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INTRODUCTION

This document is the transcription of the technical sir-to-ground
(TAG) voice communications of the Apollo 15 mission. The transcript is
divided into three columns — time, spesker, and text. The time column
consists of four two-digit pairs for days, hours, minutes, and seconds
(e.g., O4 22 L5 12), The speaker column indicates the source of a
transmission; the text column 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 performed 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) may not agree with flight-plan and MCC times.
Users of this transcript are cautioned to apply the appropriate time-
update deltas for the updated periocods.

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 required 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 (*¥¥) js used to designate those portions of the text
that could not be transcribed because of clipping caused by the voice-
actuated (VOX) mode. One dash (-) is used to indicate a speaker's pause
or a self-interruption and subsequent completion of a thought. Two
dashes (- =) are used to indicate an interruption by another spesker or
the point at which a recording was abruptly terminated. Words given
unusual emphasis by the spesker are underlined.
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The Apollo 15 mission was flown July 26 to August T, 1971; lift-off
occurred at 13:34:00.79 G.m.t. (9:34:00.79 a.m. e.d.t.) on July 26.

Speskers in the transcript msy be identified-as follows,

Spacecraft:
CDR Commander
CMP Command module pilot
IMP Lunar module pilot
5C Unidentified crewmember
MS Multiple speakers
Mission Control Centers:
cC

Mcc

LcC
F
]
Remote sites:
AB

CT

OKI
P-1, P-2, etc.
S-1, 5-2, etec.

R-1, R-2, etc.

David (Dave) R. Scott
Alfred (A1) M. Worden

James (Jim) R. Irwin

Capsule communicator (CAP COMM)
Unidentified speaker, other than
CC, in the Mission Operations
Control Room or a Staff Support
Room

Launch Control Center

Flight director

Surgeon

Airboss (Recovery aircraft)

Communications technician
(COMM TECH)

USS Okinawa
Fhotocgraphic helicopters
Swim teams

Recovery helicopters
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When the CDR and IMP are in the undocked lunar module or on the
lunar surface, their speaker designations will be suffixed by either IM
or EVA to indicate their status (e.g., CDR-EVA or IMP-IM). Voice calls
during this mission were assigned in accordance with the following
station operating procedures: "For all phases when only the CSM is
manned, the AS-510 call sign will be Apollo 15. When both vehicles are
menned, the voice call will be Endeavor for the CSM and Falcon 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 David M. Goldenbsaum,
Test Division, Apollo Spacecraft Program Office, to whom inquiries
regarding this document should be referred.

ACRONYM LIST

Because specialized readers of the Apollo 15 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 acronym that conceivably could be
used; only those acronyms that are considered likely to be used are
included here.

AEA Abort electronics assembly

AGS Abort guidance system

ATHT Apollo lunar hand tﬁol

ALSCC Apollo lunar-surface closeup camera

ALSD Apollo lunar-surface drill

AISEP Apollo lunar-surface experiments package

ACS Acquisition of signal (or of site)

AOT Alinement optical telescope

AP Alpha particle (spectrometer)

APS Auxiliary propulsion system (S~IVB) or ascent propulsion
system (IM)

ARTA Apollo range instrumentation aircraft
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ARS Atmosphere revitalization system

ASE Active seismic experiment

ATCA Attitude/translation control assembly
BEF Blunt end forward

BMAG Body-mounted attitude gyro

BSLSS Buddy secondary life-support system

CCGE/CCIG Cold cathode gage experiment/cold cathode ion gage

CM Command module

CMC Command module computer

COAS Crew optical alinement sight

CP Control point

CPLEE Charged particle lunar environment experiment
CscC Close-up sterec camera or contingency sample collection
CSM Command and service module

CWEA Caution and warning electronics assembly

DAC Data acquisition camera

DAP Digital autopilot

DEDA Data entry and display assembly

DET Digital event timer

DoI Descent orbit insertion

DpS - Descent propulsion system

DRT Dome removal tool

DSE Data storage equipment (CM)

DSEA Data storage equipment assembly (IM)



DSKY
DTO
ECS
ET
EMS

EMU
ETB
EVA

EVT

FDAT

G&C

GCTA

GDC

GET

GETI

HGA

HFE

IMU

IFP

IPT

ISA

10

Display and keyboard

Detailed test objective
Environmental control system
Entry interface

Entry monitor system
Extravehicular mobility unit
Electrical power system
Equipment transfer bag
Extravehicular activity
Extravehicular transfer

Flight director attitude indicator
Guidance and control
Ground-commanded television assembly
Gyro display coupler

Grounéd elapsed time

Ground elapsed time of ignition
High-gain antenna

Heat flow experiment

Handtool carrier

Inertial messurement unit
Initial point

Integrated position indicator
Interim stowage assembly

Instrument unit
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IVT

LCG

LCRU

LEB

LOI

IOPC

LOS

LPD

LRV

ISM

LRRR

MC

MCC

MESA

MTVC

OID

OFS

ORDEAL

Intravehicular transfer
Liquid~-cooled garment

Lunar communications relay unit
Lower equipment bay

Lunar equipment conveyor

Lunar extravehicular visor assembly
Lunar module guidance computer
Lunar module

Iunar orbit insertion

Lunar orbit plane change

Loss of signal (or of site)

Landing point designator

Lunar roving vehicle

Lunar surface magnetcmeter

Laser ranging retroreflector (also LR cubed)
Mapping camera

Mission Control Center or midcourse correction
Modular equipment stowage assembly
Mission event timer

Manned Space Flight Network

Manual thrust vector control

Octal identifier

Oxygen purge system

Orbital rate display earth and lunar
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PC Panoramic camera

PDI Powered descent initiation

PGA Pressure garment assembly

PGNCS Primary guidance, navigation, and control system (CM)
PGNS Primary guidance and navigation system (IM)
PI Principal investigator

PIPA Pulsed integrating pendulous accelerometer
PLSS Portable life-support system

PRD Personal radiation dosimeter

PSE Passive seismic experiment

PTC Passive thermal control

RCS Reaction control system

RCU Remote contreol unit

REFSMMAT Reference to stable member matrix

RLS Radius of landing site

RTG Radioisotopic thermoelectric generator
SCE Signal-conditioning equipment

5CS Stabilization control system

SECS Sequential events control system

SEF Sharp end forward

SIDE Suprathermal ion detector experiment
SIM Scientific instrument module

SLA SM/IM adapter

SM Service module
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SPS
SRC
SWC
SWS
TDS
TEC

TEI
Tephem
ig
TLC
TLI
TPI

TSB

TVC

Service propulsion system
Sample return container
Sclar-wind composition
Solar-wind spectrometer
Thermal degradation sample
Transearth coast
Transearth injection

Time of ephemeris

Time of ignition

Translunar coast
Translunar injection
Terminal phase initiation
Temporary stowage bag
Thrust vector control
Ultrahigh frequency
Universal handtool

Very high frequency
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CDR

CcC

CDR

cc

cc

CDR

CC

CDR

ccC

cC

cC

CDR

ccC

CDR

ccC

cc

CDR

cC
CMP

cC

MILA (REV 1)

And the

Roger.

clock is running,.

¢«se Clear the tower,

And we have a roll program.

Thank you.

You have good thrust on all five engines.

Thanks,

Roger.

Gordo. Roll's complete.

And we have a pitch progran.

Roger.

Pitch.

Stand by for Mode I Bravo.

MARK. I Bravo.

Roger.

I Bravo.

15, Houston., Everything locks perfect down here,

Okay. Looks smooth up here, Gordo.

Stand by for Mode I Charlie.

MARK, I Charlie now,.

Roger.

I Charlie,

EDS AUTO to OFF.

Roger.
Inboard.

Reger.

Inboard,
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00 00 02
00 00 02

00 c0 02

00 00 02
00 00 03
00 00 03
00 00 03
00 00 03
00 00 03
00 00 03
00 00 03

00 00 0Ok

00 00 Ok

00 00 Ok
00 00 05

00 00 05

00 00 05

00 00 05
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0C 00 06

46
Ut

55

58
12
1L
17
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21

28

01

06

59

02

09
43

52
o7
59

01

CMP

cC

cC

CDR

CDR

cc

CDR

cC

CDR

CDR

CC

cC

CDR

cec

CDR

CcC

CC

CDR

cc

cC

CDR

Good stage.
Roger,

15, Houston., You have good thrust on the S-II.
All five are good.

Okay.

737,

Roger.

Tower JETT,

Roger. We confirm the skirt SEP. You're Mode II.
Roger., Mode II,

Guidance initiate.

Roger.

15, Houston. At b4, the guidance has converged.
The CMC is GO. Everything loocks good.

Okay, Gordo. Looks good up here.

