV picture of the cockpit there?
Affirmative; real briefly there.
That's what I was afraid of (laughter).

Okay, 16. We'd like to get the WASTE STOWAGE
VENT valve, OPEN, again now.

And, Pete, the lunar module looks very clean.

There was very few particles in it, and that's

just about it. Over.

Roger; understand. And, Char - Charlie, we'd like
to go into the Flight Plan here at 12:15 and delete

closing the VENT - WASTE STOWAGE VENT valve, and
move that to 13:15.

Okay; we're moving it to 13:15.

Roger.

16, for your information, we're not going to do
midcourse correction 1, and we're looking at about
12 feet per second on midcourse correction 2.

That 's great.

END OF TAPE
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APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION

cup

cC

cC

cMp

cC

CMP

CcC

CMP

Don, do you anticipate any significant change in
the VERB L9 maneuver angles due to our slip in
time?

Negative; none at all, Ken,
Hey, Don. You still down there?
Affirmative. ©Still with you.

Okay. Hey, let me give you a couple of comments
here in real time so you can write them down. Yes,
one of the things that had been mentioned was this
business about the reflections in the sextant when
you're doing P23s, and I've got a - gee it's &
beautiful picture of the Earth horizon; the optics
are just super, and we've got a - got a - what
looks like an inverted - sort of like a mirror
imege - .in the opposite side away from the horizon,
It's really quite obvious - -

That's in the - -
And you can just see the bright areas.
Roger. That's in the sextant,

And it's about - yes, it's just in the sextant, and
it's about - oh, I don't know how to give you a
percentage of the intensity, but it is much less
intense than - than the thing in the Earth.

That's - that's very bright. And the star is -
gee, the match between the Earth horizon as seen

through the fixed line of sight and the star line

of sight is just perfect. It's really nice. The
only thing I can't see as well as I'd like is the
crosshairs, and with the illumination turned up

to full bright, they Just don't stand out when the
o0ld Earth is in the field of view. When I get them
down egainst the Earth itself, then I can see the
dark line, but when I get it out in the sky beyond
the Earth's horizon, I Just don't see it as well

ag I'd like.

Roger. Copy.
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And, as you probably noticed there, we used that
little adaptive short P23 erasable program, which
is really swift; that thing just fires these
things off, and I don't feel like in any way we're
having to take short cuts on the pointing accuracy.
The only time it takes now is to dress up the sub-
stellar point on initial acquisition. That's what
we're doing now, and it seems toc take quite a
while,

Roger.

Next time we design a spacecraft, Don, we should
remember not to put the optics in the kitchen.

Roger. Understand.

That's the first MARK, isn't it? I think he cycled
on it.

Yes, he's been taking a little bit longer each cne.

END OF TAPE
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16, Houston,
Go ahewd, Don.

Roger; we are going to dilute - delete that maneu-
ver to thermal attitude that's coming up in the
Flight Plan at about 9:30 - in the Flight Flan.
And, also, when you get a chance, we want you to
zero NOUN 26, becsuse there's a possibility that
if you hit a NOUN 30 with what you got in NOUN 26
now, you'll get e transfer to a wrong place in
the program.

Understend. Zero NOUN 26,

Roger.

Boy, you guys are reading our minds up there, or

.down there,

Whet do you went to do, just go right into PTC?

Negative; we're going to do the P52 thet's at -
down around 10:40 in the Flight Plan.

Understend. And then go to PTC, huh?

Negetive; we got some UV photos at 12:20 that have
to be done atf 12:20,

Oh, yesh.
16, you can go shead and torgue them.

16, we got a state vector update, if you'll go to
ACCEPT,

Roger; you've got POO and ACCEFPT.

Roger. And, also if you can copy, we've got a
change to the G&C Checklist, page 9-bk.

Okay, I'm on page 9-b4, Don.
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Roger; under Beker, column Baker, line 4, change
from 11522 to 13353, and, on line 5, change 13000
to 00041,

Okay, I'm on page G/9-4, column Bravo, line Ok is
13353; that replaces 11522, Line 05, 00041 re-
placing 13000,

That's affirmative, Ken.

A1l right, sir.

And, 16, you can have the computer.

Okay, we are beck to BLOCK.

Roger,

Don, you folks ready for a little fuel cell purge?

I believe we're ready.

Don, fuel - fuel cell 1 purge, O
progress,

o, purge is in

Roger; copy.

16, Houston. We're looking at an O2 flow of less

than 1 pound per hour, and we'd like to know if
you have closed the waste storage vent valve,

Negative.
Roger; understand negaetive.

Houston, do you want us to dump the waste water
down to sbout 107

It's already 60.

Okay, 10 percent it'll be.

Roger.

16, let's terminate the charge on battery Bravo.

Roger.
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Okay, we're showing sbout 29 percent on our waste
water, Don. How does that look with what you &ll
have on the ground?

Well, we're looking at asbout 30.5 percent now.
Okay, so you want us to terminate ours at 10 per-
cent; our gage reading of 10 percent will be good
enough?

That's affirmative, 16.

Okay.

Okey, we've terminated the waste dump.

Roger.

Houston, we vented the batteries and it went to
0.4, locks - maybe 0.2 now.

Roger.

Charlie, d&id you get a reading on that battery be-
fore you vented it?

Roger. 0.9.

Charlie, was that 0.97

Affirmative.

Roger.

16, could you give us a reading on ILM/CM DELTA-P?
Roger. IM/CM DELTA-P is 0.2, which is what it was
in the altitude chamber, and that apparently is
Zeroc on our gage.

Roger; understand.

And the pressure equalization valve is verified
closed.

Roger.
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16, Houston. On this UV photography, we want to
be sure we go MODE, FREE. T think last time, we
didn't get that.

No, we did get it last time.

Pete, on the last sequence, we did go FREE.

Say again.

I said, on that first UV sequence we had, we did
go FREE.

Roger.

16, go OMNI Delta,

16, when you finish the UV photos, we'd like you
to go on and start the PTC right away if you con-
cur with it.

Be glad to.

Roger; and, in connection with that, we'll ask
you to stow the high gain prior to going into PTC.

Okay. We'll stow it.
Roger.

END OF TAPE
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Hey, Don, you really can get some pretty stable
initial conditions.

Good deal.

Say, Houston; Casper.

Go anead, Casper.

It looks - it looks to me like we've used a - a
lot more RCS propellant than I would have guessed.
Is it just our onboard readings or is that a fact?
We're seeing apparently some biases in the P - in
the RCS sensors up there. Stand by - wait 1.
We'll get you some readings, Ken.

Okey; thank you.

OMNI Alfa, 16.

OMNI Alfa.

16, prior to entering PTC, go MANUAL and WIDE on
the HIGH GAIN and minus 52 and 270.

Okay .

Okay; you got MANUAL and WIDE, minus 52 and 270.
Roger; thank you.

16, Houston. We're going to have to delay going
into the PTC until after we close the WASTE STOWAGE
VENT valve at 13:50.

Oksy. We're supposed to wait 20 minutes for the
rates to damp anyhow, huh?

Sounds right.

Ken, on the RCS quantities, I've got some numbers
for you here.

Go ahead.
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Roger. The - quad A is reading 1.5 low; all the
rest cof them are - sre reading high. Quad Bravo
is 0.6, Charlie is 5.7, and Delts is 5.6. Ana
our DELTA on the Flight Plan is a plus 5 total
right now.

Okay, is that - is that pounds, or percent, or
degrees, or what? Over.

The - the total of 5 pounds is pcunds.
Okay. Thank you.
Roger.,

16, Houston. We're starting to see a high tempera~
ture in the subsatellite battery in the SIM bay,

80 what we'd like to do is go ahead and close the
WASTE STOWAGE VENT valve now and get into PTC as
goon as we can.

Roger. WASTE STOWAGE VENT going CLOSED now.

Houston, how do the rates look to you for going
into PCC [sic] now?

Stand by 1, and we'll take a look.
The rates lock good and you can go ghead into PTC.
Roger.

16, we're going to let you get in - well into the
PTC here. And monitor - the primary loop rad out
temps and let it stabilize, and then it may be
necessary to go down to panel 382 and adjust it
again to try to keep that temperature at about

45 degrees Fshrenheit.

Oksy .

And, Ken, if we have to do that, we'd suggest you
mark a place down there so that, during the sub-
sequent PTCs, you can just set the thing to that
mark.

16, go OMNI Bravo and we'll take over switching
it for you.
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You've got OMNI Bravo.

Roger; thank you.

Hey, Don.

Go.

Go ahead, Duke.

You would really love thig sight. We're - as we
rotate around now, we've got the Earth out the
window number 1, and it's about - ch, almost - not
guite down to half. And you can see India and the
continent, and it's covered with clouds, and no
photograph can ever describe the way it looks.
It's really super.

It really sounds fantastic. Wish I were there.

Yes, sir. You would love it.

You can see gll of Australia, too. It's really
something else.

About, what size does the Earth look from where you
are?

Looks like it's about - it's approximately
LO0O0 miles in radius.

Hey, that's a pretty good estimate.

No, it's - it didn't quite fill the window. Well,
I'm not - I'm about - I'm about 3 - my eyes are
about 3 feet from the window, and it didn't quite
£i11 it.

Roger.

You know, a sight like that goes a long ways to
make tomato soup taste good.

Yeah, that's what I've heard.

I hate - Don, I hate to belabor the point, but I
would appreciate it if the guys that are working
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on the RCS budgeting and all could teke z look
and - and see if they could determine if there was
any place where we were going over more than what
they might have expected for that phase.

Okay; we'll have them take a look.

Okay, Ken; for your info, they said you were
slightly ahead following IM extraction and appar-
ently we used a little excess during the P23s.

Okay; that - that stands to reason; that not being
eble to see the retiele on there is a real nuisance.
You can do it, and it's - I guess there is also a
certain amount of getting used to the knack of
flying that thing arcund. It's - for some reason,
it seems a little bit different to find the atti-
tude than it was in the simulator; but the biggest
nuisance was the inability to see the reticle, but
if that's where we used our extra, that's fine.

Okay.

And, 16, I've got P37 block data for about four
different times for you when you're ready to copy -

Okay; we'll get it in a few minutes.
Right.

END OF TAPE
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16, Houston. We're standing by on this P37 block

data pad anytime you'

re resdy.

Hello, Don. You still there?

Hello, 16; Houston.

Ah, it's a new face.

Roger. We just changed over down here.

things going?

&h, this is really a bsll, Henry.

How're

Hey - as much

as I hate to say it, this PTC doesn't lock so red
hot to us. Can you give us any clues whether it's

gonna hack it or not?

Okay. Stand by.

16, Houston. We don't see anything down here that's

ceusing it divert - to diverge, but it does look
marginal. We're gonna keep an eye on it.

Ckay.
Houston, Apollo 16.
Apollo 16, Houston.

Apollo 16, Houston.

Qver.

Go ahead.

Go ahead.

Houston, Apollo 16; over.

Apollo 16, Houston; go eheed.

Roger. We just cycle

d the H, fans as per presleep

2

checklist. And FAN number 3 was still in AUTO.
Do you want to leave it in AUTO tonight? Over.

That is affirmative.

Ok ay .

Leave it in AUTO.
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00 14 20 2k cC Apclle 16, Houston. The block data - P3T block
data for the updates book whenever you're ready.

00 14 20 3k cMmP Oh, yesh; wait 1.

00 14 12 23 CMP Okay, Hank; go ahead.

00 14 12 30 ¢C Okay, that's four - four blocks. K I'11 just read
them in succession: 025:00, L90T, minus 165,
070:45; 035:00, TL54, minus 165, 070:13; 0kLS5:00,
5857, minus 165, 094:31; 055:00, 4879, minus 165,
118:41 and these all assume no midcourse 2.

00 14 14k 07 CMP Roger. 025:00, 4907, minus 165, 070:45, 035:00,
T454, minus 165, 070:13; 0b5:00, 5857, minus 165,
09k:31, 055:00, L4879, minus 165, 118:45,

00 14 14 Wk cC Roger. 'That last number was 118k1.

00 14 14 55 CMP Okay; 118k1.

00 14 15 50 CC Apollo 16, Houston. We want to still keep working
on this SPS gaging problem. We'd like to get a
readout if we could on your SPS fuel and oxidizer
pressures.

00 14 16 06 CDR Okay, stand Dby.

00 14 16 46 CDR Okay, that fuel pressure is reading right now 168,
Oxidizer pressure is in the green, and it's read-
ing - 186 or 87.

00 14 17 0T cCC Roger. Understand, 168 and 186.

00 14 17 14 CDR That's affirm, isn't it? And we were told this
morning before launch that that was nominal.

00 14 17 22 cC Roger.

00 14 17 2k CDR Because - because of a bias in the gage. BSo we're

probably gonnsg need some kind of a - another
DELTA-P figure to go on our LOI card - T mean our
midcourse card.

00 14 17 40 ccC That's affirmative, and it's in work.,
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Yes, sir.

And I think I show we have just at 15 percent waste
water, but we are gonna go shead and chlorinate
unless you think the EECOM's don't want that.

Stand by, Ken.

16, Houston. We're - we're not sure we understand
your juestion here. If you're asking if it's oksay
to chlorinate the potable, that's - that's good.

Okay. Just wanted to mske sure if you ever need a
waterboiler, people don't like to put the chlorine
in there, so I just thought I'd check with you
before I did it.

Okay, I copy now. They say still press shead, Ken.

Oksy, Houston. We'll run the cabin pressure up to
57 es per this presleep checklist.

Roger. Copy.

16, Eouston. When you changed the lithium hydroxide
canister, we noted a small drop in the suit com-
pressor DELTA-P down here. Did you change any of
the configuration in the suit loop at the time

you did that?

Well, Henry, sometime back there during the dsy, T
opened up the flow line to my hoses that had been
turned off and laid them around to try and get some
better ventilation in here. But I don't remember
whether that was about the same time or not.

Okay. We're not concerned; we're just trying to
answer the question. That's probably what it was.

Thenk you, folks. Ready for a VERB T4
Stand by.
Okay. We're ready, Ken.

Zap.
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00 14 42 46 cC Apollo 16, Houston. We're showing your cabin
- pressure up around 59. Recheck your O2 flow.

00 1k 42 55 1MP Roger. 1It's off.

00 14 LB 08 1MP Houston, 16. Over.

00 1k L8 11 ccC Go ghead.

00 14 48 12 MP Roger. We gonna turn the voice off - per the pre-
sleep checklist. Okay?

00 1k L8 20 ccC Will you stand by just a minute, 167

00 14 48 30 cC 16, Houston. Do you have your 0, heaters
configured?

00 14 48 38 I1MP That's affirm; 1 and 2 is [sic] OFF, 3 is in AUTO,
and the - H2 HEATERS are both in AUTO.

00 1L 48 50 ccC Roger.

00 14 k9 31 c¢cC Apollo 16, Houston. This is for Ken. Do you have
anything to report on your film status?

00 1k kg L1 cMP That's in work, Henry.

00 1k kg L3 cC Okay.

00 1k 50 24 cMP Gee, Henry, I'm 16-millimeter magazine Alfa Alfa.
We have gpproximstely 20 percent remaining.

00 1k 50 36 cCC Copy .

00 14 50 56 CMP On magazine November November, that's a 70 milli-
meter, we're up to frame 33.

00 14 51 09 cCC Okay.

00 14 51 20 CMP And on Oscar Oscar, it's frame 18.

00 1k 51 29 c¢C Roger, 18.