15, Houston. Five minutes, Everything looks
nominal. You're GOC.

Okey , Gdrdo; thank you. Loocks good up here. Got
a smooth ride so far,

Roger.

15, Houston, Times are nominal. The level sense
arm will be 8 plus 3%, and S-IT cut-off at

9 plus 09. Over,

Roger; 8 plus 34 and 9 plus 09.

And stand by for S~IVB to COI.

MARK. You have S=IVB to COI now.

Roger, S-IVB to COI.
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ho
L6
L8
Lo
L1

12

25
29
32
Lo
b2
11
15
16
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2y

28
L6

Sk
36
39

cC
CC
CDR
CDR

cc

CcC

CDR
cc
CDR
CC‘
CDR
CC
cC
CDR
cc

CcC

CDR

CcC

CDR

CIDR
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Stand by for S5-IVB to orbit capability.
MARK. You have it now.
Roger; 8-IVB to orbit.
Inboard.
Roger. Inboard.
BERMUDA (REV 1)
15, Houston - 15, Houston. Go ahead. Say
again, 157
Houston, 15. We didn't call. You got something?
You've had PU shift, and the thrust looks good.
Okay.
You've had level sense arm now?
Roger.
Stand by for Mode IV capability.
MARK. You have Mode IV now,
Roger. And a good stage.
Roger.

15, Housten. You've had - you have good thrust on
the 5-IVB,

Roger.

15, Houston. Everything's looking perfect.
Predicted cut-off time, 11 plus 37. Over,

Rogery 11 plus 37.
Okay. Cut-off; 11 plus 34.

Roger.
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00 00 13
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00 00 13
00 00 1k
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00 00 15

G0 00 15

00 00 17
00 00 17
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00 00 17

53

59
06

24
L6

55

01

28

35
h6
53
25
02

06

06
10
12

16

CDR

cC

cC

cC

CDR

CcC

cc

CDR

ccC

CMP

cC

CDR

CC

cC

CDR

cc

CDR

Oksy, Houston., GIMBAL MOTORS are OFF, and the
S-IVB oxidizer is 40, and the fuel's about 31.

Roger; 40 and 31.

Okay, Gordo. We got curselves in a 93.7 by 88.9;

shutdown on a VI of plus 25595; H-dot, plus 00008,

altitude, plus 00932,

Roger, Al. Copy.

15, Houston. IU shows you in a 92.5 by 91.5;
radar confirms that. And the booster is safed.

Okay, Gerdo; good Job. That was a very smooth
ride all the way.

Roger.

15, Houston. The booster is configured for orbit.
Over,

Roger,

15, Houston. I have your Z-torquing angle.
Okay; go shead,

Minus .1 degrees. One-tenth of a degree, minus.
Roger. Minus .1,

That's correct.

CANARY (REV 1)

Apollo 15, Houston through Canaries., Over.
Go ahead, Houstcn, 15.
Roger. You're loud and clear.

Okay. The S-IVB tank pressures are — about 41 on
the oxidizer and about 21 on the fuel.
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Roger; 41 and 21.
15, Houston. About 35 seconds to 1OS, and we have
nothing further for you. We'll see you at
Carnarvon, as shown on the checklist, at 52.
Over.

Okay. Carnarvon at 52,
CARNARVON {REV 1)

Apollo 15, Houston through Carnarvon. Over.
Roger, Houston, 15. You're loud and clear.

You're loud and clear also.

Okay; the insertion checks are coming along very
nicely. We're down through - 21 in the checklist,
And the cameras are out, and Al's completed his
alinement.

Roger.

And I only got one comment Jim's got for you.

Go shead.

Houston - Houston, 15. On the H2 purge, fuel

cell 2, I cannot confirm since I had no - no
read-out of a flow indication, or a caution and
warning associated with that flow.

Roger.

And, if you'd 1like, I could do it any time, and
perhaps you could confirm it,

Houston, fif -

This is Houston. We're unable to help you on
confirming that purge down here, Jim.

Okay; understand.

Gordo, this is Al. TI've got some numbers on the
P52 for you.
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00 00 53

00 00 53

00 00 54

00 00 54
00 00 54

00 00 55

00 0C 55

00 o0 5T

00 00 58

39
41

o7

18
20

39

52

55

06

cc

cc

cC

CDR

cC

cC

CDR

Okay. Ready to copy.

Okay. Used stars 33 and 41. NOUN 05 was
plus 000.0l. And the torquing angles were
minus 00,019, plus 00,021, minus 00.061, and
they were torqued out at 50 minutes.

Roger. Copied. And the torquing angles are

minus 00.019, & plus 00,021, and a minus 00.061.
Over,

That's affirm.

Thank you.

And, Houston, one other comment. Apparently some-
time during launch, the RCS B secondary propellant
isolation valve closed, and we recycled it and got
a gray talkback. .

Roger, Dave.

Apollo 15, Houston. About 15 seconds to LOS.
Estimating United States at 1:30 GET,

Roger. 1:30.

END OF TAPE
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cC

CDR

cC

CDR

cC

CDR

CDR

cC

CDR

cC

CDR

cc

CDR

cc

CDR

STATESIDE PASS (REV 1)

Apolio 15, Houston. Over.
Hello, Houston, 15.

Would you put the - You're loud and clear, Dave.
Would you put the IU UP TEL to ACCEPT, please?

IU UP TEL, ACCEPT.

Okay; we're going to update the IU NAV vector based
on tracking at Carnsrvon. We'll have you leave
that in ACCEPT all the way through the States pass.
When we get a better track here across the states,
we'll update it again - before the end. Over.

Okay; will do. And we're down through 27 on the
checklist. The docking probe is out. Looks good.
And standing by for a sequence arm and a logic
check when you're ready.

Roger. We can do that now.

Go ahead.

Okay. LOGIC 1, on, down. LOGIC 2, on, down.
Logics are good. You're GO for pyro arm.

Okay; and we had one other little one. At about an
hour, we noticed that the primary and secondary
propellant isolation valves on QUAD Delta were
barber pole. We cycled the switch, and they are
now gray. And the RCS checks okay.

Roger. T have a TLI plus 90 and lift-off plus 8
abort pads when you're ready.

Can you stend by 1, please, Gordo?
Okay.

Getting a little UV here.
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cC

ccC

cC
cC
cc

CDR

cc

CC

OCkay, Gordo, I'm ready for the TLI pad.
Okay. This is the TLI plus 90 abort pad, Jim.
Okay .

TLI plus 90, SP5/G&N; NOUN 47 is 66938; minus 0.52,
plus 1.90; GET for ignition is 004:19:56.99;
NOUN 81, minus 0425.4, plus four zeroes 1,

plus h921 T; attitude, 180, 166, 002; H, is Na,

Hy, plus 0021.0; 4oko.1, 6:34, 4920.8. Sextant

star is 4O, 079.5, 35.9; boresight star, NA;

NOUN 61, plus 16.04, minus 030.00; 1099.0, ko2,
GET for 05g, 017:43:58; GDC aline stars are Deneb
and Vega; 112, 128, 356; no ullage. Go ahead.

USNS VANGUARD (REV 2)

15, Houston.
Apolle 15, Houston. Over.
Apollo 15, Houston. We're not reading you. Over.

Okay, Houston; there is a breakup - breakup in the
VHF, and Jim lost some of the first part of the
transmission. Could you go through it again?

Okay, Just what do you need?
We have NOUN 47 through roll, pitch, and yaw.

Okay, Jim. NOUN 4T is 66938; minus 0.52, plus 1.90;
NOUN 33, 004:19:56.99; NOUN 81 minus OL25.L4,
plug 0000.1, minus h921 T - Correctlon on DELTA-VZ

is a plus 4921.7; roll, pitch, and yaw are 180, ~
166, 002. Go ahead. h

Okay; readback: TLI plus 90, SPS/G&N; 66938;

minus 0.52, plus 1.90; 004:19:56.99; minus Ob25S.L,

plus 0000.1, plus 4921.7; 180, 166, 002; NA,

plus 0021.0; 4940.1, 6:34, 4920.8; 4o, 079.5,

35.9; NA, plus 16. oh minus 030.00; 1099.0, 34492,
017:43:58, Deneb and Vega; 112, 128 356, and —
no ullage.
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Okay, Jim, your readback's correct. Lift-off
plus 8 pad is 008:00, 6076, minus 175, 027:06.
Go ahead.

Roger. 008:00, 6076, minus 175, and 027:06.

Roger. And I have the TLI pad when you're ready
for that one.

All right. Go ahead. I'm ready for the TLI pad.

Okay. Time base 6 predict 2:40:23; attitude for
TLI, 180, 045, 001; burn time, 5:55; 10401l.1, 35599;
SEP attitude, 359, OTT, 320; extraction attitude,
301, 257, O4LO. R2 aline, 045.0, 038.0; ORDEAL
start, 56:45; YAW, 001; ejection time, 4:16:00.

Go ahead.

Roger. TLI readback: 2:40:23; 180, 045, 001;
5:55; 10401.1, 35599; 359, 077, 320; 301, 257, OLO;
045.0 ... 56:45; 001; and extraction at 4:16:00.

Okay. A little static on two readbacks. Read back
YAW for extraction and RZ2 aline, please.

Roger. 04O and 045.0.
QOkay, readback's correct, Jim.

15, Houston. We have a question regarding the
primary and secondary isolation valve. Over.

Go ahead.

We're wondering if you happened to just notice
them - barber pole at 1 hour, or did you notice
them close &t 1 hour? Over.

No, no. We just noticed that they were closed at
an hour. Apparently in the shuffle here, somebody
probably bumped the one switch, which would do it.

Roger. You don't - you can't tie them to any
other action or event there then? Is that right?

Negative.

Okay; thank you.
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CDR
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CDR

cc

CDR

CccC

CDR

ccC

CDR

cC

CDR

CcC

CDR

cC

Okay .

15, Houston. IU UP TEL to BLOCK. We have put in
a second IU NAV vector based on stateside data.

UP TEL to BLOCK.
15, Houston. We'd like POO and ACCEPT.
POO and ACCEPT. You've got it.

15, Houston. Are you UP TEL to BLOCK? You have
a new state vector now.

Roger. CCM [sic] going to BLOCK.

Roger; my mistake. Also have s short update for
your TLI checklist ORDEAL angles because of the
slight performance difference in the S-IVB., Over.

Oksy; go ahead, Gordo.

Ckay. On the Launch Checklist, page L/2-30 -
bottom of the page. Tell me when you have it.

Go ahead, Gordo.

At 56 minutes, slew FDAT number 1 to piteh equals
17 degrees rather than 16; and, at the top of the
next page, ensure FDAI number 1 pitch equal

1k degrees rather than 13. Over.

Roger. Copied; 17 degrees instead of 16, and
1k instead of the 13.

Okay; then on the next page 2-32 at 59:55, change
7 degrees to 8 degrees, ensure FDAT number 1 pitch
equal 8 degrees.

Copy 8 degrees.

One more on the cue card for TLI down slightly
below the middle, the long cue card that the CDR
uses at 5L minutes. The 24 degrees should be
changed to 25 degrees. ORDEAL 300/LUNAR,

25 degrees.
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Okay, we've got that; 25 degrees.

And then there will be a l-degree difference on
the rest of the ORDEAL numbers,

Okay; looks like they all fit.
That's it.

Apolle 15, Houston. We're about to LOS. Nothing
further. We'll see you at Carnarvon at 2:25 GET.

All right; Roger. 2:25 ...

CARNARVON (REV 2)

Apollo 15, Houston through Carnarvon. Over.
All right, Houston; 15 here 5 by.

You're 5 by also.

Okay.

Houston, 15. We're down to the middle of the TLI
PREP, and everything's in order.

Roger.

15, Houston.

Houston, 15.

We're showing the MANUAL ATTITUDE switches in
RATE - in MIN IMPULSE, and we recommend RATE
COMMAND.

Roger. RATE COMMAND. And the pyros are armed.
Roger.

Apollo 15, Houston.

Houston, 15.

You are GO for TLI.
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Roger. GO for TLI.

And the S-IVB oxidizer looks like sbout 36. The
fuel looks like about nine ~ nine - 19.

Roger.

ARIA 1 (REV 2)

Apollo 15, this is Houston through ARIA. Over.
Apollo 15, this is Houston through ARIA. Over.

Roger, Houston, 15. You're about 1 by 1 through
ARTA.

Roger. You're about 3 by; clear enough to
understand,

Roger. We have somebody else on the loop with
us, too.

«+» the S-II SEP light?
Roger. SEP light.

Hey, Houston. It looks like we have slow REPRESS
... to about 22 to 23 on the fuel pressure here,

Roger, Dave. You're just barely readable.
Understand you're getting a normal REPRESS.
We're - It looks good down here.

Ckay. Normal REPRESS.

ARIA 2 (REV 2)

Apollo 15, Houston through ARIA number 2. Over.
This is 15. BSay again.

15, Houston. You're way down in the static, but
I can hear you transmit. Over.
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Okay. ...

Average g is on.
Roger. Average g.
SEP light,

Roger. SEP light.

HAWATT (REV 2)

We have IGNITION,
Roger; ignition.
15, Houston; we're showing good thrust.

Okay. S-~IVB pressure is 40 and 30, and we had a
little surge at about 1 minute.

Roger. That was PU shift and that looks = the
thrust looks good.

Okay.
Okay, Houston, 15. And we're about halfway
through. Pressures are steady at 40 and 30, and

ORDEAL is tracking right on through.

Roger, 15. At 3 minutes, it looks completely
nominal to us.

Roger.

Okay, Houston. We have about a minute to go.
We're tracking 39 and 30 on the pressures and
ORDEAL is about O.

15, Houston; Roger. Looks gocd here.

15, Houston. We're estimating cut-off about
4 seconds earlier than the pad time.
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Roger. Understand; 5 plus 51.
That's affirmative,

Okay.

SHUTDOWN, 5 plus 51.

Roger.

S5-IVB tank pressure is about 32, coming down.
The oxidizer at about 28, coming down on the fuel.

Roger.

NOTE

After the Hawaii pass following TLI, there is
continuous acquisition among Goldstone, Madrid,
and Honeysuckle.

Okay, Gordo. Got the ... for you ...

15, Houston. We're getting a lot of static for
some reason. Say again, please.

Roger, Gordo. 1I've got to cut off residuals when
you're ready to copy.

Go ahead,

Okay. We cut off on a V. of 35614k. TFC was plus 02;

I
VG was ... 05; DELTA--VC .

H-dot ... and altitude is 167.h.

.. minus ... 4.5 ,.,

15, Houston. Most of your readback is blocked by
static. Let's wait a little while and try it again.

Okay, Gordo.
And, Houston, we have the S-IVB in ORB RATE.
Roger. You're loud and clear now.

Okay.



00

00

00

00

00

00

00

02

02

02

03
03

03

03

29

29

00
00

00

00

20

24

01
ot

12

26

CDR

cc

CDR

cC

CDR

cC

CDR

Tape 2/9
Page 15

Okay, Houston. I've got the data if you want
to copy.

Okay. BSounds good now. Go ahead again.

Okay. DSKY was 35599 V. plus 145; and a DELTA-V,

minus 1L.9; TFC, plus .02. And, for your informa-
tion, the H-dot was 4353 and the H was 167.4 at
cut—off.

Roger. Say again what that figure plus 02 was?
Yes. TFC.

Roger. Okay. Copied all that. And, for your
information, the maneuver to the TD&E attitude
should start about 1 second earlier than the
flight plan; 3:10:53.

Roger. 3:10:53.

END OF TAPE
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APOLLO 15 AIR-TO~GROUND VOICE TRANSCRIPTIGON
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CMP

Apollo 15, Houston,
Houston, 15.

Everything looks good here. You're GO for trans-
position and docking.

Roger. GO for a transposition and docking.
Okay, Houston, 15; 30 seconds.

Roger.

Okay, Houston; we got a good SEP.

Roger.

And PRIME PROPELLANT B SECONDARY and Delta PRIME
and SECONDARY with barber pole, and they're both
in gray, now - resget,

Roger.

15, Houston; Would you give us OMNI Bravo?

OMNI Bravo.

Okay, Houston. Looks like you've got a good LM
in there, and we're rolling now, and the opening

rates are stopped, and you should have a TV.

Roger. We haven't got the picture up here yet.
Stand by, and I'1ll give you a check on that.

Okay.

15, Houston.

Go, Houston.

Goldstone is receiving the carrier, but we're not

getting any signal on the carrier for the TV.
Over.
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Okay; we've got a good picture on the monitor up
here.

15, Houston; we're getting a picture now, and the
IM is coming in the lower right-hand corner of

our field of view.

Ckay .

Okay, Hcouston. It looks like we have a good
high-gain antenna. Do you want us to give you the
high gain or stay on the OMNI?

Stand by.

We'll take the high gain, Dave.

Roger. Going HIGH GAIN.

Okay, Houston. We're in AUTO and MEDIUM. Looks
like we got a good lock.

Roger; and we're getting a very good picture here.
It's - it's over on the right-hand side of the
field of view.

15, Houston. Request WIDE BEAM width, please.
WIDE BEAM.

15, Houston. The centering on the picture is good
now, and we're getting an excellent quality picture.

Very good. We're almost there.
Capture.