00 14 51 54 cMP And, Henry, we are going without ... what do you

think about PTC?
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Roger. The ~ your first part of your transmission
was blocked cut. We had a antenna switch. How-
ever, on the PTC, guess he thinks it will go
throughout the sleep perlod, end then we'll reini-
tialize after you wake up. But he doesn't think
it'11 go a full 16 hours, dbut it's good for the
sleep period.

Okay. The first thing ycu said was we'll go with-
out the tone booster. We'll go with normal comm
delay.

Okay.
That's for caution and warning part.

And, Ken, did you use anything out of mag Juliett
Juliett?

That's negative.
Roger.

Okey, Henry. Are there any onboard read-outs that
you folks would like to have?

Negative, Ken, I think we're all in good shape here.
Everything looks good at this point. You got any-
thing else for us?

No, I'm just looking ahead, and I've got 5-1/2 min-
utes to go to sleep.

Roger. Why don't you take that? Y'all did a real
good day's work. Only two things left to do are
those two comm switches, the SQUELCH and the NORMAL
MODE VOICE. Get a good night's sleep, and we'll
see you tomorrow.

Yes, sir. This is - this doesn't come under work
category.

END OF TAPE
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REST PERIOD - NO COMMUNICATIONS
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Apollo 16, Houston,

Apollo 16, Houston.

Go ahead there, Houston. How you doing?

Hey, you sound good. Good morning up there. How

are you doing?

Great..

Good. All your systems look
. report to work.

Good show. Everything looks
down here.

Oh, yes. OSure beats work.
(Chuckle) How your comrades
Oh, they're Just starting to

I'd ktum something for you to
got & tin ear.

We'll make it, Tony.

END OF TAPE

fine up there from

doing?
stir.

wake you up, but I
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25 26 IMP
25 30 CC
25 34 IMP
26 20 CC
26 24 IMP
26 52 CC
27 02 LMP
2T 26 CC
27 27 LMP
27 28 CC
2T 36 IMP
28 19 CC

Houston, 16. Over,
Go ahead, Charlie.

Okay. I'd like to give you our postsleep report
here for today. The commander ate his sandwich
and his orange juice that was in his suit, and all
of his meal for day 1, and his PRD is 22028, and
he had 7 hours sleep. DBest ever in space flight.
No medication. Three voids: 34, 20, 18. Fluid
intake: total, 21 cunces. Over.

Okay. We got that, Charlie,

Okay. For Ken, he had from meal C everything but
the pecans, and he ate his sandwich and his orange
juice. His PRD is 15030. Six hours in an 8-hour
pericd; he was awaske every - once every hour.
Okay. Excuse me.

Okay.

Okay, Tony. Had one more than L1 and he let some
of them off, and 13 cunces total intake. Okay - -

Okay, Charlie - - Charlie, could you say the voilds
ggain?

- - PRD coming - -
Could you say the voids again on - Ken?

One was timed 41 - 41 seconds; the other one was
lost due to a malfunctioning bag. And we got on
me now - for my meals, I had the sandwich and the
orange juice that was in the suit. For meal C, I
had half the spaghetti, all the ambrosia, and the
cocoa. My PRD is 21040. I got about 5 hours
sleen; got two voids of 20 and 25 with about a
20-ounce fluid inteke. Over.

Okay. I got it all. Sounds like you all slept
pretty good.
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00 23 28 28 1MP Well, it was off and on for me. I must have
been ...

00 23 28 Lz cC I tell you, 1'd be so excited, I wouldn't sleep
at all.

00 23 32 36 IMP Eouston, we're charging battery A, And on that
Tood, Towy, add my apricot cures. I just ate
them.

00 23 33 0k CC Ukay, Charlie.

00 23 41 03 <CC Charlie, Hcuston.

00 23 41 08 IMP Go ahead.

0C 23 41 10 cCC Okay. Or that fluld consumpticn there, the num-
bers you gave were in ounces. Could you verify
that's ounces and not bags?

0C 23 41 25 LMP Say that again, Tony.

00 23 41 28 cCC In the fluid you've consumed - the drinks, you
gave the numbers in cunces, and I guess the blank
here i1s _isted in number of bags and partial bags,
and they Just want to verify the fact that the nun-
ber you gave was in ounces and alsc to check and
see what unit you want tc use for the rest of the
mission on that so everybody will have it straighe.

00 23 L1 50 LMP Okay, we'll use -~ we'd like to use cunces, and
that's what we'll go with,

00 23 41 56 cCC Okey .

00 23 L1 57 LIMP That's what I read.

00 23 41 58 cC Okay. I understand. Thank ycu.

00 23 42 07 IMP Tony, the - the menu side of 1t, the things that

are in tiie menu are in, of ccurse, bags.

00 23 L2 16 CC Okay, we understand.
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Okay. We can see the Earth out there, and it's
getting a gocod deal amaller. It's about the same
size as the Moon almost, out the other window.
And Africa is clear this morning - at least the
part that we can see, which is what's usually
clear, right around from the Canaries on.

Very good. We've got you about a little over -
we_l, you just passed 100,000 miles on ocur chart
here.

I would guess we're about 100,000 miles out. Yes,

Well, sounds like a milestone.

(Laughter) They say you're only 14 miles off, John.
You're going to have to recslibrate your eyeball.

Okey. From our point of wview, you only got a
little more than half an Earth,

Oh, that's right. We forgot; you're kind of handi-
capped.

Right.

Ken, Houston.

Go ahead.

Okay. I've got a systems status report whenever
you're comfortable and would like toc hear it,
There's nothing to write down on that.

Okay, can we stand by awhile?

Sure, no hurry at all, Okay, just give me a call
when you're ready.

All righty. Thank you.
Hey, Tony.

Yes. Go ahead, Ken,
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01 C0 15 18 cMp

01 00 15 27 cC

01 00 15 58 cCC

01 00 16 31 CMpP

01 00 16 L6 cC

01 00 1T 45 cMmpP

01 00 17 52 CC

Okay. I'm about to finish up on my coffee here.
If it's something I don't need o write down,
I'11 Just listen to what you have to say as you -
as you read it off,

Okay. That sounds good., On the systems status,
the RCS - everything looks fine. You're 27 pounds
ahead on your usage. Must have a pretty light
hand on the throttle there.

Okay, and on the ECS, the failure mode's probably
in the control electronics., The valve was driving
at max rate - that's 12 seconds, full open to full
close, and they saw that on TM by the flow rate.

I don't recommend making any extersive changes
since that doesn't seem to be the problem, and
thermal runs are being made here at this time to
determine the settings for lunar crbit. They don't
anticipate any problems with it.

Okay. 1 - I kept watching it since we've set it.

We haven't touched thaet thing now for a long time,
and maybe T just haven't caught any of the extremes,
but it looks like it's been holding nicely between
about 45 and 50,

Right. We concur. We -~ we don't think you're
gonna have to touch it until you go to the dark
side. Okay, and on the SPS - normally during SPS
cooldown during translunar coast, the helium in

the 8PS oxidizer tanks is absorbed by the oxidizer,
causing a decrease in oxidizer tank pressure. Your
transducer hasn't indicated this, and there - there
may be a problem with that transducer. We've got

& procedure change that I'll give to you later in
your Flight Plan update, prior to the midecourse 2,
that will allow them to check that transducer.

Okay, Tony. And is there any change in the mid-
course 2 time, or is it going to be like the Flight
Plan?

Right now, it locks as per Flight Plan. Okay.
And on your DSE tape, Hank had a chance to take g
look at it. BSounded - said it sounds fine. Dick
will be in a little later and listen also, so
everything looks GO for - for the operations in
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lunar orbit. And everything else looks great.
It's kind of nice not to have much of a day here.
Sure isn't like the sims,

Yeah, I hope we can quote the last sim (laughter).
Right., I got a little - -
- - You said it all.

That's right. I went through the news, T don't
know whether you guys, over your coffee, would
like to read the newspaper, but I've got all the
news that's fit to print, and I really don't have
much to say. A grest piece here is in the world
of art. One of Vincent Van Gogh's best was stolen
from the San - San Diego Art Gallery as part of a
display that was named "Out of Sight." [?] And
I've got an input from Dottie here for Charlie.

I'm all ears.

Okay. She ssys your - your five bird eggs have
hatched, and so you've got five new, healthy
neightors.

Oh, great; thank you (laughter).
You're welcome.,

Okay., And on the Flight Plan update, we have five
items, and there's no hurry to get them up there.
Whenever you're ready to take them and - and write
the stuff down, I'll send them on up.

Okay. Why don't you give us another 10 minutes
or so?

Okay, that'll be fine.

Tony, you'd enjoy seeing this place. After all
the things you had to go through to keep the cock-
pit nice and clean out there, you'd never recognize
it.

Well, it probably looks like any - any bachelor's
pad.
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01 00 30 53 IMP

01 00 31 01 CC

Okay, Houston. You speak with the Flight Plan
update,

Ckay. ©Stand by a second, Charlie.
Charlie, Houston,
Go ahead.

Okay. On the Flight Plan update, if you can dig
out your CSM Updates, we'll make a change to a
couple of procedures in there.

Did you want the Flight Plan or the Update Book?

Okay. This will be in the Update Book, this first
ane,

Okay, go sashead.

Okay. Go tc the section on "Flight Plan Updates."
It has the EMP programs.

Okay.

Okay, we'd 1like you %to add a last step to each of
the four EMP probe procedures. That would make
a fourth step on the "Shortened P23" and a sev-
enth step on "Manual range input," et cetera.

Okay. ©Stand by, Tony. They must had a hand over.
You were cut out. BStart over again, please.

Okay, understand. All right. In the "Flight Plan
Update" section, on the four EMP programs, we'd
like you to add a fourth - correction, a final
terminaticn procedure to each of the four programs.
So on the '"Shortened P23," we'd have a step &,
which reads "VERB 25 NOUN 26 ENTER,'" and then the
"Four registers, ENTER all balls" - correction,
"Three registers, ENTER all balls."

Okay, copy. Four step for P23 is "VERB 25 NOUN 26,
ENTER all balls in all registers."

Okay. Anc on the next program, the "Manual range
input,”" step 7 would be the same thing.
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Copy. '"Manual range input," step 7 to "VERB 25
NOUN 26, ENTER all balls."

Okay. And on the "Optics angle to body angles,"
we'll add a step T, and it would be the same as
befcore.

Okay. Copy all balls.

Okay. And on the "Jet monitor" program, it'll De
a step 6, the same thing.

Okay. Go ahead.

Okay. The purpose for these were - was to protect
the E-memory from other programs.

Okay - -

- - Okay. The next change is to your "SPS burn
rules." So if you can get that card.

Go ahead.

Okay. On the fuel to oxidizer pressure, it should
read - or it does read "Greater than 115." Will
you change it to read "124 for oxidizer, 110 for
fuel."”

Okayv. "Pressure greater than 115" is changed to
"12h, oxidizer; 110, fuel."

That's correct. And in the "Fuel to oxidizer
DELTA-P," it reads "Less than 20 psi." We'd
like to change that to "35 psi oxidizer greater
than fuel, or 5 psi oxidizer less than fuel.”

Okay; copy "35 oxidizer greater than fuel; 5 oxi-
dizer less than fuel."

Okay. And the final part of that is in the "Tight
constraints" there in the box. It says "Greater
than 160, and greater than 80." We'd like to change
that to "Greater than 168 oxidizer, and greater
than 153 fuel."
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01 00 34 44 [IMP Okay. "Greater than 168 oxidizer; 153, fuel."

01 00 34 52 cCC And T guess on that "Tight constraints" alsc, it's
the - the chamber pressure says "Greater than 80"
for the "Tight constraints."

01 00 35 OT LMP Okay.

01 00 35 08 <cCC Okay. And that's the end of that procedure. A
note here that this assumes a - a good oxidizer
transducer, and there may be a - a problem that
it's hung up. And we'll have a - a little later
change in the midcourse 2 burn procedure, And
from this, we'll be able to tell what - what -
where the problem is. I'll get that up to you as
soon as they've sorted it out here. Okay, and
there are two notes here. TFor Ken, a reminder to
watch the UV film consumption magazine Oscar Oscar.
He's right on the budget now, and there's no pad.

01 00 35 54 CMP Roger. And there's no way to cut a film out.
01 00 35 57T CC I understand.

0l 00 36 00 CMP Now, we're - we're aware of it's being tight,
Tony. If you see us slip behind ~ I - I guess I
don't know what to do about it. You'll have to
come up with a recommendation of what - what other
photo to delete.

0L 00 36 11 cC Okay. Well, we just thought we'd let you know
that you had a two-frame pad, and we've already
used it,

01 00 36 18 CMP You mean we've taken two frames we weren't supposed
to?

01 00 36 21 CC I don't understand the note here., That was the
note I got. Maybe it was used up before - before
they loaded it or something. I'll find out.

01 00 36 32 CMP As far as I know, Tony - Yeah, yeah, I just want
to make sure that there's no misunderstanding on
our part avout what it is we're supposed to do,
because we took only those frames that were se-
lected, because we are aware of the tight budget.
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Okay; understand.

And we might be off a 1ittle bit on the numbers

we gave you, because, you know, that counter's
kind of gross, and it's easy to get off by a - by
a number or so, particularly when you start at the
low end.

All right; understand., I'm just cff that more than
a number. Okay, and & last note. We'd like you

to take a look when you get a chance at that -

the IM thermal surface, and see if you notice any
changes or can give us any more words on it. We
really don't anticipate a problem there. It turns
out in loocking back, there was a history of one
batch of bad paint, and they sort of think it's
Just the paint blistering up. And it doesn't seem
to ke on a - -~

All right = -

- - on the surface that'll give us a real bad
protliem.

Okay. We're ready to bring up the high gain if
you've got =ome angles for us.

Okay. I'11l get them,

Okay. We'd like you to stand by for 10 minutes
on that high gain.

All right.

Chariie, Houston.

Go ehead.

Okay, on the HIGH GAIEK, we'd like you to select
PITCH, minus 40; YAW, plus 90; and the BEAM width
in MARROW. And we'll give you a cue to switch

over to the HIGHE GAIN.

Okay, You'wve got them selected. You going to
cue us, you say?

That's affirmative. We'll give you a cue.
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Okay.
Charlie, Houston.
Go ahead.

Ckay. We'd like you to go REACQUISITION now, and
we'lll command.

Say again?

We'd like you to go REACQUISITION now.
Okay. You've got REACQ and HIGH GAIN,
Okay.

Okay, Houston. To discuss that thermal layer of
grass that we got growing on the - growing just
outside the docking target, it's thinned ocut a
pretty good bit sgince last night. I think it's
gone somewhere, but there're a lot of these little
square - rectangular strips about - up to 2 inches
long; I see one that must be 3 inches long, and
they're just sort of - look like they're glued -
somebody glued a bunch of strips of grass onto that
thermal shield, but most of them have gone. Where
it was 100 percent coverage befors, it looks like
it's about 50 percent coverage now.

Okay. We copy that.

END OF TAPE
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Okay, we ccpy that.

Hey, Tony, are you folks ready for us to press
on with a little film cycle?

Stand by a second, Ken.
Okay .
Okay, Ken; Houston.

Okay, we'd like you to go ahead on the film cycling
down to the MSFN cue and then csgll us back.

Wilco.

Okay, Houston. How abcut a cue?

Okay. Stand by a second.

Okay, Ken. Go on, thern, with your procedure.
Okay, I'll read these out as I go through them.
All right.

And the only thing that looked a little different
is when I got down to the step where it said "PAN
CAMERA MODE to STANDBY," it already was. I guess
that's just an oversight.

Okey. Okay, that's no problem.

Joha, what's the thumbwheel setting?

Okay, Tony. Can you read me now? I'm on VOX.
Yes, you sound fine.

All righty. MAPPING CAMERA 1s coming ON. BStand by.

MARK.
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Would you like to have the PAN CAMERA SELF TEST
similtaneously, or would you like to do it
gsequentially?

Okay; we'd like it simultaneously.

Okay; PAN CAMERA to SELF TEET, getting SELF TEST.
MARK. Barber pole now.

Okay, I've got the gray flag or the PAN CAMERA MODE
talkback, and that tock about 45 seconds, as opposed
to a minute.

Okay, we copy that.

Okay. So I'm going tc go shead and take the PAN
CAMERA POWER to OFF.

Okay.

Okay, I'm getting ready to take the MAPPING CAMERA
to OFF, center.

Okay, I've got 2 minutes here.
You got a good watch.

Right. A Mickey special.
Okay, there's our 30 seconds.
Ckay.

Take the SM/AC POWER OFF. Man, that's what you
call good timing.

Okay, Tonv. We're going to OMNI Bravo, and selecting
is returned to HIGH GAIN.

Oh -
S-BAND AUX TV to OFF.
Okay; sounds good, Charlie.

Yes, please, John; back to PTT INTERCOM. Thank yoi.
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Okay, Tony, we got a DELTA - LM/CM DELTA-P
of 0.8 - -

Okey ~ -

- - and John's on the bicmed now.

Okay; we copy that.

Hey, John, you're giving us some great TV there.
What did he say? What did you say, Tony?

I said we're getting some great TV down here.
Looks good.

Was that one of your tapes?

An so, that's a tape. Sorry about that.

Houston, 16.

Go ahead.

Okay, Tony. We're on the electrophoresis now, and
we're now - just about to - to hock up the power
cable and turn the power on, and it says at that

point "Hold for instructions from Houston."

Okay (laughter), instructions T have there are to
press on through that hold and go on down to just
before starting the camera and then hold again and
give us a call.

Okay.

Apollo 16, Houston.

Go ahead. Over.

Okeay. At your converience, when you get a chance,

we'd like you to reac out all quads of the RCS
propellant quantity for correlation with the TM.

Okay. A is 90; B is 96; C is 96; D is over 100,
about 101 or 2.
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01 01 25 10 CC

01 01 25 12 CMP

Okay, we copy that.
Houston.
Go ahead, Charlie.

Houston, we're - we're down to the step - before
Ken turns cn the electrophoresis fire. Where do
you want us to hold that? Qver.

Okay, we'd like you to hold just prior to starting
the camera.

Okgy, Jjust prior to starting the camera.
Roger. On the next page.

Okay; how sbout telling us where we're going here,
because - -

Okgy - -

- - I've get to turn this thing on, and I'd like to
have it in my mind what it is we're going to do.

Roger. It's no big deal. The note here was, at
that point, you're supposed to observe the current
meters, and if there's no indication of a current
flow in any tube, you tap the box gently along the -
the axis, or parallel with the face, and then you
allow the whole de - the whole unit to lie motion-
less for additional 3 to 5 minutes before proceed-
ing. They're afraid there may be a bubble in one

of the tubes, and you don't get a current.

Okay. Well, actually, there's a bubble in each
tube.

Say that again.

Actuaslly, there's a bubble in each tube. And it's -~
each tube has a bubble. They are in exactly the
same place. They're lined up in a row, and they

are directly over meter number 3. And the bubbles
are shout - oh, one-eighth of an inch in diameter.
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Okay, the PI says that's okay, and we should go
ahead and proceed.

Okay. Now, the question that you had for me was
that if - if any of the meters do not go into the
green, we turn the power on. Did you want me to
tzp the box, and then do what?

Okay. The instructions were to tap the box gently,
allow the unit to remain motionless for an addi-
tional 3 to 5 minutes, and then proceed.

Okay; and this time, if we don't get the meters
into the green, we proceed anyhow; is that correct?

According to the instructions, that's correct.
ALl righty.

Okay, Tony. It turns out that meter number 1 is
just barely into the red; meter number 2 didn't
come up quite into the red; meter number 3 is
about a needle width below the red.

Okay. We'd like you to go on with the experiment.

Okay, I've jiggled it a little bit and I'm gonna
let it settle here for a second, and then we'll
start. We'll give you a mark when we start.

Roger, we concur,

Oxay, Houston; we have started the experiment.

And as soon as we got it rotating - got it running,
and I turned according to the decal on the box,
which is counterclockwise, half rotation; and, soon
as I did, the orange film disappeared and - I see
white particles coming through - coming through as
a stream. 1t looks much like a - a - it locks like
latex.

Okay. We copy that. Any difference in rates
between the different tubes?

Yeah. The first thing that happened, as soon as I
cpened it, I got a big blob of this stuff inside
¢f the - it looks like the inside of the window
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01 01 32 28

01 01 32 33

01 01 32 36

01 01 32 47

cC

CMP

cC

CMP

here between where it shows - the decal on the
outside says "sample 1 end 2." It's got a big -
couple of tig blobs in there. ... the number 1
sample is epproaching it. The number 3 sample is
about halfway between ring 2 and 2. Also have
current meter number 1 is in the green, current
meter number 2 is in the green, and number 3 is
still sbout a needle width below the red line and
didn't move at all. The bubbles are moving at
about the scame rate as the white material, and the
first bubble in tube number 2 has Jjust reached the
yellow band, and as I understand this, I'm going
to have to wait until the white material reaches
that yellow band.

That's affirmative. The white material in the
fastest tube.

Okay.

And we had some bad comm right there in the middle
when you were describing the rates and the differ-
ence in the three tubes of the white material. If
you could cay a little bit of that again, it might
help.

Okay. It's moving much more rapidly than I had
anticipated 1t would, Tony. Right now, the num-
ber 2 sample is leading by about a nose. It's

just crossed the one - two - three - four - fifth
ring inscribed on that center tube. The number 3
sample has just crossed the fourth one; the num-
ber 1 sample has just crossed the fifth one now,
and number 2 is about halfway between five and six.
Number 3 sample is maintaining a very cohesive shaps
and looks “ike a little cylirnder with a pointed nos=z
on it, and it's maintaining its white consistency.
And it's going in - I - guess that the length of
the - group of particles in there that's maintain-
ing a solid appearance is about the width of one

of these lines. Then, it tails out toc a very dif-
fuse gaseous - just a swirl materiel behind it thaz
goes all the way back to the Lexan. The faster
samples are diffusing much more repidly, and they
have a little nose on them, which is very thin and
leads ahead of the larger mass cof material. And
they form sort of a cone shape. And they are about
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two and a half to three ring lengths in length,
and - I'm talking about the distance between -
sets of rings. And they both appear to be dif-
fusing about the same amount. The number 2 sample
is really starting to break up now and starting to
twist the - locks like it's taking on a corkscrew
appearance as 1t approaches the yellow line. And
it's approaching the yellow line, and now number 1
is apprcaching ocne ..., so I'm gonna hit the RE-
VERSAL SWITCH.

Okay. You say there i1z no difference in diffusion
between 1 and 27

Well, there wasn't when we started, now - well,

now that we've hit the REVERSAL SWITCH (laughter),

I guess all bets are off. The - (laughter) they've
Just really broken up in number 2 and in - number 1
is holding together a little better. They really
looked very, very similar; except that just as it
crossed the last ring before the yellow ring, num-
ber 2 started to get ar elongate nose on the point,
and it was starting to twist - I say it was locking
like a corkscrew. And then sbout the same time,
when - just about the time I hit the REVERSAL
SWITCH, the sample in number 1 4id the same thing.
The sample in number 3 is doing entirely a different
operation. It retained sort of a bullet shape all
the way down as far as it went, and now - that we've
reversed it, the pointed end, which was on the right
side, the direction of motion, has now become a

flat blunt end, and it's picking up - kind of an
arrow-shaped head on the left side as it goes back
towards the container. But it's still retaining

its cohesiveness. The sample number 2 just really
got all diffused and spread around. And number 1

is holding together a littlie bit better. It's
starting to take shape that looks very much like
number 3; in fact, the trailing edge - that's the
one on the right side now, or sample number 1 - has
Just about caught up and locks very much like sam-
ple number 3, except that you can tell that some of
the material in sample 1 has been diffused.

Outstanding.
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01 01 36 32 CMP And we're about to approach the original end. Do
you want me to reverse it again, cr what do you
suggest at this point?

01 01 36 L8 cCC Yesh, Ken. We'd like you to reverse it again,

01 01 36 51 CMP Okay, and 1'11 do that when the first large portiocn
of the sample reaches the Lexan manifold; is that
ckay? That's - some of the diffused material will
already coincide.

01 01 37T 05 CC Okay, that sounds good.

01 01 37 33 CMP Okay, I've reversed it, and I reversed it when the
pointed end of sample number 3 reached the first
marked ring before reaching the Lexan manifold.

01 01 37 42 cC Okay.

01 01 37 45 cCMmP And it's starting to snake now. I - These - these
little blobs don't seem tec take this reversal so
well. Another thing that was a little different
on that first - when I - after . reversed it,
sample number 1, I mentioned that all three had
bubbles who were right together when we started.
The bubble on - on them all passed over to the
extreme right end, except that number 1, when we
reversed the samples, it remained over in the right
end, and numbers 2 and 3 traveled with the material.

01 01 38 21 CC Oksay. Copy thsat.

01 01 40 08 cMp Okay, Tony, number 2 has reached the end again.

I'm going to reverse it for the last time.

01 01 40 16 CC Okay.

01 01 L0 17 CMP It's reversed at this time. Mark it.

01 01 40 19 ccC Okay.

01 01 4C 23 cCMP Number 2 is completely - locks like a - an emulsior.

Number 1 still has a central core that's holding
together, and number 3 is doing a good job of stay-
ing together. It's diffused very little.

01 01 L0 41 cC Okay, we copy %that.
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Oksay, and at the end of this - it looks to me like
it's so diffused that at the end of this run when
we get 1t back, I'1ll just go ahead and secure it.

Yeah, Ken, I think they're gonna have fun analyzing
that one.

I think they've got their work cut out for them.
Are there any questions that you might want to get
resclved that msybe I - were obvious to me but
weren't obvious to you {(laughter) before we put

it all away? We're going to be closing down here
in a couple of minutes.

Okay. The PI is back there, and hopefully he's
working on some questions.

Ken, Houston.
Go aghead.

Okay. One, you said you - you tapped the box there
at the beginning to try to get rid of the hubbles.
How long did you wait before you started? I know
you gave a mark, but we'd like to verify that.

Between the time we tapped the bubbles and the time
we started the experiment?

That's affirmative.

Is that the time frame you - ? Okay. That time
frame was - I would guess it was about a minute,
Tony. Because when I tapped it, I just couldn't
get them to move. I had already - I had already
tapped that thing once before, for the bubbles,
and - because when - as soon as we unpacked it,
we saw the bubbles out there, and T banged it a
little bit to try and see if I could get them to
move and didn't have any luck at all. So we didn't
wa't any 3 or 5 minutes, it - it was about 2 min-
utes, I guess.

Okay, we copy that; 2 minutes. And on the tube 1,
did you notice any separation of the two sizes?
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Not unless that's what this diffuse and central
feature turns out to be. But tke dark - oh, let
me rephrase that, the higher concentration of
material that makes it look more solid - if that's
a large particle and the diffuse material is the
finer particles, then I would say that perhaps
there was & separation of small partiecles from
larger ones in tube number 2 just about the time I
reversed it, Jjust starting to skow up; and number 1
perhaps the same. And number 3, I would say, if
that's the proper interpretatior, that there was
nc apprecisble separation of any kind. And I'm
not sure that number 1 ever exhibited the - some
of the symptoms that number 2 did. T can't tell
you right now which of these tubes splurted these
blobs of perticles under the window unit.

All right, we copy that. We - I sort of expected
from the irformation we got here that 1 would be
the one that split up in the twec sizes, but I guess
we'll have to look at that later.

Okay. Again, I'm not sure what this little burst
of material that got out on the window might be.
Maybe we lost scme of the stuff from one of them.

Ckay. That's all the gquestions I had here. At
least the bugs didn't eat the particles.

Houston, did you get that? That was magazine UU
up to frame 55 on that experiment.

Okay, Uncle Uncle 55. Thank you.
Roger.

Apollo 16, Houston.

Go shead. Over.

Okay. At your convenience, we'wve gct the change
to your SPS burn procedure.

Ckay, you've got to stand by on that cne. Things
are kind of busy right now.

Right; understand. No hurry at all.

END OF TAPE
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APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION

IMP

cC

IMP

CMP

cC

CMP

cC

CMP

ccC

CMP

cc

cC

Houston, 16.
Go ahead, Charlie.

Tony, you just went by my window, and that
half-Earth, man, is a spectacular sight.

I bet it is. I tell you, I'm green with envy.
Well, I don't want to trade with you.

{Laughter) You say the world locked pretty good
when it went by?

How far out are we now, Tony?

108,285.1.

Say again. You were broken up.

Okay; 108,285.1. Change to point 6.

Okay, thank you.

I think one of the most impressive sights, Tony,
is the cloud formations you can see and the polar
icecap.

Very gocd. Have you had a chance to look long
enough to see your - see the dynamics at all?

Negative. We just now took the shade down on my
side. That's the first view I've had all morning.

Very good.

There was that awful bilg storm up off the coast

of Alaska in the Bering Sea, I guess it was
yesterday. I can't see that now, though. T think
you all are in the dark.

I guess our weather chart doesn't go up that high.
I was going to see what we've got there now, but
it only includes your recovery areas.
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01 03 31 05 CcC

We're reviewing that film that veu tock - that
TV that you took last nignat. ind “here are a 1ot
of' sparkiies out the windew there. W those

2re
uri

3

W
all just _oose particles floating aro 7
Yes, the ‘M was really sheddings on that one panel
there, Tony, and, in fact, we've still got cuite
a few particlss floating along with us right
now.

Houston, _6.
Go ahead, Charlie.

Okay, Tony. I'm back up again. Do you want
to talk at - to us about those SPE burn rules?

Oh - -

Stand by .. Ken wants to -~ Stand by.
Okay .

Okay, Tony. Go ahead.

Okay, this isn't the burn rules. It's a discus-
sion of procedures for midecourse 2 only. And a
change could be noted in ycur cue card — SPS

cue card - or the G&C Checklist G/5-2, but

you might want to hear the whole thing before
ycu write it down. Okay, at burr minus 6 minutes,
the line “hat reads "SPS HELIUM VALVE, two, to
AUTO" should be changed to "SPS HELIUM VALVES,
two, to mznual for 10 seconds." And "After

1C seconds, SPS HELIUM VALVES, two, to AUTC."
And then, they'd remain in AUTO for the burn.
And we have a couple of notes to that. First - -

You're talking about going to CN when you say
"manual." And you don't want us to stay there
10 seconds if it exceeds 2006, do you?

That's right. If it exceeds 2.0, we want you
to turn them off. And we'll do the burn with
them off - because if it went to AUTO during

the burn, we'd go right back into the problen.
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Okay.

Okay. That was one of the notes, and you Just
anticipated it there. The other note is, you

may, if - if we've diagnosed the transducer problem
correctly, you'll probably get an SPS PRESSURE
light. That will go on at 201 pounds.

Okay .

Right now, they are anticipating that, by the time
of fthe burn, that transducer will be biased about
15 pounds high.

Ckay; that's the oxidizer side?
That's affirmative.

QOkay. What is - what do you think is wrong with
that. transducer?