Roger.

We're retracting.

Roger.

Hard dock, Houston.

Roger.
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Okay, Houston, 15.

Go ahead.

Okay; that all went fairly nominally, and the only
different thing we've noticed is the SPS THRUST
light on the EMS is now on. And we don't know
when it came on; somewhere in the process here.
Roger. Understand the SPS THRUST light is on.

And all the switches are off.

Apecllo 15, Houston.

Go ahead.

Stend by 1.

Houston, 15.

15, Houston. We'd like you to pull both SPS PILOT
VALVE circuit breakers on panel 8,

Okay; that's being done. They're both open.
Roger.

Apollo 15, Houston.

Houston, 15. Go ahead.

At 3:55:54 - about 40 seconds - nonpropulsive vent
will be opened on the booster.

Roger, Gordo. Understand.

Apollo 15, Houston. The vent should be complete
now.,

Okay; understand.
Housteon, 15.
Go ahesad.

Roger, Gorde. We're ready to get the pyro arm
and logics on now.
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Stand by.

Okay, logics coming on; LOGIC 1; LOGIC 2.
You're GO for pyro arm,

Roger.

Okay, Houston; we'll SEP at L:18.

Roger; stand by.

Okay, Houston; we got a good SEP.

Roger.

Okay, Houston; 15. We have the S-IVB in sight,
and it looks like it's probably about - oh
T or 800 feet away.

Roger.

Houston, 15.

Go sghead, 15.

Roger. We have the S-IVB in sight, and it loocks
like it's 500 feet or sc awvay.

Roger. We copied the first time. If it's okay
with you and looks clear, we'll command the yaw
maneuver,

Roger. It - it looks like a clean bird out there.
Roger. We'll be sending the yaw command at L4:31.

Roger.

Okay. We can see the thruster activity on the
5-IVB.

Roger.

It looks like a light mist and a sort of conical
shape, maybe - ch, 100 feet long or so.

Roger.
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And, Houston, as a sidelight, we can verify that
the Falcon has his Rover aboard.

Very good.

Houston, 15.

Go ahead.

Go ahead, 165.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION
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As we watch the S-IVB drift away here, how about
passing along to Jim Harrington at the Cape con-
gratulations from the crew to the launch team for
& superior Jjob.

Okay. We sure will.

Smeooth all the way, and right on time.

Gerry Griffin reports that he's already done that.
Good.

But we'll second it from the crew.

Apollo 15, Houston. Over.

Houston, 15.

I was thinking about your SPS-THRUST-ON-light prob-
lem, and we'd like you to verify the positions of
the EMS FUNCTION and MODE switches.

Roger. OFF and STANDBY.

Roger.

Houston, this is 15. We're starting to configure
for charging battery B.

Roger.
Apollo 15, Houston.
Houston, 15.

I think you may have missed a VERB 66 — right there
Just after IM ejection. We need cne now.

Roger. In works.

And, Houston, 15. The 5-IVB looks nice and stable
out there. You're GO for your basic maneuver as
far as we're concerned.
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Okay; fine. We - were Just about to ask you on
that.

Ckay.
It'1]1 be started at 4:40.

Roger; L:40, And we're Just about 90 degrees
abeam.

Roger.

Okay, Houston. We see the S-IVB moving very slowly.
Roger.

Houston, this is 15,

Go shead, 15.

Do you want us to terminate the charge when - when
I'm reading 39.57

Stand by. Jim, we'll call you, based on inte-
grated amp-hours that we figure ocut down here.

Oksy; fine.
Houston, 15.
Go ahesad.

Okey; we have a IM/CM DELTA-P of plus .2 at the
present time.

Roger, Dave. Plus .2.

15, Houston.

Houston, 15. Go ahesd.

We need to have you re - reinitialize the HIGH GAIN.
We'd like you to set PITCH, minus 30; YAW, plus 98;
and go to REACQ. Over.

Roger. We copied minus 30 and plus 98.
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Roger.

Houston, 15. How do you read?

Loud and clear.

15, Houston. Watch your middle gimbal.

Roger.

15, Houston.

Houston, 15. Go ahesad.

At 5:01:20, we'll be starting a LOX dump through
the S-IVB engine. And we have the REFSMMAT when
you're ready for it - for the P52,

Okay. You want PCO and ACCEPT?

Affirm.

15, Houston. The computer's yours. You have a new
REFSMMAT, and the trunnion bies has been zeroed.

Roger, Gordo. Thank you.

Apello 15, Houston. Over.

Go ahead, Houston.

When you get a free moment, we have a reasonably
short procedure in aline with checking out the SPS
THRUST light. Over.

Ckay. Stand by.

Go ahead, Gordo. We're ready to copy.

Okay. We see you're starting the P52. This
shouldn't interfere, but it - We can wait if you

wish.

I'm just going to copy the procedure, and we'll do
it later.
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Okay. It's - it's the kind of thing we have to
watch on the ground as you do it, s0 it's probably
not even worth writing down.

Ckay. Let's wait then until after P52.

All right.

Houston, 15.

Go ahead.

OCkay, Gordo. If you're reading, I've got the gyro
torquing angles up, and I'11 torque them out at
5:30,

Okay; we're reading the DSKY. Understand 5:30.

Apollo 15, Houston. Standing by with & lift-off
plus 15 abort pad.

Stand by,
Ckay, Gordo. I'm standing by for the pad.

Ckay. It's GET of ignition of 015:00; DELTA—VT,
4926; minus 175; 051:20. - Go ahead.

Stand by.

All right, Gordo, give me that - It's a P37 pad
that you have there?

That's right, Jim. Sorry, I should have used that
terminology.

Go ahead.

Ckay; 015:00, time of ignition; 4926; longitude is
minus 175, and GET for LOOCK is 051:20. Over.

I copied 015:00, 4926, minus 175, 051:20.
That's correct, Jim,

Go ahesad.
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15, Houston. When you - when y'all get a chance,
we'd like to go with this SPS-THRUST-light check.

Okay, Gordo. I'm over in the left couch now;
let's go shead and try it.

Okey. Stand by; I'll get everybody watching. Okay.
First of all, I'd like to be sure that both the
PILOT VALVE circuit breakers on panel 8 and both
DELTA-V THRUST switches are OFF - both circuit
breskers.

Okay, Houston. Both PILOT VALVES are open, and
the DELTA-V thrust switches are OFF.

Okay. Now when we do the following steps, we'd
like you to watch the SPS THRUST light, and watch
it for changes either going out or changes in in-
tensity. We're trying to determine if it's a high-
resistance or a low-resistance short, and if it
gets brighter, that'll tell us something about this
short with any one of these actions.

Ckay.

Ckay. First item is put the thrust hand controller
clockwise, and watch for light.

Gordo, do you mean the THC, the translation hand
controller?

Roger. That's what I meant. THC, clockwise.

Okay. We'll go clockwise with it. We're clock-
wise, and no change.

Okey. Put the THC back to neutral.
Roger.

Okay. ©SPS THRUST switch, DIRECT ON.
Okay. SPS THRUST, DIRECT ON.

And any change in the light?

I didn't see any change. And it's CFF.
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Oksy. Back to NORMAL,
Roger. Back to NORMAL.

Okay. We'd like you to do the first part of an
EMS DELTA-V check - from page G/2-5 and just the
first steps - down to the - don't have to do the
bias check, but the first six steps there,

Right.

Idea here is to check for a possible short in the
DELTA~-V test circuits. It might be causing the
light on.

Okay, Gorde. That part of the check's been run
and shut off at a minus 21.4 in 10 seconds, and
the SPS light - the SPS THRUST light got distinctly
brighter during the decelerat - or during the ac-
celeration period.

Roger, Al. Copy. And I'll see if there's any-
thing else they want to do here.

Roger.

Oksy, Al. T guess no more questions right now.
We'll mull that over a little bit.

Okay, Gordo.

END OF TAPE
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Apocllo 15, Houston.
Houston, 15.

I've got a short update for your erasable load
update as contained in the back of the G&C
Checklist. Three nur - three addresses to update.
Over.

Okay; go ahead.
Turn to page G/9-L.
Stand by.

Ckay, Gordo; go ahead. I got the G&C Checklist
out now.

Okay; on that 9-4, the first one is changing

NBD-X, the static drift compensation for the X-gyro.
Under load Alfa, the octal ID number 11, which now
reads TT7332, change that to 00377. Over.

Understand. That's Alfas octal ID 11, where it
now says 77332, change that to read 0037T.

That's affirmative. And load Bravo, IDs 4 and S

are changed. This changes Tephem to correspond

with actual lift-off. And load k4, which is now
30560, change that to 32251. And while you're
still writing, change the next one, load - or
ID number 5, from 10000 to 26157.