Right now, the note is that the comparison chamber,
which should be at about atmospheric pressure, has
leaked. And the leak is Just making up for the
normal absorption of helium, so the gage is reading
about constant. Eventually, that comparison
chamber will leak down to zero, and then you'll

be comparing - instead of comparing to 1h4.T,

you'll be comparing to zero, and it will read

15 pounds high.

We're reading about 11 pounds high now.
Okay; our gage has beer constant since lift-off.

Right. We can read the pressure farther on down
the line; and, in the fuel side, the tank pressure
and the pressure down the line are tracking right
along, and they should be on the oxidizer side.

But on the oxidizer side, the tank's staying :
constant and the one dcwn the line is dropping down
as 1t should. $So either the one in the tank is
Just locked up or the leak out of the comparison
chamber is just making up the difference.
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01 03 33 38 IMP Okay .

01 03 35 53 (CC Charlie, Houston.

01 03 35 58 IMP Go ahead.

01 03 36 00 CC Just so there is no misunderstanding here, I'd
like to werify this up - this - procedure. We're
going to manual for 10 second:s at £ minutes befor:
the burn, and then, nominally., we’'ll go back to
AUTO even if you get a - a caution. The only point
where we'd go to OFF would be if it went above 213.

01 03 36 29 IMP Okay, copy. At 6 minutes, HELIUM VALVES go to
manual for 10 seconds, then to AUTO. If pressure
goes to greater than 210, go to OFF.

01 03 36 38 cCC That's arfirmative.

01 03 36 39 IMP If we get a caution light, but less than 210,
we still stay in AUTO.

01 03 36 4k cCC That's right.

01 03 38 11 1IMP Houston, 16. Do you guys feel like that your
transducers are good on the ground?

01 03 38 26 1IMP What I mean to say is, do you feel like that your
telemetry's good on the SPS tank pressure?

01 03 38 36 CC Stand by 1, Charlie.

01 03 4o 29 cCC Charlie, Houston.

01 03 Lo 33 1IMP Go ahead.

01 03 ko 34 ¢C Okay, the telemetry here - the telemetry is good.

And we can read from the transducer that you're
reading wour oxidizer tank pressure; we can also
read from the inlet pressure transducer, which
you can't read on board. The inlet pressure
transducer indicates that - nominal decay and
pressure due to helium absorption by the oxidizer.
And this looks Just like all the other flights.
The other one is the one that you are reading,
and it loocks like it's locked up. The reason
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for the procedure that we've sent ur is to

make sure that we know the pressures in the lines
before this burn, which will give us a baseline
to plan the management during the LOI.

Well, okay. That's what had us a - talking in
here about how we'res going to monitor the LOI.

Right. That's our concern, toc. And what we're
trying to do is get enough unknowns out of this
midecourse so that we can have a good handle on
the LOT.

END OF TAPE
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01 O4 10 01 CDR Houston, Apollo 16. Over.

01 Ok 10 ok cC Go shesad, John.

01 O4 10 07T CDR Roger. The blas test is completed at the end of 3
minute 40 seconds. We got 102.0 on our DELTA-V
counter.

01 ok 10 19 CC Okay. 102.0.

01 Ok 24 56 cCC Apollo 16, Houston.

01 ok 25 08 LMP Go ahead.

01 04 25 10 c¢CC Okey, we've got a few more guestions on that paint

shredding. When you have a break, if you'll give
us a call, we'll send them up to you.

01 04 25 56 IMP Okey, Tony; go ahead.

01 0k 25 59 CC Okay. Last night during the TV show, the lighting
wasn't ideal. Maybe you have observed something
thet we couldn't see in the tapes here. Okay, that
parel behind the docking target - was it completely
covered with the shredded material? There's an
access panel right in the middle of that - of the
overall panel there - and we're curious to know if
it was just in the access panel, or the whole panel.

01 Ok 26 29 IMP Okey, Tony, it was on the whole panel.

01 04 26 33 CC Oksy, how sbout any other panels around? It looked
like on TV there might be some on that panel just
to the right. And, if so, do you have any words on
any other panels?

0l Ok 26 46 IMP Oksy, it's on that whole section there, Tony.
There's two triangulsr panels, one on each side of
this rectangular pattern which is right below the
docking target. That whole section that is parallel
of the plus-X, below the docking target, the two
triangular panels and the rectangular panel all are
shredded.
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Okey, we ccpy that.
Say agsin?

Was there any gold Mylar Kapton visible on the
panel behind the docking target?

Negative. It's - it's - apparertly just a black
surface now, most of the white-looking paint, or
whatever it is, is all - most all gone now. There's
Just a - oh, I'd say maybe a 10 percent of the sur-
face is now covered with this shredded white stuff.

The origin of that question was there was some
guestion whether the panel may rnot have come off
entirely and, underneath that, is some of the Mylar
stuff.

Well, the panel is still on, in fact, you - you
can't even see the Mylar - the - the - Below it is
a black surface that looks much like the top of the
ascent prop - propellant tank.

Okay, and I guess you mentioned last night there
was some streeming of the paint as it was coming
off. Was there a preferred direction - or what

was it?

Yes, radially - well, from us, it was radial to the
X~axis. Almost right out over the ascent module -
out the Y-axis.

Was it independent of your jet firings?

When Ken fired the jets, it reelly blew it off then.

Uh-huh. Ir the same direction?

No, it made it go the other way down towards -
the - the legs of the LM.

QOkay, and, without the RCS then, it was almost at
right angles to the panel and, ctherwise, it was
going down towards the legs?
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Yes, and it looks like - like John said, right now,
Tony, as we come around intc the Sun, there’s some
particles coming out - off now more towards quad 2.
And it looks like it’s on the underside of this
panel as we cannot - we cannot see it, and - but
it's between quad 3 - 2 and the APS propellant
module ~ correction the APS propellant tank.

Okay, we're locking at the drawing here and see
where you mean.

Say again?

Roger; we copy that, Charlie. What we're searching
for on this direction of flow is if you think
there's any - anything in the area that might cause
it to stream out like some - a leaky tank or any-
thing of that sort, or whether it just seems to be
almost random.

Say again Tony, you cut out after — all after "What
we're searching for."

Okay, what we're searching for here is just - We
don't think there is any leak over there or any-
thiag of thet sort. 3ut, if there is a preferred
direction of flow, we're looking for any indication
of what it might be =zo we'll know where - where the
flow is coming from.

Tony, please, you're - for some reason, you weren't
up-linking, and we've had all after "What - what
we're searching for."

Okzy; stand by a seccad, Charlie. I'll be back
with you in a minute.

Okay, Charlie; Houstcn, How do you copy now?
You're 5 by.

Okay, we were just searching arcund here a little
bit - Par-out possibility might be that we had a
small lesk in there or something and it was causing
the peeled paint to flow off in a particular direc-
tion; and we were just wendering if you had any
indication that that might be the case, or whether
it's just flying off at right angles?
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Well, when we first saw it, that was our opinion
also, but now that most <f it's gone - is - it -
it's sort of Jjust coming off in different direc-
tions. Orer,

Okay, we copy that.
And, Tony, the stuff that - is reelly not white;
it's more of - now it's more of a gold-looking

color or sandy color now.

Okay. That's the shredded stuff you're talking
about?

That affirmative.

A1l right, the thermal people aren't - aren't upset
about this at all. They don't think it will give
us any constraint. Evidently, that surface was
only on there for the very high-Sun case.

Okay. Well, the panel is intact underneath that
paint job, whatever it was. The panel apparently
is intact.

Ckeay.

Okay, Charlie, I guess that's the whole set of
questions here. Everybody is very happy with -
with what we're hearing.

Tony, that panel that shredded - the ones we were
telling you about are - have some more pronounced

wrinkle ridges in them than any of the other panels,.

Okay, we copy that, Charlie. We'll find out what
that means.

Houston, 16. Do you read?

Go shead, 16.

Okay, did you read John there?
Negative.

Okay, we're exiting PTC and going to the far-UV
attitude.
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Roger.

16, we've got a state vector and a target load
whenever you're ready to accept.

You've got it.

Roger; thank you.

How long you been down there?

Oh, about 20 minutes.

How's the weather down there today, Pete?
Beautiful., A little warm.

And, Charlie, you're right over the Gulf of Mexico.

He Zocked out his window and said that you guys are
still there.

Say again, Ken.

Locks like you guys are still there,
Affirmative.

What did you say about the Gulf, Pete?

Yeah, you should be right directly over the Gulf
of Mexico.

Yeah, I was thinking the same thing - that we could
see it, anyway.

And, 16, you can have the computer.

Thank you. Do you want us to go to Delta now, or
you guys going to hang on to the antennas?

Roger. You can stay there.

END OF TAPE
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uly

cc

CMP

cc

CC

CDR

cC

CDR

cC

CDR

cC

CDR

cC

CMP

Houston, do you have the angles?
Affirmative; we got them.
Torqued at 39:30.

Roger.

And, 16, we can get the MC(C-2 rad and the high
gain antenna angles for MCC-2 whenever you're
reacy.

Okay, Houston. Go ahead with your pad.

Okay, MCC-2: SPS/G&N; 66768; plus 1.24, minus 0.11;
030:39:00.01; NOUN 81 is plus 0008.9, minus 0001.1,
plus 0008.9; 094, 354, 010; NOUN Lhs are NA;
DELTA-V,, 0012.6, 0:02, 0008.3; sextant star, L0,

256.4, 30.3; rest of the pad is NA. Set stars are
Sirius and Rigel; 219; 166; 313; ullage, none;
IM weight, 36258.

Okay, we copy MCC-2, SPS slash G&N; 66768; plus 1.2k,
minus 0.11; 030:39:00. 81; plus 0008.9,

minus 0001.1, plus 0008.9; 094, 354, 010; NA; NA;
00lz.6, 0:02, 0008.3; 40, 256.4, 30.3:; rest of the
pad is NA. Sirius and Rigel; 219; 166; 313; no
ullage; LM weight, 36258.

That's affirmative, Johnny. Now you ready for the
high gain angles?

Go ahead.

Okay. PITCH, minus 46; YAW, plus O.

PITCH, minus 46; YAW, plus O.

Roger.

Okay, Houston, we turned on the HYDROGEN PURGE LINE

HEATERS,; maybe we can get this purge off a hair
early.
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01 05 45 59 cCC Roger; ccpied.

01 05 56 41 CDR Houston, can we do this waste water dump now, or ic
you want us to wait closer in®

01 05 56 50 CC Stand by a minute, John; we'll check it.

01 05 57 01 CC John, we'd prefer you wait until after the sextant
star check.

01 05 57 0T CDR Okay.

01 05 57 10 CMP I'1l tell you one thing about that - that sextant
business, Don. We got so many particles off the
LM out there that I don't believe you could recog-
nize a star pattern - in the telescope ever, but
they show up just perfect in the sextant.

01 05 57 31 cCc¢C Roger.

01 05 57 35 CMP Sure makes you appreciate one of these nondrifting
platforms.

01 05 57 39 CC Roger. Ken, in view of that, yoi can do that water
dump any time you want.

01 05 57 53 CMP Ch, we'll go ahead and do that. Do you have any
objections to our going ahead and going to the
attitude?

01 05 58 11 CMP Locks like we're really crowding the length of time
it's going to take to dump the water - up against
the burn time.

01 05 58 20 cCC Yes, you can go ahead - you can go ahead to atti-
tude, or do the water dump whichever you want.

01 05 58 29 CMP Okay, we'll - we'll go ahead and go to attitude and
see what we have for time.

01 05 58 35 CC Roger .

0L 05 58 36 CMP I'd like to - We'll get the star check off in the

first priority.

01 05 58 39 CC Roger.
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Peze, we go to stop charging BAT A now?
Roger, 16.

And, 16, you can delete charging battery A after
the burn; it's charged sufficiently.

Okay.

16, I've got some gyrc drift updates and PIPA bias
for you, when you're ready to copy.

Okey, go eshead.

Okey, the gyro drift - I'll give you addresses

anc. numbers. Address 1460, 77552; address 1461,
777565 address 1L62, 77307.

Okey. That's 1460, 77552; 1461, T7756; 1L62, 77307.

Thet's affirmative. And on the PIPA bias, the
address is 1L56, TOTLT; OMNI Alfa, 16.

Okay, 1Lsé, 7674T.

That's affirmative, and did you copy OMNI Alfa?
You say OMNI Alfa?

Roger.

Pete, you're on the high gain. Do you want REACQ
and NARROW?Y

Just a moment. REACG and NARROW, Johnny.
Roger.

Ckay, the star check checks out geood. It's right
in the middle, and the waste water dump is in work.

Say, again, John; I didn't copy that.

Star checks good; it's right in the middle, and the
waste water dump is in work.

Roger.
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Gl 06 22 5T CMP Don, could you tell us if - Zif the DELTA—VC number
you gave us includes any kind of a blas tc compen-
sate for the minute of EMS on time prior to igniticn?t

01 06 23 10 CC Just a moment.

0L 06 23 13 CMP Yeah, I'm not asking for one; I'm just asking if
that's in there.

01 06 23 16 CC Okay, stand by while I check it.

01 06 23 47 CMP Okay. We are terminating the waste water dump now.

01 06 23 52 CC Roger.

01 06 2k 16 CC Ken, the pad does take that into account.

01 06 24 22 CMP Okay; thank you, sir.

01 06 33 O4 CDR Okay, we've pressurize the - the - pressure in the
SPS now.

Cl 06 33 12 CC Roger.

01 06 33 53 CDR Okay, Houston. I'm locking at oxidizer pressure
of Just about 210. We're going toc leave the valves
in AUTO.

01 06 34 00 CC Roger.

01 06 39 24 CDR Well, the old burn's complete, Houston. Tt's a
big boot.

01 06 39 29 CC Roger.

01 06 L1 12 LMP Okay, Houston. Do you want a burn report or did
y'all see everything?

01 06 L1 16 cCC Stand by 1. 16, we'd like a burn report.

01 06 41 25 IMP Qkay, DELTA-Tig was 0; burn time was, on my watch,

2.1. We got trim within an attitude of 094, 352,
008; plus 0.1; minus 0; plus 0.1; DELTA—VC,

minus 3.1. Fuel is reading 01C, and 0X, 010; no
unbalance.
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Roger; copy.

And on board, our fuel - Okay, Pete, and on board,
the fuel pres - during the burn, the fuel pressure
dropped to 170 and the oxidizer dropped to 200.

Understand, 170 and 200.

Okay, Houston, our LM/CM DELTA-P is 0.8. You want
to go ahead and do the TUNKEL VENT to VENT until
gr=ater than 2.7, right?

Affirmative.

Houston, what's your best guess on how long this
bady will get to 2.7 if it started off at 0.9%

Stand by 1. TI'll get you a number. They're saying
an hour and 50 minutes.

That's about what we - that's about what it loocks
like to me,

Roger. Understand.

John, you using Charlie's wristwatch to get that
nunber?

No, I was just remembering how small that tunnel
venthole is.

Roger.

16, would you verify H, tanks 1 and 2 HEATERS, OFF,

2
and H2 tank 3 FAN, AUTO?

Oh, oh, we got tanks 1 and 2 HEATERS in AUTO,
and - and FAN 3 in AUTO. I'll turn H. HEATERS 1 and

2
2, QOFF.
Roger; thank you.

END OF TAPE
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216 ATR-TO-GROUND VOICE TRANSCRIPTION

Okay, Houston. We're up to 2.1 on the LM/CM
DELTA~P gage now,

Reger. Copy 2.1. And while I'm talking to you

on this oxygen-tank pressure gage, it's starting
to look like there is a bias in there of about 14.7
due to the fact that the reference chamber has ap-
parently leaked its 1 atmosphere reference value
down to probably vacuum. And that, coupled with

a 5-psi meter bias, should give you a total bias
of about 20 psi on the oxygen-tank pressure. But
the gage seems to be working okay except for that
bias, so we're going to continue to follow it so
we can give you a - maybe a better number prior

to LOI.