Roger; understand. That's column Bravo, IDs 4
and 5, change U4 to 32251, and 5 to 26157.

That's correct. That's - that takes care cof it,
Al.

Okay .
15, Houston. Over.

Houston, 15. Go.
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If you're not using the optics, we suggest you
zero them; they're - we notice them drifting.

Okay; thank you. -

We've been taking turns looking at the Earth through
the telescope. It's a fantastic sight.

Roger, Dave.

As a matter of fact, this sure would be a neat
place for a space staticn out here.

Roger.
Apollo 15, this is Houston.
Hello, Houston, Apollo 15. Go.

Hey, the results that we got out of that last test
procedure - didn't solve many problems for us. I
guess the best we found out was that we don't have -
& simple problem like a stuck EMS relay. And
there's a lot of thinking going on down here, and

at the present time, we line up three - three
possibilities, depending on where the ground is in
the system. And the first one is that it's still

a ground that simply turns on the light and affects
nothing else. BSecond possibility, that it's a
ground that's going to light the engine early when
you put on the DELTA-V THRUST switches. And there's
a third possibility, that the - the ground is
upstream of the pilot valves, and that we'll bro -
we'll blow the PILOT VALVE circuit breakers and

lose that bank, if - if we're unlucky. We're

busy down here working on a procedure that we could
use at midcourse correction 1 to decide which -
which of these three possibilities is the right

one. And we're talking about getting this all
worked out and sent up to you in about 2 hours. -~

Okay; understand. Good luck.
Righto.

END OF TAPE
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Houston, this is 15.
15, this is Houston.

You have down a null bias check. DELTA-V with .9.
Over.

Roger. We read DELTA-V, .9.
15, this is Houston.
Houston, 15.

We're seeing a low O, repress package pressure down

2
here. Okay; we'll take that back. We have g
suspicion that we have a low O2 repress package,

and I would like to have an onboard read-out of
your pressure there.

Okay.

Houston, it is a little low. We just never finished
filling it after we pressurized the tunnel.

Roger.

They say they'd like to go to fill now and get
it filled up.

Roger. We'll do that.

END OF TAPE
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Apollo 15, this is Houston.
Houston, 15. Go.

Hey, would you ask Al to give us about 3 seconds
on the NOUN 49, so we can read them out down here?

Oh, very well,

15, this is Houston with an update for your
procedures for UV photos,

Stand by 2.

And, Houston, that last NOUN 49 looked like 60
and 16.

Houston, we have - -
We copy.
... NOUN L9 locked like ...

Houston, this is 15, Ready on that update con-
cerning the UV photos.

Roger. On page 3-15 in the Flight Plan, in the
left column, about the 17th line down, we have two
frames with filter number 2.

I found that line,

Roger. And instead of two frames at 20 seconds,
we would like one frame at 20 seconds; and we would
like a second frame at 2 seconds.

Roger., 1 copy one at 20 seconds and one at
2 seconds.

Roger. The reason for that is that they have recently -
measured a secondary light leak in that filter, and they
need s - two different exposures like this to really
separate the two peaks in the filter transmissivity.
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Incidentally, this is going to pertain to all the UV
photography of the Earth on down the line, but we'll -

we'll update it as we come to them.

And, 15, We have a - perm - a preliminary
procedure about to come up to you to see if we can
isolate whether this ground and the SPS system is
in bank A or bank B. And that'll be coming up in
Just a few minutes., We - -

Okay. I understand.

And we would like to do that before we start the
UV photography.

Very well,

15, this is Houston. I have the preliminary
procedure I spoke about, and we're hoping you
might be able to do it while Al works with the P23.

Okay; go ahead.

You might refer, if you want to see what's going
on, to drawing 8.9 down in area E-3. We're
playing with the -~ DELTA-V THRUST switeh, and the
idea is this. First of all, let's open the - the
GROUP 5 circuit breakers on panel 229, both MAIN A
and MATIN B. That's a backup to the SPS PIIOT
VALVES on PANEL 8, which we alsoc want open.

Verify that,

Okay. GROUP 5, MATN A and MAIN B on 229. Stand
by.

Both are open.

Roger. We've verified GROUP 5, both open; and the
SPS PILOT VALVES, both open. Then, we'd like to
take the DELTA-V THRUST A switch and try to balance
it right in a center position. Tease it back and
forth a little bit - to see if you can get any
flickering in the SPS THRUST - THRUST-ON light.

Okay. Stand by.

Jim - Let's - let's hold up a little bit before
we do that., We don't - We're not all set up down

—_—
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here to wateh that also. So let's - let's read on
through the procedure.

Okeydoke.

If the light does flicker, of course, that's going
to isolate, in this case, if we were playing with -
with the DELTA-V THRUST A switch. That'll isolate
the problem into the - to the A bank of valves.

IT we don't see any flicker, then we'll go ahead

and try it with the - with the B bank, Actualliy, we
would like to go ahead and do it with the B bank
also., So, stand by.

Ckay. I understand. Standing by.
We'd like to have a HIGH GAIN, MEDIUM.
HIGH GAIN, MEDIUM,

15, this is Houston. We're ready to go shead.
Verify again the GROUP 5 breskers and the SPS
PILOT VALVE breakers, and then let's tease that
DELTA-V THRUST A switch. Try to balance it in
the central position.

Okay. Will do. We - we note that trying 8.9 Echo 3
doesn't seem to ,.. what you're doing.

Actually, it's area Echo 3 and 4, and it simply
shows you the DELTA-V THRUST switches there.

Oh, ckay. COCkay.

The light has a contact, whether that switch is
on or OFF, and we would like to balance it halfway
between, so that we don't have a contact.

Okay. Here goes DELTA-V A now, Okay A is up and
on, and the SPS THRUST light is off.

Would you confirm that the DELTA-V THRUST A switch
is up and the light went out. Is that correct?

That's correct. It's still in the up and on
position, and when I went to the on position, the
light went out.
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Thank you.

I'11 just leave it there while you think about it.
Thenk you, Read. Stand by.

15, this is Houston. We'd like to feel our way
ahead here, and we'd like to have you put DELTA-V
THRUST - A back to OFF.

A is OFF, and the light remains off.

We copy.

15, this is Houston. Our telemetry confirms both
of your cobservations, and we would now like to have

you cycle Bravo,

Roger. Bravo is up and onj; the light is off. Now
Bravo is OFF, and the light remains off.

We copy.

15, we'll sit tight and think about that for a
while. Thank you.

Roger.

15, this is Houston. As a final check as to what's
happening in that switch, we'd like to have you
tap around the DELTA-V THRUST switches a bit. See
if any light flickering comes on.

Roger. 1In work. Would you believe, it came on!

We copy, and we saw it down here. Okay. With the
light on now. Let's cycle Brave on and try to
tease it in the middle if it stays on.

Okay. Cycling Bravo.

Okay. No change at all with the Bravo on, cycling
several times through the middle,

We copy. Okay. Leave Bravo OFF, and let's cycle
A agein.

Roger.
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Okay. Right in the center of - the contacts with
A, right between the two, I can get the lipght to
go out. But now, when I go on up - up and on, the
light comes on again. And now, I've come back to
the OFF position, and the light's off. So, I think
you've isolated your problem.

Roger.

15, this is Houston. We're willing to stop
playing with the - with the light problem at the
present time, We'd like to verify that both
DELTA-V THRUST switches are OFF, And we'd like
to have the GROUP 5 circuit breskers both closed,
but please keep the PILOT VALVE circuit breakers
open.

Okay., DELTA-V THRUST verified OFF., PILOT VALVES
verified open, and we'll close the GROUP 5.

Thank you.

OMNI Delta, please,

Roger. OMNI Delta.

15, this is Houston.
eeey 15,

Let's - summarize our situation with that - with
that THRUST ON light, The telemetry we got down
here - we actually have two lights which show up in
in that area, E-l4 and 5 on diagram 8.9 - gave us
some rather confusing data that we don't understand
yet, but we'll be working on it. But we - we do
feel confident enough that there's no need to fire
the engine at the present time, and since the
midcourse 1 is a correction of 2.8 feet per second,
we don't think that we'll be having a midcourse 1,
For your information, at the present time, mid-
course 2 looks about like 5,0 feet per second.

Okay; understand, We'll just hold tight; skip
midcourse 1; stand by for 2,

Roger. And, 15, be advised we'll have a Flight
Plan update in the near future,
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Roger. That was a pretty good S-IVB, wasn't it!
Roger.

Hey, and you can tell Al up there that those look
like real good P23 markings.

Okay. He's glad to hear that.
Very good, Karl.

15, if you'll give us ACCEPT, we'll send up a new
state vector,

Say again, 15.

Ckay. You have POQ and ACCEPT.

15, you can have your computer back.

Roger.

We'd like to have OMNI Bravo, please.

Houston, 15.

15, this is Houston.

Roger, Karl. Would you go back and recheck the
attitude - the attitude for the - UV - pictures -

pictures of the Moon?

Stand by. We'll check that. The numbers you have
in the DSKY are what we have in the Fiight Plan,

Houston, 15. As you were on that. Looks like we're
all set up.

Roger.

15, this is Houston, Could we bring up the HIGH
GAIN with the angles in the Flight Plan?

Roger, Houston. Stand by,
15, this is Houston, I have a Flight Plan update

whenever you can copy it - to be followed by a
P2T update and P37 block data.
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Stand by.
Okay, Karl. I'm ... you a Flight Plan.

Okay. As is obvious, you can delete all of the
midecourse activities, beginning there at 11:21,
running through the burn status report, And the
other activities this evening can be moved up so
that you can go to bed as early as 12 hours GET,
1f you wish. A couple of notes here that we do
want you to stay up until 12 hours in order that
we can finish a battery charge that's in progress,
And, also, that waste water dump; be sure to -

to do the water dump before you start PTC.

Okay. We understand that.

And, I'm - I've got a P37 for you - plus 25 hours,
if you're ready.

Stand by 1.

«es I'm ready for the P37 ...hours.

Roger. 025:00, 4621, minus 175, 075:21; 035:00,
6821, minus 17L, O7L:51; 0L45:00, 5605, minus 175,
099:06; 060:00, 5448, minus 175, 123:06. And
that's the end.

END OF TAPE
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Readback. 025:00, L4621, minus 175, 075.21; 035:00,
6821, minus 174, OThL:51; OL5:00, 56:05, minus 175,
099:06; 060:00, 5448, minus 175, 123:06.

That's all correct, The next one I have is a P27
update.

Stand Dby.
Okay; I'm ready on the P2T.

Roger. It's - the purpose, VTl; GET 11:45:00;
INDEX 21, 01501, 00001, 71465, L1437, 76654, 4shzas,
77003, 52553, 72602, 54007, 75455, 55217, 76267,
55324, Q0L02, 05560, and that's all.

Okay. On the P27s; T1, 11:45:00; 21, 01501, 00001,
71465, 41437, 76654, L5425, TT003, 52553, 72602,
54007, 75455, 55217, 76267, 55324, 00402, and
05560.

That's all correct. Thank you, Jim.

Houston -~ Houston, 15.

15, this is Houston.

Roger, Karl. We've got the gyro torquing angles
for the P52, and we'll torque them out on the
minute.

Roger. We've copied them.

And, Houston, this is 15 now. Looking at the
OXIDIZER PRESSURE on the SPS, looks like it's a
little low; I just wondered what you all are
reading down there.

15, this is Houston. We're reading a pressure of
168 down here on the SPS OXIDIZER and that's normal
at this time. We expect it to be a bit low because

of absorption in the helium.

Okay; thank you.
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And, 15, this is Houston. When you doff your
biomed harnesses, we'd very much like to have you
double check those sensors. We've been getting poor
readings in respiration from all three of you, and
we'd like to have you report any anomalies in - in
how they're rigged on you.

Roger. We'll do that.
You could send that down with the evening report.
Okay.

15, this is Houston. Anytime you have the time to
copy down six lines of information, I could give
you a general update on the UV filter photography.

Okay; stand by 1, Karl.

And, 15, we'd like to have you verify that the
waste-water dump has been terminated.

That's a verify.

Okay, Karl; I'm ready to copy Flight Plan change
relative to the UV.

Roger. The change is the same as I gave you be-
fore. When you're shooting the Earth, two frames
with filter 2, at - what was formerly two frames
with filter 2, exposure time 20 seconds, in the
future, it will be one frame, filter 2 with an
exposure time of 20 seconds. And one frame,
filter 2, exposure time 2 seconds. And the
following is a - places that this occurs in the
Flight Plan in the future. First is page 3-38,
line 17. I believe we've probably passed that one
already. The next one is - Negative, we haven't
passed that one yet. The next one is page 3-57,
line 16. The third is page 3-167 - both at

123 hours 49 minutes and 123 hours 56 minutes.
The next is page 3-352, line 16. The next is
page 3-378, line 16, and the final one is

page 3-L02 parenthesis, it says here, Earth UV,
line 16.

Roger. I copied all that, Karl.
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00 11 ko k6 ccC Roger.
00 11 44 o4 cMP Houston, 15.
00 11 Lk o7 cCC 15, this is Houston. Go ahead.
00 11 44 10 cMP Okay, Karl. Would you check the page for PTC, and

let me know what that VERB 49 attitude is? It
says, VERB 49 maneuver to PTC, NOUN 20, 090 and
000. :

00 11 4k ks cCC 15, this is Houston. I understand that you useid
the present roll. The one you have now, I bheli=sve,
is 169.6 and, then, the other twoc numbers give
you pitch and yaw.

00 11 4% 58 cMp Affirm. Roger, Karl; thank you.

00 11 b5 49 CMP And, Houston, 15; we're maneuvering to PTC atti-
tude now.

00 11 45 sh  Cc Roger, 15. We copy.

00 11 Lkt 16 CC 15, this is Houston. We'd like to have a LM/CM
DELTA-P whenever you can check that number for us?

00 11 L7 24 cMmp Okay, Karl. Stand by 1.

00 11 49 17 LMP Okay, Houston; the DELTA-P is point - plus .k and
we're going to secure the high gain 2nd give you
OMNI Bravo.

00 11 49 30 CC Roger, 15; we copy.

00 11 49 36 IMP And, Houston, we're doing an 0, purge on the fuel

cell, presently purging fuel cell 3, and I'm
getting a FUEL CELL 3 caution light.

00 11 49 48 ccC Roger. We copy.

00 11 50 58 cCC 15, this is Houston; we'd like to have OMNI Charlie.
00 11 51 43 CMP Houston, 15. Say again your last.

00 11 51 47 <CC Roger. That last comment was to give us OMNI

Charlie.
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Roger. Charlie.

15, this is Houston.

Houston, 15; go ahead.

Your spacecraft rates are low enough now to spin
up for PTC, but we'd like for you to verify first
that all of your dumping has been finished.

Karl, we'll hold off for a little bit here and
finish up the dumping before we go intoc PTC.

Roger.

END OF TAPE
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15, this is Houston. In connection with the res-
piration sensor problem, we'd like for you to -
g0 through a special procedure for us before

you - you - you doff your biomed harnesses.

Okay. Stand by 1, Karl.
Okay, Houston; ready to copy special procedure.

I'm sorry. I didn't - I don't think it needs
copying, but we'd like all three of you - when you
go into the doffing phase here, we'd like all three
of you to pull off the impedance pneumograms.

Those are the two respiration sensors back on your
kidneys there. Pull them off, and let any - let
any trapped air get out, and then reseal them and
give us a couple of minutes of read-out down here
to see if that improves the situation.

Roger. We'll do that.

15, this is Houston. We can terminste the battery
Bravo charging.

Roger.

Houston, this is 15. We've terminated the charge
on battery B.

Roger, 15. We copy.

Houston, 15.

15, this is Houston.

Okay, Karlos. Looks like we're getting organized,
and we'll go ahead with the PTC now. Do you have
any preference on which jets to use?

Roger. We'd like to have you use the B/D jets.

Understand; B/Ds. I guess that would be B-2, D2,
huh?

Say again, Al.
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Guess that means you want us to use B-2 and D-2, huh?
That's affirmative. And we'd like you to - to

hold the spinup until we - Okay; we're able to

give you a GO for spinup now.

Okay; understand the rates are favorable for a
spinup DAP.

That's affirmative.

Okay, Karl, this is Apollo 15. If the rates still
loock good down there, we're ready to go to PIC.

That's affirmative, Al. Go shead and spin her up.
Okay.

We'd like to select OMNI Bravo now.

Roger, Houston. OMNI Bravo.

15, this is Houston. How's the view up there?

Houston, 15. It is fantastic, Karl. You ought
to be here, man.

I'm eating my heart out.
Karl, I think you said that just to be mean.
And how does 13 hours of continuous zero g feel?

Well, I think everybody is pretty well adjusted,
Karl; no problems at all, and we've finished din-
ner and we're happy.

Very good.

15, this is Houston. On your PTC, when it

started out, it looked okay; but we find that it's
diverging now, and we're going to have to reini-
tialize it. We suggest that this time around that
we use a - & rate of .375 in NOUN 79. That might
help.

Okay; -375 in NOUN T9.

END OF TAPE
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Houston, 15.
15, this is Houston,

Roger, Karl. When the rates look like they're
down again, we'll try PTC again.