Thank you, Pete.
Roger.

Houston, 16. Over.
Go ahead.

Okay, Pete. I Just tcok my windowshade out of my
rencezvous window and, looking out at quad 1 of
old Orion, the thermal shield that sits directly
inbcard of the - the - of the - of the quad - it's
facing the plus-Z direction. It's a little piece
abott 3 feet long by about a foot wide; it's be-
ginning to peel off also, now. Over.

It's doing the same thing as the - as the panel
we were - we loocked at last night, huh?

That's affirm, except for - It - it's not nearly
as bad, and it's just primarily on the inboard
side, but it is beginning to get the shredded-
wheat appearance like the other one. Over.

Roger. Understand.
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01 07 55 L8 1Mp Pete, on the outboard side [clears throat] right
out near the gquad - or right sbove the guad - on
that same panel, it - it seems to me it's begin-
ning - it looks like it starts out with a very
fine, shaggy-grass-type stuff, and then silowly
peels up into the shredded-wheat type. Over.

01 o7 56 13 CC Roger. Understand.

01 08 03 06 CC 16, Houstcn. When you get a minute, we've got
a - an addition tc the Flight Plan at 32:L8.

01 08 03 36 CDR Roger. Gc ahead with your 32:L85 addision.

01 08 03 Lo cCC Okay. We want to add & note to read the LM/CM
DELTA-P.

01 08 03 52 (CC And we want to get that prior to that CM/LM pres-—
sure equalization deecal.

01 08 O4 06 CDR Okeydokey.

01 08 oLk 17 cC And, Ken, that - we've made an ink correction on
the back of that A0S/LOS Sun-wheel gid there.
And when you get arcund to digging that out, I can
give it to you, or I can pick i= up later.

01 08 04 37 CDR Ken's busy right now. Say again. Over.

0L 08 o4 4o ccC Okay, on the back of the Sun wheel - the A0S/LOS
Sun wheel - we've entered an ink note to account
for the fact that we change REFSMMAT in the middle
of his work there, We made an error on it. We've
got to change the note now, and sometime when he's
got that wheel out, I can read him up the correctinn.

01 08 05 00 CDR Okay.

01 08 31 41 cCDR Okay, Houston. We're maneuvering to the attitude.

01 08 31 45 c(cC Roger.

ENZ OF TAPE
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CDR

cC

CDR

CDR

cc

CDR

cC

CDR

cC

CDR

cc

CDR

cC

cc

MP

CDR

Okay, Houston, we got 2.7 cn the tunnel vent
right now.

Roger; copy 2.7 - -

I mean CM DELTA-P.
Roger; [M/CM DELTA-F - -
On the LM/CM DELTA-F.
Okay, we copy.

Okay, Houston, we're going tc come on with the
direct 02 and pump up the cabin,

Roger.

How does that look, Houston? Is that about 5.7 to
you?

We're showing about 5.5, John.

Okay .

John, they say that's good enocugh now.

Qkay, DIRECT 02 is going CLOSED.

Roger.

And the LM/CM DELTA-P is 3.3.

Roger; stand by a minute.

16, we want to continue IM venting until you
have ar - a reading - DELTA-P reading of 3.L4 on
the meter, and that should take less than

10 minutes.

Okay, we copy. We'll go to 3.h.

Okay, we're in LM VENT.
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Roger.

Okay, Houston, it's an honest 3.L.
Reger; copy.

Are we cleared to proceed? Over,
Roger, Ker.

Okeydokey .

Okay, Houston, we're about ready to remove the
hatch.

Roger.

Charlie's floating on over there now,

Houston, Charlie's floating on osver to the lunar
module now - to check on old Orion,

Okay .

Extend that docking tunnel index, minus 3.5.

Minus 3.5.

Houston, Casper.

Go ahead, Casper.

Roger, Don. Did you guys get the “unrnel {ndex?
We've got it, Ken.

Okay .

And, Don, I'm holding off on the oxygen heszters,
I'm keeping them all three in AUTO until we get the
surge and repress tanks built back up. If that's
okay, if you would like for me to Turr them off,

I can reconfigure now; otherwise, I would like you
to help me remember not to leave them orn.

Roger, we concur, Ken. We'll remind you.

Okay, thank you.
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Hey, Don, can I talk to you about the decking
latch?

Roger.
You all set, or do you want me to wait a minute?
No, g£o ahead.

Okay, vou remember we told you at the time we -
that we docked that we had & number 10 that didn't
look like it had stroked guite the same as the
others; but the lock wag over the - over the rail.

Righ=.

You weren't on board at the time, that's right, we
were talking to Gordy - -

Right.

But that's one of the things we reported and the
plates that goes over the bungee fairing is cocked
sligntly. And now that we've got everything
cleaned out of the tunnel, I can lock in here.

It's real obvious that the bungee hasn't fired
completely. It's down; the top of the bungee

ig recessed about a half of an inch down. It

looks like it just hadn't triggered and, as a
matter of fact, I'm looking at the latch and,

by golly, I can see between the latch and the total
ring, so it didn't even pull down against that.

And I really obviously don't have any concern for
it; except I'm - I've never seen one that looked
just like this and I was gonna go ahead and

recock it and fire it again and see how that worked
with a manual trigger. But I got to thinking
maybe that's - maybe it's best to let you folks
think about it. The main thing I want te do is
make sure it's not a problem in unlatching it when
the time comes.

Roger; stand by.

Casper, we capt - we got all the data we need and
we're going to take a look at it. We do not want
you to recock and fire the thing manually and we'll
get back to you later.
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Okay.

And, hLous®on, Casper turned over the power supply

tc Orion at 33:58.

Roger, Caszsper.

Orion, hov do you read Casper on VHF Alfa®
Man, you're just super cn VHF Alfa. FHow me?
Man, that's good stuff, isn't it?

Just beauziful.

You're ju:st as clear as you can be,

Okay. Go. Go. Go. Go. Go.

Hey, Ken; 3 SIMPLEX.

Orion, Casper on Brave SIMPLEX.

Okay, I'm reading you 5 by, Casper. How me?
Lecud andrclear.

You're suger.

Feouston, how do you read Orion? Over.

You're loud and clear, Crion.

Ckay, we're coming down DOWNVCICE BACKUP and -
on a hot mike, and you're loud and clear —o us.
Cver.

Roger.

Okay, how does the LOW BIT RATE look tc you,
Pete?

Looks good, Orion.

Okay, I'm zoing up BIT RATE <o FIGH. Ckav,
how do you read now, Pete?
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Loud and clear,
Okay, you're 5 by also. You got HIGH BIT RATE.
Looks good, John.

Okay, we're going BIOMED, RIGHT. How do vou read
now, Pete?

Loud and clear.

Okay, you want to - we can - we're down tc

step 5 on page 1-118 - 1-18. Do you want to
look at the HIGH BIT RATE some more?

Negative. We don't want to look at it anymore.
You do not. Roger. We're going to LOW BIT RATE.
Okay, the book says "Perform voice and low bit
rate check with MSFM." How do vou read?

Leuc and clear.

Same-o.

Houston, how deo you read with the FUKNCTION in
VOICE? Over.

You're loud and clear.

Okay, you're 5 by and LOW BIT RATE. How does it
look?

LOW BIT RATE looks gocd.

Okay, we're going to HIGH BIT RATE. And we'll

do the same thing with you - voice check and high
bit rate check.

Houston, how do you read - now? Over,

You're loud and clear.

Ckay, give me a short count please, Pete.

5, 4, 3, 2, 1.
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Roger; you're very good. 0Okay, we're going to -
BIT RATE is going LOW, and we're going S-BAND

RANGE to RANGING.

Roger.

Okay, how do you read now? Over.
Leud and clear.

Okay, how is the ranging check gcing?
Stand by.

Ranging looks good, Orion.

Ckay, Houston, our ED bats are btcth GO az
37 volts and the sequence camera works.

Roger; copy.

And John's OPS was 5800 and mine was £000.

Reoger.

END OF TAPE

Over.
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CcC

Qkay. As far as we're concerned, the comm is just
super, and we're ready to go on to phase 120 and
deactivate it, if you guys are.

S5tand by 1 on that.

Okey, Orion. You can deactivate,

Okay, deactivating.

Okay, Houston. Casper has LM power back at 3Lh:19.
Roger; 34:19.

Affirm.

Hey, Don, if anyone wonders what I'm doing with 52,
I just wanted to use auto OPTICS to point at
Jupiter,

Roger.

I'm not gonna take any marks.

Roger. I understand.

Casper, we've got the LOI-minus-5 flyby pad when-
ever you're ready to copy.

Stend by 1.
Roger.

We got Casper's keeper over in the lunar module
taking a peek, and we'll be closing it out and we'll
get 1t in a minute.

Roger. Understand.

Pete, you - really get to be a real believer in the
heating capacity of the Sun. 1In the lunar module

here, the commander's window is in direct sunlight,
and it's almost toc hot to touch it; and my window's
in the shade, and it's got fro - it's frosted over.
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Roger.

Ckay; we gonna close her cut, Pete.

Ckay, Johiny.

Houston, ~he hatch is closed; the drogue 1z in-
stalled; —he probe's installed; the nateh is in-

stalled on Earthside; the 1M TUNNEL VINT valve iz

IM/CM DELTA-P; the tunnel lights are off. Is it

okay 1f we go to PTC instead of FIC [?7] now, or dc

y'all want to wait until 349
(Music in background)
Stand by ..
16, you can go ahead and do the PTC.

Okay.

16, in addition to the LOI flyby pad, we've go: scre

cryo tenk configuration changes for you.

Okay. If you can hold up for a second on that.
(Music in background)

Roger.

Hey, Houston; 16. You can go ahead with the cryo
tank reconfiguration.

Okay. On the cryo tanks, we want H2 tanks 1 and

2 HEATERS, AUTO; and tank 3 FAN, OFF. OXYGEN
tanks 1 and 2 HEATERS, OFF; tank 3 HEATER, AUTQ.
Okay. Roger. Configuration now: H2 HEATERS 1
and 2, AUTJ;, O2 HEATERS 1 and 2, 0FF; 3, we're
AUTO. That's as we had it. H2 fans 1 and 2, OFF,
and 3, OFF.

Roger.

Okay. NASA in Houston, you can go ahead with the
LOI-minus-5 pad.

i)
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Okay, LOI minus S flyby, SPS/G&N; 66603; plus 1.2k,
minus 0.12; 069:28:26.27; plus 0039.8, minus 0118.9,
plus 0422.9; 210, 193, 3h6; NA; H, is plus 0020.k;

OLkbl.1; 1:07, O436.5; sextant star 1L, 124.8, 17.L4;
the next three lines are not applicable. Latitude,
minus 23.03, minus 165.00; 1100.9, 36207; 1h42:23:42,
Set stars Sirius and Rigel, 219, 166, 313. Ullage,
none. Other: number 1, burn SPS docked; 2, pad
based on PTC REFSMMAT; 3, IM weight, 36287.

Roger, Pete. LOI minus 5 flyby, SPS/G&N; 66603.
plus 1.2L, minus 0.12; 069:28:26.27; plus 0039.8.

I missed DELTA-V,, DELTA-V, is plus oke2,9; 210,

193, 346; H, is NA; plus 0020.4; 4411, 107, 0L36.5;

1k, 124.8, 174; NA; latitude minus 23,03,

minus 165.00; 1100.9; 362.07; 1Lk2:23:L2, Sirius
and Rigel; 219, 166, 313. Ullage is none. Notes
are; 1, burn SPS docked; PTC REFSMMAT; LM weight,
36287, which is 30 pounds heavier than we had this
morning.

Roger. We'll take a look &t that, and the DELTA—VY
is minus 0118.9.

Minus. Roger; minus 0118.9.

That's affirmative. Yeah.

Is that because we took the film over there?
Say again, Charlie.

I said we took all that film over there, maybe
that's the 30 pounds.

Affirmative, that'srwhere it came from.

And, 16, we still have this note to go on the Sun
wheel.

Stand by.
I need Charlie, 16.

END OF TAPE
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16, your rates are okay, any time you want to go
in<o PTC.

Okay, Pete. Thank you.

16, OMNI Brave, and then we'll take care of “he
antennas.

OMNI Bravo, Houston.
Roger. Thank you.

END OF TAPE
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16, Houston.

Go ahead, Pete.
Okay - -

Go ahead, Pete.

Ckay, just a last few words here. We don't have
anything for you except one note to Ken. Earlier
you asked about whether or not the pad we read you
contained the correct bias for the EMS; we told you
it dié, and we've looked at it a little more now,
and actually it turns out it did not. The bias on
that one was less than a foot per second, I guess.
In the future, we will include that bias in the
pads.

Okay, thank you now.

Roger; and we're ready to copy any time you can
give us the onboard read-outs and get into the
Flight Plan here at about 37.

Roger.

Okay, Houston. BAT C is 37; PYRO BAT A is 3T;
PYRO BAT B, 37.

RCS A is reading 87; RCS B, 92; RCS C, 93,
RCS D, 96. Is that what you wanted, the guantity
of the RCS?

That's affirmative. And we copied 37, 37, 37, 87,
g2, 93, and 96.

That's - that's correct, and MAIN BUS - BUS A is
reading 29 plus volts.

Ken, for your informatior, the PTC looks beautiful;
in fact, it was so good, it took some of us quite
a while to realize you were in a PTC.

Yeah, and my attitude hold loocks a iot like that
teo.
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Roger.

All in the technique for the way you hit PROCEED.
Roger; honest (laughter).

Houston, let me read you this cryc tank configura-~
tion, and you tell me if that's what you want for
the sleev period.

Okay. Go ahead, 16; we're - -

over .

Go ahead, 16; we're ready to copy the cryo
configuration.

Okay. H2 HEATERS are - 1 and 2 are in AUTO.
02 HEATERS 1 and 2 are OFF, 3 is in AUTD. H2 FANS
1l -1 and 2 are OFF, and 3 is in AUTO.

16, the H, tank 3 FAN should be OFF.

Okay. Hg tank 3 OFF.

And, Houston, for your information, the LM/CM
DELTA-P gage has not moved since we equalized the
two vehicles.

Roger. Understand, 16.

And, 16, would you verify optics power OFF?
No, sir; we aren't ready to turn it off yet.
Ckay.

Houston, 16. Over.

Hellc, 16. Houston.

Are you ready for a VERB TL?

Roger. We're standing by. Gc anead.

What do you do on the graveyard shift, Hank?



01

01

01

01

01

0l

01

0l

01

0l

0l

0l

0l

01

01

0l

01

01

13

13

13

13

13

13

13

1b

1h
14
14
1k

14
1k
1L

1L
14

1k

50
50
50
52
52
55
55
Oh
ol
05
05

05

06
06
06

06

o7

o7

L2
53
57
21
27
18
23
51
55
10
28

5T

07
09
1k

39

03

16

cC

CDR

cC

cC

CDR

CDR

cC

CMP

cC

cC

CC

cC

CMP

cC

CMP

cC

cC

CMP

Tape 25/3
Page 133

Oh, that's lots of fun. Get to watch y'all snooze.
Okay. DIRECT 02'5 on, the cabin's coming up now.
Roger. Copy.

E-MOD complete, 16.

Thank you.

QOkay, Houston. DIRECT O2 is off.

Roger. Copy.

Houston, Casper.

Hellc, Casper. Go ahead.

Casper, Houston. Go ahead.

Casper, Houston. Go ahead.

Casper, Houston. If you're transmitting, you're
way down in the mud. I can't read you.

Can you read now, Hank?
QOkay. Much better now, Ken.

Okay. I say - I got a film status report for you.
And I'd like to ask you a question about the optics.
I'd 1:ke to stow the optics instead of leaving them
up, unless the temperatures are gonna get too high.
And the reason for this is that every time we run
around past the Sun, it's like throwing a spotlight
inside.

Roger. $Stand by.

Okay, Ken, go ahead with your film status, and
we're loocking at that stowing the optics.

Okay, the magazine 00 resds 26, magazine November
November is either 33 or 34, depending on how you
look at it. We finished up the 16-millimeter mag
on Alfa Aifa by taking some pictures of the - part
of the LM paint that we think is shredding. Maga-
zine Oscar and November have been used just for the



Tape 25/4
Page 134

01

01

0l

01

01

1

01

01

01l

01

01

01

1k

1h
1k
14

1k

1h

1k
14
1k

1k

1k

08

08
09
09

09

09

19
19

20

20

20

06

18

25
ob

10

37

L3

25
5T

02

34

L2

cc

CMP

cec

CC

CMP

cC

CMP

CMP

cc

CMP

cC

CMP

targeted pictures - nc extras. 4nd I guess that's -
We didn't take any other original pictures today
except for the AA frames on the IM. Tomerrow

we'll try to get some interior photography.

Okay. Copy 26 frames on Oscar Oscar. The November
November report we got last night was 33 frames.
You didn't use any of it today?

Well, Jjust for that UV. So whatever it was last
night, it must be one more.

Okay. 3bL.
And, Ken, it's okay to stow the opties.

Okay, Henry, thank you. And I'd like to go ahead
and take the voice comm down before I turn the
optics power off. I wanted to try to take one last
look and see if I can pick up one of the planets

as we turn around, and I'd like to go ahead and
knock off the voice.

Okay, Ken, get the voice down and have a good
night.

Okay, Henry. See you in the merning. Good night,
sir.

Houston, Casper.
Hello, Casper, go ahead.

Okay, I'm not sure what just happened. I just

saw - down looking at the optics and all of a
sudden I saw a warning light and T got a NO
ATTITUDE and a GIMBAL LOCK light. And my - my

ball seems to, in fact - it looks like the platforr
may be frozen. Although we're still - still in PTC
here,

Okay, we're seeing scme telemetry. We saw something
about the time you come on the line there.

Okay. And it shows the CDUs down there in NOUN 20
as being gimbal locked.
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01 14 27 22 CC

01 14 27 28 CMP

Ken, just sc we can mazke sure we got 1t straight
down here, could you run through again whalt you
were doing, and then the secuence 07 events?

Ckay, Hank, I't nct reel sure when this happened.
(L] 2
up one of

I was trying te ses If T o)
the planets in the optics, and T wa
And T had gecne in and 1 ] 1
then putting in planet
Plan and I tried - 1 thought
I guess it was Saturn. And iz
Jus= missed it. And I
kind of locking around
the sky and waiting to
And somewhere in there,
the cptics cr do something, and then I locked down
and saw I had a PGICS light. And I guess i had

Jjust recently -~ I guess I was about ready to give

up on it and call POC;, and I thinx I had - in fact,

I think I calliea PCO at or just befcere the time I -
we ended ap with the GIMBAL LOCK and the NO ATTITUDE.
Tha= was Just a ccuple of seconas or so, I guess,
before I called you about it, maybe 15 seccnds

or SO.

ould see in

Okay, Tou gct a GIMBAL LOCK - -

I car't think ¢of any combination of IZSKEY inputs -

I was trying tc think if I couZ a a
combination of DSKY inputs that might of - Had I
gotten in slmost the right ing t ~ could have
caused the prcblem, but I don't see where I was
using any verbds or nouns that could have done this.

™

Okav, vceu get a GIMBAL LOCK and LG ATT.
get an iS5 warning?

Tid you

No, sir; I did nct.
... good.
And the HOUN 20s

both pitch ard
angle was comple
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Houston, Cisper.
Go ahead, ‘en.

I'c¢ like for you to thinz about the effects of
having me uo ahead and do a VERZ L1 NOUN 29 +o
match up with the SC3. Tha+- thing's been drifting
a good bit . but, in any case, mavbe I can get it
clecse encuzh to have g starving point tc try and
pick up sciie things. I'd been locking in the -
had been looking in the telescope just before this
all happencd, and there's so much cf this - so
many of these little particles cut there that
chances of recognizing a star vettern are extremely
dukbious. L'd like to try. And maybe we can work
on somethirg like the Earth, maybe the 3Sun, or
something like that.

Go G&C.
Okay, stand by.

Ckay. Do you want to stand by on =his VERE L1
NOUN 20 until you get your CIMBAL “OCK remcved?
Ckay, CAP C.MM, teil him we're working up - -
Thank you.

Casper, Houston. We'd like you to hold up on the
VERB L1 NOUM 20. We're workirg on a procedure to
try to get id of the gimbal Zocx.

Okay. Did ou have any dsta com: pg down at the
time this a {1 happened, or were ,ou in the ©tlind?

Roger. We lad good hign bit rate deta, and they're
pouring over that now.

Okay. I'1l sit tight then. Tharz vou.

W

Casper, Hou:7on.

Okay. We wsnt <o try to get the platform inertial
again, and what we'd llke for you tc do is a VERB 23
NOUN 20 ENTER, ENTER, VERRE 40 ZUTER
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VERB 23 NOUN 20 ENTER. Then you want me to put
plus ENTER into that register. Okay, that got
rid of the GIMBAL LOCK light. Now you'd like for
me to do a VERB k17

VERB L0 ENTER.

Okay. VERB LO ENTER.

Oksy. Our data shows the platform's inertial now,
Ken.

Roger. And it appears that way from here, too.

Okay. Ken, you can go ahead now with you VERB L1
NOUN 20.

Okay. This will be a coarse align to the GDC angles,
is that correct?

That's affirmative.

Ken, hold up on that VERB 41 just a second.

Wilco. I'll go ahead and load it but won't enter.
Okay. Guidance has got a little thing they're
loockirg at and talking to people in the back room,
little discussion going on here.

Ckay. I won't do a thing, then. Thank you.

Casper, Houston. Are the GDC ball and the IMU ball
completely out of sync?

Well, actually, they're not that far out. They're
like 10 degrees in outer gimbal and let's see the -
I guess the middle gimbal is off by about 2 degrees,
the irner gimbal no more than 3, lots closer to

2 degrees.

Roger. Copy.

- - tkat close.

END OF TAPE
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Caspsr, Houston.

Go ahead.

Okay, I think we got the agreed-on procedure here -

is to go zhead with the VERB L1 NOUN 20.
procedure - in the G&C Checklist - 7-1.
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That's
And

reset the REFSMMAT - REFSMMAT flag and press on

through that.

Okay. I guess, based on our drifts, I'm not sure
that's any better, but I guess that's no worse,

so I'11 just go to that one, then.
Okay; T-1.

Okay. That's page T7-1. I understand.

Hank, if it doesn't clear up, I won't be able to
finé any stars with no closer alignment than I

have on this thing. Looks like I'm gonna have tc
get a - a coarser alignment by using some big ob-

jects like Earth or something like that.

Okay. Are those particles out there giving you a

lot of trouble?

That's all there is. They're just everywhere.

When you combine them with the limited ares that
you have to look in because of the LM reflections,
you find the telescope to be very unsatisfying.

Casper, Houston., Why don't you go ahead and try

then, with the - the Sun and the Moon?
got a filter for the Sun, right?

Thet's affirmative.
Houston, Casper.

Go ahead.

You've
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Okay. 1 used the Earth and the 3un, and I got
tour bal.s 7, which I think is gonna be a signifi-
cant improvement., I'd like to go ahead and see
what those torquing angles turn out to be.

Roger. %V'e concur,

Okay. Ttat locks about right for the amcunt that
I had to correct for, It's - it's kind of hard
to mark ¢n the Earth because you have to guess
where the - where the - the terminator really
ought to be,

«+. torguing angles?
Roger, Ken., Go ahead and torcue,

Okay, Henry. If you have those angles, I'll
torque these,

Ken, what was your NOUN 057

Four balls 1,

Roger.

Okay. 1'll torgue these at - on the minute, 11.
Okay, clear to torgue.

Okay. It looks like we're pretty much on target
new, and [ don't see any reascn fto torque these
again - unless you particularly want to.

Okay; we concur, Ken. Don't torque those. And
we want t> check a few switches. They're working
on now getting a switch checklist, and then we're
going to let you get some rest and smoke the data
over during the night and have it stored for you
in the morning.

Okay. Can you give me any - Can ycu give ne any
cursory ideas of that, just the same - if there's
any possibility I entered something inadvertently?
Or does iz take too long to sort all that out?
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Okay. The preliminary look here - We think it's

a hardware problem, Ken, Some sort of a transient
problam, and when we get the data in here, we'll
be able to tell a little more about it.

Okay. Guess I'm sorry to hear that.

They - they don't think at this point that it's
anything that you did, and it appears toc be a
transient problem, but we won't know until we take
a look at it.

Okay. Let me give you one other little tidbit that
now seems to be somewhat more of - of interest than
it was before, and that's that when I take this
OPTICS ZERO to ZERQO, the ares around the shaft
peapack [?] makes a lot of - a lot more noise than
the one in the trunnion. It geems to me that it's
meking more noise now than it used to. When I

say used to, when we first started out - when we
first started out, they were very, very quiet and
you couldn't even hear them running. And now
they're getting noisier. And that may be typical,
but it's just cone more thing that - I guess we'll
throw out all these things. I'il try to minimize
the number the times I ZZR0O the OPTICS, at least
with the ZERO switch. I'11 use MANUAL wherever
possible,

QOkay. That only occurs when you're zeroing?
That's affirmative., Well, actually, Hank, I just
tried it in MANUAL. It occurs when - the noise
occurs whenever I'm in an extremely high rate.
You know, like using high in a max shaft rate.

Roger; copy.

Okay, Ken. We'd like to check scme switches up
on panel 1.

Stanc by a second.
Okay. Go ahead, Hank.

Okay, we'd like to check position in FDAI SCALE.
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0l 15 17 13 CMP The SCALE is in 5/1,

01 15 17 16 (C Okay, SELECT.

01 15 17 20 CMP SELECT is in 1/2, the SOURCE is in ATTITUDE SET,
and the ATTITUDE SET is in GDC.

01 15 17 26 CC Okay. That's what we wanted -—o know. Thank you.

01 15 17 34 CMP Okay, I think I'll go ahead and get some sleep
then. Got any notes from ,,. yet?

0L 15 17 40 cC Okay, stand by 1 sec.

01 15 18 06 ccC Okay, Ken, We don't have any-hing else. ...

01 15 18 59 (CC Casper, Houston.

01 15 196 02 CMP Go ahesad.

01 15 19 04 cC Okay. You caught us on the antenna switch. We
don't have anything else for you. We'll loock the
data over, and try and get some word up to you to-
merrow. It looks like to us now that you can get
a full 8 hours sleep,

01 15 19 18 cCMP Okay. (Laughter) Thank you.

01 15 19 22 (CC See you -omorrow.

01 15 19 27 CMP Okay, Hank. How about - how zbout making the
duller shift?

01 15 19 33 CC Roger (laughter).

ZND OF TAPE
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Houston, Apolle 16. Good morning.
Houston, how do you read Apolle 167 Over,
16, you're loud and clear. How me?

I read you the same. Good morning to you.
How are you doing this morning?

Doing great.

I guess that sort of depends on what y'all can
say about the old platform.

Roger.

Okey, 16. The gimbal lock and the coarse align
thet you had back at 38 plus 18 was caused by a
CDU transient in the yaw axis. The transient was
incuced when the TVC reslay was disabled. And this
relay is normally enabled when the OPTICS is in
MANUAL and disabled when you select P00, and that's
kind of the situation that you're in when that occ-
curred. And Ken had just selected POQ, and he
had, prior tc that, been using the OPTICS in
MANUAL. And they say that this type transient has
been observed in CSM 11T testing, and we're pres-
ently looking at - a software workaround for LOI.
And we'll get some more words to you later on

this - on this same subject.

Now you're talking. That's the best news I've
heard today, so far.

Okay. And, John, we've had some problems here
getting commands up to the bird - real-time com-
mands. And we've got a command test we want to
run. And - we'll be standing by. As soon as you
can get ready, let us know and we'll get into it.

Okay. We've got some seat flops to do and we'll
let you know,
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01 22 02 05 cCC Rcger.,

01 22 02 36 CC 16, in the situation we're in row, we've cnly got
one omni that we can read, and we can't command,
3¢ we're cnly getting about 11 minutes of low-bit-
rate data out of every 18 while you're in PTC.
It's possible - we might lose you; if so, Jjust
stand by end we'll pick you up again.

01 22 02 57 1MP Ckay. We're ready for that command test, Pete.

01 22 03 02 CC Okay.

01 22 03 12 CC Okay, Charlie. We're gonna go one step at a time.
First thing we want to do is U? TE_EMETRY, COMMAND
RESET and then NORMAL.

0l 22 03 25 1MP Okay. I can give you - You war® a COMMANZ RESET
and then NORMAL?

0l 22 03 32 C(CC Charlie, w= want the UP TELEMETRY COMMAND switch
to RESET and then NORMAL.

01 22 03 42 IMP Roger. It's RESET, HORMAL,

01 22 03 48 cCC Okay, Charlie. ©Stand by. We're gonna try some
command.

01 22 0k 09 cCC Okay, Chariie, That apparently d:dn't work. We're
going on in. But we want toc cycle the UP TELEM-
ETRY switcnh OFF for 3 seconds and then back tco
NORMAL.,

01 22 ok 22 IMP Roger. In work.

01 22 0k 30 LMP Okay, you're back to NORMAL.

01 22 04 35 CC Okay. We're trying commands now, Charlie. &tand
by.

01 22 04 52 ¢CC Okay, Charliie. That apparently cleared it up.

01 22 04 59 IMP Okay.

01 22 05 03 CC And, Charl-e, we've got commands again., We'll

handle the antenna and the bit rate for ycua now.
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Okay, fine,

To repeat an old phrase, Charlie, we had a lot of
people down here turning blue on this - until
that - until that last little situation got cured
there.

Was that that IMU problem?
No, the - the - comm problem.

Well, you could put Feindell in the backup mode
and just put him up on top of the building.

We may have to put him up there anyway, Charlie.
{Laughter) Afraid so.

16, Houston. I've got sbout three - a couple,
three updates t¢ the Flight Plan. Whenever
you're - it's convenient for you, we'll read them

up.

END OF TAFE
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APOLLO 16 AIR-TO-GROUND VOICE TRANSCRIPTION

CMP

cC

CC

cC

CMP

ccC

cC

cC

cC

CMP

cc

cC

CMP

cC

CMP

CC

CC

CMP

cC

CMP

Don, you about ready for a little status report?
Stand by & minute, Ken,

Okay, Ken. We're all set. Go ahesad.

Okay, Ken. We're all set.

Houston, Casper.

Casper, Houston. How do you read me?

Casper, Houston. How do you read?

Casper, Houston. How do you read me?

Casper, Houston. Do you read?

Houston, Casper.

Casper, we read you loud and clear. Do you read me?

Casoer, Houston. How do you read?

Houston, Casper. Over.

Casper, we read you. Do you read us?