Roger. We'd like to have you verify that all the
vents are secured before we spin it up again.

In work.

And, 15, in this damping process, we'd like to
make sure that all of the jets on two adjacent
quads are disabled.

And Roger. It's in work.

And, 15, as a part of trying to figure out what
went wrong with that first PTC, we'd like to know
whether or not you went into any exercise period
after - after we spun it up.

That is negative, Karl.

Roger.

And, Houston, the LMP and CDR have recycled their
impedance pneumograms. You can give us a word
if you see - if you see any improvement in data,

Dave, we missed that last transmission. Could you
say again?

Roger. The LMP and CDR have recycled the impedance

pneumogram, and we Just wondered if you'd seen any
improvement in data.

Okay; he's locking at it now, and he says, yes,
it has improved.

15, the Surgeon says it's okay for the CDR and the

CMP to doff their biomed harnesses now. Thank you.

Okay. ...
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Did that - did that recycling do any good?

Roger. The recycling cleared up the respiration
data we have down here very nicely.

Okay, good.

15, this is Houston. Everything down here looks
good for the spinup.

Okay, Karl. We'll spin them up then.

15, this is Houston. I'm sorry to tell you that
that spinup didn't work very well. We're going to
have to reinitialize again.

Okay, Houston. We'll try it again.

And, Al, the - Stand by.

Roger, Karl. Hey, Houston, 15.

Go ahead.

Yes, Karl, I think if there was a problem that
time, it was because I hesitated just momentarily,
thinking T had it FREE, and I ended up in HOLD.
Thanks; thanks for the information.

Okay.

And, 15, we think that your jet configurations were
all okay that time around, but we'd like to confirm
that, during damping, you disable all jets on two
adjacent quads, and then for the spinup, you use
only B-2 and D-2.

That's affirm, Houston; that's affirm.

15, this is Houston. Everything down here looks
GO for the spinup.

Okay, Karl. We'll try it once more.
15, that looked like a very good start.
Okay, Karl.

15, this is Houston.
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15, this is Houston.
Houston, 15. Go.

It locks like we've got it pretty well wrapped up
for your rest period. We've got three or four
small items to remind you here. Crew status re-
port is outstanding; conboard read-outs, we'd like;
and whenever you're ready, we're ready for an
E-memory dump.

Okay. We're about at that point of the checklist,
and we'll give you the whole page at one time,
Stand by 1.

Okay.

Okay, Houston, 15. We're ready for the E-memory
dump for you, if you're ready.

Okay, 15. We're ready to go with it.
Okay, here it comes.

And, Houston, 15, We've got the rest of the pre-
sleep checklist if you're ready to copy.

Roger, 15. We're ready to copy .

Okay. Crew status report: everybody's in good
shape; no medication today. Onboard read-outs:
BAT C, 37.0; PYRO BAT A, 37.2; PYRO BAT B, 37.2;
RCS A, 94; B, 92; C, 94; D, 94. And the water has
been chlorinated; the H2 fans have been cycled;

the valves are all verified; got your E-memory
dump. The cabin is at 5.T7; DIRECT 02 is closed,

and I guess we're ready to go to sleep communica-
tions configuration.

Roger, 15, We copy all of that, and the Surgeon
has a question about - were there - were there any
obvious anomalies in the biomed harness?

No, as a matter of fact, we were Just discussing
that. Al and I both have taken them off, and the
Sponges are all still quite damp and have their
color and they're all sticking very well., I
think the gsystem looks real good.
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00 14 35 47 ccC Very good. Thank you.

00 14 35 51 CDR Roger.

00 14 36 03 cC 15, this is Houston. I guess we're ready to go
to the presleep comm configuration.

00 1k 36 12 CDR Roger.

00 14 36 1L cc Good night.

00 14 36 17 CDR Okay; good night.

00 14 36 21 cc Incidentally, 15, your PTC's looking very good.

00 14 36 26 CDR That's good.

00 14 36 46 CDR By the way, Kerl, it's about time for you to get
some sleep too, isn't it?

00 14 36 50 cCC Roger. It's been & long day for all of us.

00 14 36 53 CDR Yes, I think you're a couple - 3 hours ahead of us.

00 1k 36 57 CC Not that much.

00 14 39 54 CDR Houston, 15. One more thing here. We note on
page 1-24 of the Systems Book in the comm sleep
configuration, you've got the S-BAND NORM VOICE -
NORM MODE VOICE, OFF. Is that correct?

00 14 Lo 14 c¢c 15, this is Houston. The noise was very bad then;
are you reading me?

00 1k 40 21 CDR Okay, I'm reading you 5 by. Just had a question
to verify the sleep configuration of the S-band.
Is MODE VQICE to OFF?

00 1k 40 32 cCC That's affirmative.

00 14 40 33 CDR That gives ... to DOWN VOICE.

00 1k ko 35 c¢CC That's affirmative - —

00 14 Lo 36 CDR Okay.

00 14 Lo 37 cc That gives us a little cleaner TM.

00 14 40 41 CDR Roger.

END OF TAPE
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0l 01 27 56 IMP Houston, Apollo 15,

01 01 28 16 cCC Hello, Endeavou;, tﬁis is Houston.

01 01 28 20 IMP Good morning. Joe.

01 01 28 23 CC Goed morning, Troops. Has the Sun come up up
there?

01 01 28 27 1IMP Oh yes, very bright all the way. Ready to give
you our status here.

01 01 28 35 CC Roger, Dave. We're standing by.

0l 01 28 k2 IMP Okay. We ali figuré we had 8 hours. Dave

figures he got his in about three; Alfred, two;
and ... about five.

01 01 28 56 cCC Endeavour, this is Houston. Stand by on your
report. You're broken up at the moment, please.

01 01 30 26 CC Dave, this is Houston again. Go ahead. Our
comm is not so noisy now.

01 01 30 35 IMR Joe, this is Jim.

01 C¢1 30 37 cCC Roger, Jim. Good morning.

01 01 30 Lo 1MP Good morning. Would it be okay now?

01 01 30 L2 cCC Roger. You're loud and clear now.

01 01 30 46 1IMP Okay. We figure we all got about 8 hours sleep.

The duration of that sleep was different. Dave
figures he got it in about three segments; Al,
about two; and - I had about five different
periods of - of deep sleep. On the consumables
update at 25:20; RCS A, 94; B, 94; C, 94; D, 93.
On the H2 tenk 1, 95; 2, 93: and 3, 81. O2 tank

1, 91; 2, 93; and 3, 96. Standing - -
01 01 31 34 ccC Roger, Jim. Copy.

01 01 31 35 1IMP - — by to charge battery A. And, Joe, I'm standing
by to charge battery A.
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Okay, Jim. Could you stand by on that? We'd just
ag leave you not do it right at the moment.

Okay. We'll stand by.

Roger. And we'll give you the word when we're
ready for that.

I'11l get the radiation report here shortly, and
- could you confirm by position that - H2 FAN
should be in?

Roger, Jim. And, it - the H2 FAN 3 should be
AUTO,

Roger. I copy AUTO.

Roger.

Jim, this is Houston.

Go ahead, Joe.

Go eshead, Joe.

Roger, Jim. Just for your own information here,
let me read up to you the CSM consumables that
we've generated from the ground.

Okay .

Okay. At GET 25:09, we had RCS total, 90; quad A,
89, 91, 89, 91, H, tenk 1, gt percent, 92 percent,

81 percent. O2 tank 1, 91 percent, 92 percent,

97 percent. So it asgrees pretty well with - what
you guys are resading.

Good. Except for the - the RCS gquantity.

Roger.

Okay, Joe. The IM/CM DELTA-P is a plus .T.
Roger. Copy plus .T.

Endeavour, this is Eouston.
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01 01 37 51 1IMP Go shead, Joe.
01 0L 37 53 CC Jim., Are all three people still there?
01 01 38 01 IMP All here are busy doing little things.
0l 01 38 ok ¢ Okay, good. I've got some information for you

when - you reach a minute - you - you want to
listen here, and it concerns our - short -
little short problem in the switch.

01 01 38 26 1IMP Okay, Joe., We're all listening. Go sahead.

01 01 38 29 cCC Roger, guys. We're going to ask you to do a - &
test burn on your SPS & little later, in fact,
around 28 and 1/2 hours. And - depending upon
the results of that, we'll go ahead and do the
midecourse, and it will be & normal midcourse if
the burn test doesn't really come off. And it'i1l
be a trim midcourse of some kind if - the test,
in fact, does give us an SPS burn. And I1'll come
up to you a little later on in the day with a set
of procedures. There - a long list of them, but
you'll be able to use your Launch Checklist for
most of them. However, the test burn will mean
that we're going to change - we're gecing to updsate
your Flight Plan - with a - a large number of
things a little later on. About 10 minutes, I'll
be reading that to you. Is it clear so far?