Houston, if you're reading Casper, we're transmit-
ting in the blind. We have signal strength on the
meter of about 60 percent. We're not receiving
you and, based on your comment about the antennas,
we'll wait ebout 5 minutes and then try again be-
fore we change the configuration.

16, you're loud and clear. Do you read Houston?
Casper, Houston.

Roger. We lost you there for a while there, Don. ~

Roger. You're loud and clear now. Do you read me
okay?

Loud and clear.
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01 22 50 55 CMP

Roger. rou were loua and ciear axl the time.
Apparentiy, you just lost us.

And, ib, ihe comm provlem may nave Deen on oS

ground. we'll try to Jind ouy ana let you Xoow i+
a minute.

Loger.

The background tone zt the - tae background noisze

that the systenm is mak_ng right now is a little
different than it was making before, if that would
help you figure out what the proplem was. It's
aimost like it wasn't up-linking, raybe.

ERoger, 16.

Okay, Don, and, if you're ready, I'll give you some
status reports.

Stand by Jjust a minute, Ken.
Ckay, Casper, go ahead with ycur status report.

Okay. I'm using that famous old trick on how to
get somecne to talk to you, but every time I pick
up a juice bag and get halfway down, why 1t seems
like we are able to establish comm. So I1'11 star:
with the commander's list and I'll go through and
I'11 skip the menus since they're on separate pages
and come back to them. So let's start with A-1:
22035; Alfa 3: T, good; Alfa L: none; Alfa 5:

19, 15, 18; Alfa 6: 6, 5, 6, and 3. That's a
total of four. Going to Bravc. Brave 1: 15035,
6: good — that's on Bravo 3. Bravo 4: none;
Bravo 5: 10, 30, 25; Brave 6: 2, 2, and 5.
Charlie 1: 21059; Charlie 3: 7T, good; Charlie L:
none; Charlie 5: 15, 30; Charlie 6: 7, T, 5, 5, 5.
Okay, and if you want the menu stuff, I'll go back
to that nrow.

Okay, go ahead.
Qkay. For John, and that's day 2, meal B, scratch

the bread and peanut butter. On meal C, scratch
the frankfurters; add an orange drink.
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Okay, on Bravo 2. Are you still there, Don?

Affirmative; we're getting a lot of background
noise. 16, hold off a nminute - -

Okay, ... keep on goirg.

- — we'll switeh omnis
we'’l switch omnis.

Hold off a minute, 16;

Okay, Casper. Go ahead.
Okey, Just a second.
Okey, starting on - Where did you copy last?

Okayv, we got John, day 2, meal Charlie complete,
and we're ready, I guess, for Bravo.

Okav, Bravo 2. On meal A, you can scratch sausage
patties and - orange juice - and fruit cocktail.

On PBravo, that's meal B, you can scratch turkey
and gravy, vanilla pudding, bread, peanut butter.
Meal C, you can scratch the chocolate pudding.

Going to Charlie 2.
Okay .

On meal A, scratch the sausage patties. Meal B,
you can scratch the bread and peanut butter.

Meal C, you can delete two of the frankfurters and
scratch the chocolate pudding.

Okay, Casper, we copied all that.

Okay, and a couple of other words here on the -

We zot ALFMED coming up; and, to date, Charlie

saw some flashes the other night and not a whole
hecxz of a lot of them last night. And I'm not sure
I have seen any at all yet, and John may or may not.
So, what we thought we'd do here is - We've got =a
little more housecleaning to do here and finish

our chores. And we'll probably teke a look at what
we see, and if Charlie is seeing sufficient - you
know, enough flashes “hat he's pretty sure he's
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geaing Tr oaee. vy, we'lll ao abead and rov tne

we aren’

experiment now. And 1€ t seelnyg &z sulfi-
cient numrer o 1ok oike it justifies sitiing
here for #n hour with it. whv, what woula o Thirly
atout saving 1t until sucn Time as it looks 11k

mavbe we ¢ 2a more of them?

il

(4]

01 22 57 L5 cC Oksy, Ken. we'll — we'll think on r2a7 a “ittle.
And also, [‘ve gotoa note on s nikeon camers lighs
meter hers in connection with n2s ALFED pnctog-
raphy.

01 22 58 02 CMP Okay, stand by another se~ord.

01 22 58 15 CC Ken, you uen't really need tc copy wuca, 1 think.
If you've got the camers handy thers where you can
look at it, I can give it to you in a few words.

01 22 s8 24 CMP You know one of the things we need in this program
is some octopuses.

01 22 58 29 CC Roger.

01 22 58 57 CMP Okay, Don, I don't have the camera cut, but how
about jus~ reading to me whatever it is you want to
sey. L'l write it down here.

01 22 59 05 CC Okay. It's not - it's probably not worth writing
down exce-t maybe a little note to remind you the -
the camera was observed to heng up in the BATTERY
CHECK position full down, when you hit the camera
light meter ON, CHECK. And what we want you to do
is - the little button on top of the camera there
has a white band arcund the base of it - they want
to make sire that white line is wisible on the
light meter switch button. If if's not visible,
you can take your fingernall and catch the top of
that button and pull cut on it until the white line
is visibiz. And then, verify that the meter is
operating by holding the camera un to & iight and
observing the meter response to varying light level.

01 22 59 53 CMP Roger. We'll make sure it works before we use 1t.
01 22 59 57 CC Okay, Ken. That's al- I've gcw on that one.

01 23 02 L4 IMP Houston, 16.
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Go ahead, 16.

Roger. Flash, with a hot report here. Pass on to
the chefs that the grits were delicious.

Say again, Charlie. I didn't copy that.

I say, pass on to the chefs that the grits were
delicious.

Roger; will do. And for Ken's information, the
status report that we just got was excellent as
fer es format, readability, and everything. The -
Doc said he reslly appreciates it.

Always glad to help.

Houston, 16. Over.

Go ahead.

Okay, Pete, I'm up on diomed. How does it look?
Stand by 1.

Okay, the biomed data looks good.

Okay, thank you.

You can tell Charlie's still breathing, huh?

It looks that way.

We've been suspecting it up here all along.

Roger.

Houston, based on the burn yesterday, is the data
you gave us for the SPS burn card still going to
hold for LOI?

Stand by a minute.

And the other question is, does it look like we're

going to have another midcourse, and which one and
now much is it?
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Okay, we' .l gel pack to you in a minuve,

Okay, tha:rk you. Pete.

Okay, Li. <r the dburn card, w2 will Drobabdly navd
to do som: mere updating. we' .. Zel to tnat *o-
mcrrow.  sad on the midcourses, midecourse L, right
now, is - iooks like iv’'s less thaun 1 foot reu
seconc. I it gets much oigege:. we'll probably do

it. Eut we'll advise you.

Hcuston, -o. You're breaking up hadly. How do vcu
read us? Over,.

., rete. you probably read us loud ard clear in
the ... mude
Gc ahead, Houston Say again on all ... on
P ¥
the burn card.

Okay, 16, if you read. We probably will have to do
some updating on that - on that pad. And we'll len
you know on that and we'll update it tomorrow. And
on the miccourse 4 - midcourse 4 is looking pretty
small, less than 1 foot per seccrd now. If it gets
larger, we'll probably go ahead ard do it, but
we'll keep you advised on it.

Houston, your up-link keeps fading in and out on
ycu.

Roger, 16. We're switching on ycu.
fading

Houston, 15. Do you read us ncw?

-1 read you loud and clear. Do you read me?

And T reac you same. You faded cut on your last
transmission agein.

Okay, hang on a minute until the comm clears up a
little bit and then I'.. come back to you.

Okay.
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Okay, 16. Let's try it again. On that updating the
pad, we'll get that to you tomorrow. And right

now, midcourse 4 locks very small, less than 1 foot

per second. If it gets larger, we will probably do

it, but we'll keep you advised on that.

Outstanding.

Just to review that S5PS pressure system - as near
gs I can make out, it's purely - we don't actually
have a DELTA-P. 1It's just - Of about more than

5 psi. What we do have is a gage difference. Is
that not correct?

That's affirmative, John. There's a - there's a
chamber in there - a reference chamber that's
supposed to be at atmospheric pressure. It has
apparently vented tc & vacuum condition, which
trings in about - about a 1hk.7-psi bias. Then
there's a 5-psi meter blas on top of that.

Ckay, so actually, the two meters, as we look at
them now, are actually balanced. Is that not
correct?

I believe that's correct.

Ckay .

John, the actual pressures on both meters - the
sctual pressures are the same, although the meters
ere reading differently.

Okay, we got the message.

Houston, 16. Will we need to charge battery B, just
locking ahead in the Flight Plan a little bit?

Just a moment.

Okay, Charlie, you can go ahead and start charging
the battery now.

Roger.

Ckay, Pete, BAT B is on charge now.
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Understansd. BAT B on charge.

Houston, 16.

Go ahead, 16,

Okay, Pete. We got you - Finsily had time to lock
out the window and you're just coming into view
again ani just as pretty as ever.

Very nics. What you looking at right now?

Can you —-ell what part of the Earth?

We've got a half-Earth. ©Bay zgain?

Can you Zell what part of the Earth you're lockinzg
at?

Well, we got half-Farth, and we see a landmass -
see the North Pcle - the north polar cap with twc
big swirls coming cut off of It to the southwest.
I can ses the subsolar point very distinctly. It's
& big white dot in the center towards the LM, away

from the terminator. And there's a big landmass
that's visible in the center. And - can't really
make out exactly what it is. It's clear of clouds,
though. It's the only place that's fairly clear.

Okay, we show you directly ober North Africa. And
that's Jist about the terminator.

Okay, you got North Africa at the terminator?
Just abouat.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

IMP

cC

CIDR

CcC

CDR
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CDR

cC

CDR

cC

CLR

cC

CDR

cC

CDR

cC

Okay, that's what it is, then, looking at it, yeah.
It's - it's Africa. Looks like a good storm sys-
tem up in the Atlantic Ocean and above the subsolar
point.

Roger,

The blue coloring - the white of the clouds and

the blue of the ocean, Dick. Things just stayed
pretty constant as we move out - s5till really a
gpectacular sight.

Houston, 16. Over.

Go ahead, 16.

What do they think of this PTC down there in the
trenches?

It's looking real good.

It really does lock good. I don't know who to
congratulate, Ken or the computer.

I gress we'll give Ken credit for that one.

Darn right.

16, let us know what you think sbout the number
of light flashes and whether or not it's feasible
to try the ALFMED.

Okay. That's in work right now.

Roger.

That is, if you can work on seeing flashes.
Right.

That's a low metabolic load.

Understand.
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Jkay, Houst.a. We're going to start or the
now. . ogue. s it!

L
ral” from . o Ulime we star?

11 taks us sboul an hour
+

te tne time we Tliisn

o1 Think you are zeelng encugh Liznt
wade it valid?

sotien arcund Lo aolng that yeu, but

Lo 1.

e 1aVen -

Dorn, Cher_Z- saw some this morning when he got up.
And so we'ro golng to put the ALFMED on Cherlie,
And we will pot turn it on until we start to see
some flashes, and 1f we don't ses any, we'll just
Sterminate 17, We'll wait some rzascnable time,
and we'll tulx it over with you. We'll tell you
wher. we're ready to go through it. That's our
present plal. )

Skay, K, we 11 be standing by. 4And, Ken, while
I'm telking Lo you, we've got & little more in-
formation or this platform problem and it's a
airly big riouthful, so, sometime when you get a
chance when you can copy some information, zive
me & call,

ty

[t looks like it'11 be a r~ouple of hours.

Roger. We lon't want you to gzet irto another P52
belcre we have time to talk about Zt.

o3

All righty.

Pete, {clears throat) a littie background on these
flashes ...

16, Houston. We missed your comments on the light
flashes. You'd started tc give them to us, and
you were biocked out by noise.

Roger, Fete. I was Just telling ycu - the first
night - during tne first sieer period, whatever
that was GET, I saw numerous lignt flashes before
going to sleep, probably a - as Sreg -~ as high as
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three or four a minute. The next morning, they
were not as numerous as that, and then last night
still not as numerous. This merning, I was per-
haps seeing maybe one every couple of minutes or
so. If that frequency repeats itself during this
test, is that good enough to go ahead?

02 00 24 50 CC Stand by 1, Charlie.

02 00 25 03 CC Okay, Charlie, If you s=e one every minute or so,
that's enough to go ahead,

02 00 25 09 LMP Okay.

02 00 26 01 CC And, 16. At 48:30 in the Flight Plan, there's a
line that says "Synchronize mission timer to CMC
clock," and it is not required.

02 00 26 11 IMP Okay .

02 00 26 12 CMP Oh, that's great. Thank you. Hey, Don, is our
comm gonna be good enough the way we're going here
now for you to get the marks or are we gonna - shall
we count on recording them on board too?

02 00 26 28 CC You better record on board as well.

02 00 26 34 CMP Okay. You'll start the tape recorder, is that
affirmative?

02 00 26 39 CC Affirmative. Call us when you're ready.

02 00 26 41 L1LMP Or you want us to do that?

02 00 26 42 CMP Okay. We'll do that; thank you.

02 00 26 52 CMP Okay, if at any time, the volce quality goes down,

our procedures, as I understand them described,
will - I'1l knock off or I'll take Charlie's place
here, and I'll knock off the observations and go
to recording. And other than that, Charlie will
be doing all the things that I was going to be
doing. But, if you want us to record them in pen
and ink at the same time, Just give us a call.

02 00 27 20 CC Roger.

Q2 00 36 30 CC 16, Houston. Voice check.
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Loud £nd clear there, Pete,
Roger. You all were s0 guiect, wou scarei us.

Okay, Pete. 1 Just got the A

4
position, ana we're gonna see 1 we see Aanytnloos.

Okay.

Houston, 16,

Go ahcad, 16.

Okay. I've seen Tive in 1, minuses.
Five in 15 minutes, Charlie?

Tnat's affirm.

Okay. Stand by a minute; we'll ook =t that.

Okay, Don., We were just akout ready te call =nis

thing off and try it anothsr cay. And tien 1
like “harlie was starting -2 ses them at - at
pretty falr rate, That five in D minutes war

four .n the last minute or 2. And Joan has ze-on

one;, - have not seen any yot. 3ul sounds Jike
Charl_e is gonna be anle tc see these and T':o

gonna go ahead and take the photograpas and ge .

zet a' 1 set and wait for your answer,

Okay. We've been advised :ihat we dc want to

ghead witn the ALFMED experinent,

Ckay. It's in work. TI'1ll tell you when we'ro
ready to start timing.

All righty.

Okay, rete. They seem to zome in clustors.
get one or two right after - =rd tner - then
nothing for a whiie.

Roger.

Eey, Zon. Can you help us .
PP 0.15, 1.2, e e T 3 e
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ALFMED with his face sticking out. I'm taking a
picture from the LEB locking up towards the center
couch,

16, that was so garbled we didn't copy, so you're
gonna have to say it again.

Did you copy that, Don?

Negative, Ken, We were in - had a lot of back-
ground necise, and we didn't get any of that.

Houston, Casper.
Casrer, go ahead.
Did you copy comments about the film?

Negative; we did not. We had too much background
noise. Can you say again?

Okagy. I guess I'll write it down. I think that's
faster after all.

Okay.

Okay, Houston. We're ready to start. Could you
make sure the tape recorder is running?

Ken, it's been running awhile. We're geing to
rewind it, and I'1ll get it back te you in a minute,

In the meantime, Ken, 1f you've got comments we'll
take them on air-to-ground.

Does that mean you want us to go ahead and start?
Affirmative.

Was that Roger or Stand by?

Affirmative; go ahead and start,.

Okay, Don. We're running at 49:10.

Okay.
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02 01 10 z2 IMP MARK. Ukay, a bright dot in thc - in my right
eye in ine upper - upper leit center,

g2 €01 10 31 CC Okay.

02 01 10 39 LMF MARK, cright dot in the left eye, upper left -
right canter.

02 01 11 11 LMP MARH.

02 01 11 12 LMP MARK. The first one was a fuzzy dot in the right
eye - the left eye. The second one was a bright
dot in the right eye, lower left center.

02 01 11 k7 LMP You copying, Houston?

02 01 1i b9 CC Affirmative. We're copying.

02 01 12 02 CC DSE is now running.

02 01 12 08 LMP Okay .

02 01 12 46 IMP MARK. Light streak - white streak in the right
eye, upper center - moving from up - bottom to
up - top.

02 01 12 59 [MF MARK. Faint left - faint white dot in the left
eye - extreme left.

02 01 15 L7 LMF MARK.

02 01 15 49 IMF ... upper right eye ...

02 01 15 50 LMt MARK again. Same spot. That was a bright dot.

02 01 16 31 CMP MARK. Bright flash in upper left eye.

02 0L 17 08 cCMP MARK. TFlash across the bottom of right eye - wh.te
dot — from right ... left to right but I doubt
it. [sic)

02 01 17 32 LMP MARK. Simultaneous white dots in the right eye,

upper and lower center,

02 01 20 05 ©LMP MARK. Right eye center a - just a bright flash.
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MARK., A bright flash in the lower center of the
right eye.

VARK. A little light dim streak in the lower
right eye - lower left,

MARK. Lower left - left eye, in the outboard, and

it was a bright flash - looked like a streak -
probably going from right to left.

MARK. Bright dot, upper right, outbozard, right
eye.

MARE. Dot - bright dot in the upper right eye,
center.

Okay, Houston. I've also added some very subtie
things that - just very - locks like little dim
flashes that I haven't been calling. They're
just so subtle, I've been afraid to call them a
definite mark.

Okay, Charlie. We copied that.

MARK. Upper right eye going from left to right.
Light flash.

Okay. And, Charlie, if you see any more of the

suttle marks, how about calling them and just call

them a subtle mark. We'd like to record that
information.

Okey.

END OF TAPE
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APOLLO 16 ATR-TO-GROUND VOICE TRANCCRIPTION

CDR

CDR

CMP

CMP

CMP

LMP

LMP

CMP

CMP

IMP

MARK. Bright dot, right eye, center, upper.

Left, right, left [?]. I got the impression
it was moving toward me. Why, I don't know, but it
didn't - didn't

16, you're very weak.

MARK. Subtle one, very subtle on the left eye,
oushocard, upper.

MARK. TFlash in the “ower right eye, sort of a
distant lightning flash.

MARK. Upper center of upper right eye -~ bright
light flash.

MARK. Faint dot, lower left eye, inboard.

MARK. Flash, a - a _ight streak in the left eye,
starting at the center going to the bottom right
from upper - from upper - center down to right in
movvement.

MARK. Bright dot, center, right eye.

MARK. Left eye, sort of subtle, towards inboard
center, a white flash.

MARK. Subtle dot = white dot - in the inboard
center of the right eye.

MARK zgain. That was the left eye. That was the
center upper, white dot, left eye; both of those
were left eye.

MARK. Upper right - part of right eye, white flash,
small.

MARK. Subtle white flash, inboard upper right eye.
inboard corner, that was.

MARK., Same spot. A white streak.
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MARK. Right eye, center, white dot.
MARK.

White dot, center - center right; lower of the
left ey=.

Same here. All at the same time Charlie did. Cnly
mine were in the lower left side and not the right.

MARK. “lash across the bottom cof the left eye,
teed.

j=y
[
0
=y
rn

Hey, Dcn. Can you tell us how we're doing on time?
Stand vy 1; I'1l let you know.

You've zot about 20 more minutes.

Okay, taank you.

Don, this thing was made for about a size 6-1/L or
something head. TIt's really tight on me.

Okay, Charlie. We'll make a note of that.
I'm not complaining, it's Jjust a little tight.
Roger.

MARK. Bright flash down at the right center of
the right eye

MARK. A dull fuzzy spot in the outboard center
of the left eye.

MARK. Flash in the center ¢¥ the right eye - scrt
of like a small flash.

MARK. Flash in the center cf left eye, just a
faint flash - much more like a Jot.

MARK. White dot, outboard, right eye, center.

MARK. ©Small flash in the lcower center of the
right eye.
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MARK. Very tiny flash in the lower center of the
left eye.

MARK. Streak across the lower left of the left eye,
on the inward side. The light's going from lef%t
to right to left.

MARK., Two little dots, flashes in the upper right
center of the right eye -~ left eye, excuse ne.

MARK. ©Small flash ir the upper right center of
the ...

MARK. My last mark was the upper center right eye,
little flash.

MARK. Small flash in the left center of the right
eye,

MARK. MARK. A - one - the first one was right

eye, a streak going from inboard center to the

upper right. Left one was a sireak, pencil shaped -
a pencil line, left eys from center to upper right.

MARK. Very subtle f_ash in the light - right eye,
upper cen -~ upper right.

MAFK. Another subtle one just below that, center
right, right eye.

MARK. Left eye, a streak starting in the center.
MAFK., Right eye, dot, center. The left eye was a
streak starting in the center going out to the right.
It increased in size as it went from right to left.
MAFK. Subtle dot, outboard side, center left eye.
MAFK. MARK. TFaint dot in the right eye, center,
upper, and the Inboard side is a white dot in the

left eye - and the second one - was in the inboard
sice, center.

MAFK. Dot, right eye, outboard center.
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MARK. OStreak in the lower left of - left eye,
moving from top to bottom.

MARK. Simultaneous white dots, right and left eye.
Left cne was in the upper right, inboard center.
Left - right one was in the inboard bottom, left.
MARK. ©Subtle flash in the right eye, upper inboard.
MARK. Flesh in the right eye, right side.
Houston, 16. How's the time?

16, we figure the time is about up on the ALFMED
experiment. We'd like to know if the motor is
stopped.

No, it's still running.

MARK. A streak in the lower left side of the left
eye, moving down.

Okay, Ken. Keep going until the motor stops.
Okay.

MARK. Thin white dot upper rignt, inboard, left
eye.

MARK. Lightning-flash-type vhenomena, lower right,
inboard, left eye.

MARK. White dot, center, left eye.

MARK. White dot, left eye, outboard, center.
MARK. White dot, left eye, center.

MARK. Right eye, center, inboard, a white dot.
Okay, Ken, we've got all the ALFMED data we need.
We want ycu to give us a mark when you shut the
motor off.

Okay, Pete.

MARK. ALFMED is off.
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Rcger.
1¢, Houston. Whenever you can copy, 1've got some
wcrds on the IMU problem that we had. Also some -

an entry to the G&C Checklist.

Okay, Don. How about standing by, would you?
Stand by until we clean up all the

Roger.

Yocu're cutting out pretty bad, Don.

Okay.

16, the PI advises cn the ALFMED experiment that
we got about 70 counts, and he's very happy with
the results, and he wants you to verify that the
clutch is in the STCW position.

Trat's a verify.

Roger; thank wyou.

Okay, great. Those things — those things are
really something, Don. There were a couple of
the phenomena that I had seen previocusly that I

didn't see today, but there were scme other ones
today that were different too. The phenomena -

the flashes leave no afterglow and they're - they're

just instantaneous. All the colors are white -
were all we saw. We saw no colors at all; neither
John nor I. It was - every one we saw was white.
Roger; copy that.

Okay, Don. I'm ready to copy some things now.
Y \ Py

Say again, Ken.

Before we get into copying stuff, let me confirm what

Chariie said about that clutch. Now I listened to
that thing retract before, and as soon as we went
to the mid-position on the cliuteh - why, you can
hear the plates come down. And we went ahead and
rapped it once, anyhow, just to be sure, but I
didn't hear anything jiggle. And we cycled it <o
OPERATE and then back %o STCW, and 1t all felt
normal and the = the plate travel soundel proper.
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Okay, we copled that, Ken.

Okay, and I guess my only comment on ALFMED Is that
I think those light flashes are made by the same
guy that maxes the emperor's clothes.

That makes what?

I think they're made by the same guy that makes
the emperor's clothes.

Roger; understand.

Hey, Don, I'm standing by to copy the words you got
about P52s5 and G&N and any of those other subjects
pertaining to our operation.

Okay, Ken, I'11 - we'll talk about the platform
problem first, and I'm gonna back up and talk about
the original data that we passed up because there
are some small corrections to that. And then I'11 -
I'11 try toc break it down into ebout four shovelfuls
here for ycu, because it's a fairly big mouthful if
we try to do it all at once.

Okay. You have some stuff that I probably should
copy, huh?

Yes, I will have some items for you to copy.

Hold off a minute, 16. We're coming up on an
ocmni switel..

Roger.
Okay, 16. How do you read now?
Loud and clear.

Okay, we'll start here on this thing. =irst of
all, the - the problem occurs, apparently, in
CSM-117 when the TVC relay changes state, either
going from enable to disable cr fron disable to
enzble. And it causes an electric giitch that
makes the CDUs go to 90 degrees; in particular,
the yaw CDU, and therefore the CMC thinks 1t's in
gimbal lock and goes into a coarse allgn mode.
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The - Some of the cases that could cause this, for
example, are when you go to - when you select MANUAL
OPTICS, you have the TVC relay enabled and then if
you go from MANUAL to AUTO, or if you hit the ZERO
QPTICS switch with MANUAL OPTICS selected, or if
you go from P52 to POO with the MANUAL OFPTICS se-
lected, you will reset the TVC relay, and that can
cause the glitch. This is awpparently what happened
last night.

Okay, is it important for me to copy those things
that cause this, or are vou going to give me 1
way to prevent it?

Negative. You don't have to copy those. That's
Just background. Now we're going to talk about
what you can do here in P523 and maybe subsequently
in - for the LOIs and for PLOs. There are two ways
tc approach the P52. There's a - There's a quick-
and-dirty way which is to simply go to SCS CONTROL,
because with SCS control, the TVC relay is not
enabled. And, by deing that, you don't run the risk
of generating this glitch. That's not the way,
however, that the guys asre recommending, because
they have a procedure that they think will handle
not only the P52, but the burn cases. And they'd
like you to get that procedure, and you're going

to have to copy that cne.

Okay. How about running down that list of things
that causes the TVC =nable tc change state again?
Let me - let me copy those this time.

Okay, will do. And - now - these cases are not all
inclusive. These are Jjust some examples that -
that we can bring up to you. TFirst of all, the
TVC relay is enabled when you select MANUAL OPTICS.
It 1s then subsequently disabled if you go from
MANUAL to AUTO, or if you go to zero the OPTICS
with MANUAL selected, or if you go with MANUAL -
with the MANUAL OPTICS selected, if you go from
P52 to POO. But these are probably not the only
cases; they're probably just some examples that we
know of.

Okey .



Tape 33/8

Page 172

c2 02 Lo 12

o2

02

02

ce

02

02

02

02

02

Q2

02

02

02

c2

02

o2

¢z

02

02

02

Lo
Lo

Lo
4o
Lo
Lo
Lo

Lo

41

22

2L

Ll
b7
L8
kg

51

5T

25

31

e

CMP

cC

CMP

cC

CMP

cC

CMP

cC

CMP

ccC

Another important point, Ken, is that it changes
state durirg the TVC gimbal drive check.

Yes, that's what I was afraid of. Okay.

Okay. We're going to - This next procedure that I
have to reasd up to you is probebly going tc be the
cne that we'll use to try to get arcund that. And
also, we'd like you to use i1t in the P52s because
it allows us to monitor for the glitech, and at the
seme time prevents the glitch from bringing your
pletform dcwn.

Okey.

Okay, if ycua're ready to copy - -

~ ~ I'1l read you up the procedures.

- - ... copy this or - Okay, I'll just copv this on
a scratch pad, and we'll put it in the appropriate
place, if that sounds reasonable.

Roger. Thet sounds resl good. Number 1, we want
vou to key VERB 48 ENTER and lcad NOUN L6,
REGISTER 1. The first digit shculd be loaded as
a 2. The rest of the numbers can be left as they
are.

Okay, why don't you read on at about that pace,
Dor, and I'11 just copy, and then I'11l read it
back to you?

Okay, the second step is key VEEB 25 NOUN OT7 ENTER,
75 ENTER, _ ENTER, 1 ENTER. That =ets the average
g flag, but deces not turn average g on. The com-
bination of those two will prevent the CMC from
going into coarse align. After you've cone that,
you can se_ect P52 and use your normal alignment
procedures. And, when you've ccmpleted the P52 to
terminate this - EMP, we'll have you key VERE 48
ENTER, load NOUN L6 REGTISTER 1 with its original
value, whether that was 2 or 1 in the first digit.
Step 2, we'll have you a key VERB 25 ROUN O7 ENTER,
75 ENTER, v ENTER, ENTEE. That will then return
your - you to the correct DAF and alsc reset the
average g ’lag.
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Okay, that - that was, in VERB 25 NOUN C7, that
was a 15 ENTER, 1 ENTER, and then zero ENTER or &
1 ENTER?

Zero ENTER.
Okay.
OCkay, that's the whole procedure.

Okay, let me lock it over here for a second. At
first glance, the first thing I see here looks
like - do I - should I ...%

16, we're switching omnis; hold off a minute.
Okay, 16, How do you read now?
Loud and clear.

Okay. We lost comm there temporarily. You can
go ahead now with the readback on that any time
you're ready.

Okzy. Did you get my questions about the VERB 467%

Negative, but we have a caution note that says,
"Do not key VERB 46 ENTER while this EMP is in to
pravent Sap - Saturn DAP actually coming on."

Okay, thank you.

Okay, what you would do then is - we're gonna set
Saturn DAP in average g in order to prevent coarse
aligning in the event middle gimbal picks up spurious
signals. And to do this, we set VERB 48 with a
NOUN L6. Digit A is set to a 3, and we set the
average g flag with a VERR 25 NOUN 07, address 75,
bit 1, set it to the 1. Then we should call P52
normally, and if the glitch cccurs, it'll be
iganored. I assume from this if the glitch occurs
some time while we're in the process of taking
marks, that we get some kind of garbage out of P52,
buz it should be cbvious. And from what you gave
me on this list up at the top, it looks like
normally we would not run across TVC ENABLE during
that period. At the completion of a 52, we go back
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into a VERB 48, and now we take NCUN U6 back to its
original values. Then we reset the average g Tlag
by taking channel 75 bit 1 tc a zerc, using VEKE =0
NOUN 0T, and the restrictions orn this EMP is that
we will not use VERB 46 at any -—ime while this is
puriched in.

That's affirmative, Ken.

Okay, do you have some words on how - on how we
handle the PLO?

Okay, Ken, and - in the P40 is what we're thinking
about and we haven't completely decided new is we
probably use this EMP before and after the TVC
gimbal check, and we may move the TVC gimbal check
earlier or before the burn so that we have plenty
of time to get this thing in and cut.

Okay, that sounds like a good plan.

Okay, now _'ve got the last shovelful here if you'r=
ready to copy.

Okay, I've got my bucket out.

Okay, if you should lose the piatform alignment,
we'll do the same thing we tried last night, a
VERB 23 NOUN 20 ENTER, ENTER, VERB 4O ENTER, and
then go to the checklist, G/7-1, and do the rapid
IMU realign.

Okay, Don. If we tumble the thing again, we're
going to r=lease the platform by setting NOUN 