Over.

01 01 39 31 CLR Yes. That's fine. Joe. Can you give us a little
rundown on what you think the problem is?

01 01 39 3T cCC Dave, when we get the better OMNI in a second, I'll
start talking about that. We're about to lose the
comm.

01 01 39 44 CDR Okay.

01 01 43 41 cCcC Endeavour, this is Houston.

01 01 43 46 1MP Go ahead, Houston.
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Roger, guys. First of all, Dick Gordon is over

in the simulator right now running through this
SPS burn procedure, and as soon as he says that's
okey, we'll read that procedure up to you; I
guess. It's not too complicated. Dave, in regard

to your last question, very briefly — and I'm
sure you guys have been thinking a bit about this
yourselves — we're interested in finding out

exactly where in your DELTA-V THRUST A switch the
short seems to be. And we're - all of us down
here are convinced that it's either in that switch
or physically very near that switch. It's important
that - that we know where it is, because - I guess
the - the worst that it conld be - would be a hard
short — so-called hard short — upstream of the
control PILOT VALVE solenoid on bank A. And

that would mean that we would lose the ability

to turn bank A on and off as we wanted to.

There are many other things it could be; namely,

a 50ft short either upstream or downstream from
thet PILOT VALVE solencid. Or I guess it could
be s hard short downstream from the solenoid,
which - all of these would be annoying to us,

but no major problem, really. It - -

Okay. We get the general - -

Go ahead, Dave,

We get the general - yes, we get the general gist
of that, Joe. Go ahead.

Okay, Dave. What - what we're going to try to do
now is to go - go ahead and do an SPS burn using
bank A. And we want that short to be active when
we do it. Bo at some point, we're going to ask
you to tap on the panel and try to get the short
back for us. We - we show that the light is
currently out, and I'm sure you'll confirm that.

That -~ that's verified.

Roger. Assuming we cannot get the light on again
— we think that is unlikely — hut, if we can't
get it on again, we'll delete this particular
test and just go ahead and do a midcourse -
normal midcourse 2 burn - and while we scratch
our heads on this other thing.
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Okay.

Now. Dave. We've got the changes to the Flight
Plan here if your recording secretary is standing
by to copy it.

Okay. Go ahead. I'm ready, Joe.

Roger, Dave. Are you just going to mark up the
Flight Plan as I read it to you?

I'd prefer to do it that wey.

Roger. We think that'll be the easiest. And,
Jim, are you copying this now?

I'm standing by, Joe.

Roger. Okay. Okay. We're going to start at
25:05, and we've already deleted the charge-BAT-
A line. Then moving on to 26:50, add P52 IMU
resline, option 3. Moving tc 27 - -

I copy.

Okay. Moving to 27:55. Move DELTA-V test and
null bias check up to 27:00. In other words,

just move that line up. And coming up to 28:00
— g little scmething for you, Al — we're going
to delete the crew exercise period. And at 28:00,
add in midcourse column - MCC-Houston column -
uplink to CSM, CSM state vector and VERB 66;
update to CSM SPS test maneuver pad. And at
28:05, H2 PURGE LINE HEATERS, onj; exit G&N PTC;

and maneuver to pad burn attitude. Have you
copied so far?

Yes, I copied everything to The MCC-H column.

Understand the H2 PURGE LINE HEATER, onj; and

exit PTC; and maneuver to pad burn attitude at

28:05.

hoger, Jim. And we're going to lose comm in a
minute; I'1l be back with you.

Okay.
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01 01 52 00 CC Okay, Jim; this is Houston. The comm's back again.
How do you read me?

01 0L 52 06 IMP Loud and clear.

01 01 52 08 cCC Okay, I'm ready to continue. And we'll pick up at
28:15, with a sextant star check.

01 01 52 29 LIMP Okay.

01 01 52 30 CC Okay; 28:20 I'm - going - going to read to you
seven lines of instructions here, and they're
all reproduced two pages over in your Flight Plan
at 30:30. Your choice as to whether you want to
copy them or just look two pages ahead. 1'1ll go
ahead and read the lines now.

0l 01 52 57 LIMP Why don't we just look two pages ahead?

01 01 52 59 CC Okay.

01 01 53 00 IMP Go ehead.

01 01 53 01 CC Okay. We're going - I - I want you to move seven
of the lines from 30:30 to 28:20. And those seven
lines are: +the SM SECTOR 1 SM/AC POWER, on; PAN
CAMERA POWER, BOOST; MAP CAMERA IMAGE MOTION, OFF;
MAP CAMERA, ON, STANDBY; H2 and O2 fuel cell purge;
waste water dump; and, at 28:35, H2 PURGE LINE
HEATERS, OFF.

01 01 sk o2 IMP Okay, I'll ... the six steps there - -

01 01 54 05 ¢CC Okay.

01 01 54 06 1IMP - - at 28:20.

01 01 54 09 cCC Roger, Jim. That's right. And the seventh step

was at 28:35; you're correct, and that brings us
to 28:40, which is SPS burn test. And at 28:L1,
VERB 66, set CSM state vector into IM state vector.

0L 01 54 52 IMP Okay. Copied SPS burn pad, VERB 66.
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Roger. 30:13, delete, and in fact, all the other
items from here on out are deletes. And I'll go
through them quickly. 30:13, delete battery charge
A terminaticn; 30:15, delete H2 PURGE LINE HEATERS,

ON; 30:18, delete exit G&N PTC; 30:23, delete -
if SPS MCC required and the references to pan and
mapping cemeras - the things, in fact, that you
moved shead; 30:35, delete H2 and O2 fuel cell

purge and waste water dump; and, finally, 30:50,

delete H2 PURGE LINE HEATERS, OFF. Over.

Okay. I copied all that, Joe.

Okay, guys. That's all we've got for you for the
moment. Dick walked into the MOCR a few minutes
ago. He says that the test burn procedure went
okay. We're going to look it over one last time
and then read the procedures to you.

Okay.

Houston, this is 15. We're ready to cycle the film
in the - the pan and mapping cameras.

Endeavour, we're ready when we get the HIGH GAIN
going here. And I guess we'll have that ready
about 5 minutes.

Ckay.

Endeavour, this is Houstion with your HIGH GAIN
ANTENNA angles; update.

All right; go ahead, Joe.

Roger. For the HIGH GAIN, PITCH, Minus 25; YAW,
90.

Okay, minus 25 and 90.
Roger; and the OMNI, REACQ, NBW.
Roger.

And that's Jjust for your information.
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Jim, if you'll go ahead and set the angles in,
we'll give you the cue when we're ready for you
to select the high gain.

Okay.

And it looks like it will be about 10 minutes, I
guess.

Roger.
Endeavour, this is Houston.
GO ahead.

Roger, guys. Wondered if you were interested in
any breakfast-time news up there?

Yes, sir; we always are,.
Is it breakfast time?
Yes, it's Just about.

Okay, Troops. Let me start with a special message
of Godspeed to the crew of Apollo 15 from President
Richard Nixon. And I'll quote directly from him,
and there are some words in here that are very
well expressed, I think. "Apollo 15 is safely on
its way to the Mocn, and man is on his way to
another step across the threshold of the heavens.
Man has always viewed the heavens with humility,
but he has viewed them as well with curiosity

and with courage; and these defied natural law,
drawing man beyond gravity, beyond his fears,

and into his dreams, and on to his destiny."

And we may be losing comm here. Let me stand

by for a minute.

Endeavour, select the HIGH GAIN for us, please.

Okay, guys; suddenly you're back loud and clear.
How do you read, Houston?

Okay, we're ...

Endeavour, this is Houston. How do you read?
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Apollo 15, this is Houston. Over.
Helle, Endeavour, this is Houston. Over.
Go ahead.

Roger, Jim. Sorry for the inter - interruption
there. We had severe noise on our comm momentarily,
but it's cleared up now. I'll go ahead with the
morning's news and a quote from President Nixon.
"The flight of Apollo 15 is the most ambitious
exploration yet undertsken in space. Even as it
reflects man's restless quest for his future, so
it also reenacts another of the deeper rituals

of his bones, not only the compulsion of the

inner spirit to know where we are going, but the
primal need in man's blood to know from what we
have come. We hope, by this journey, to know
better the origins of Earth, the Moon, and other
planets. We hope to understand something more

of the mysteries of God's great work. And, in
this seeking, we hope to understand more of man
himself. To the men of Apollo 15, for all men,

I say, Godspeed." End quote. And there's a
second message here that was telephoned to

Dr. Fletcher yesterday through the State Department.
Tt reads, '"Congratulations on flawless launch.
Please pass my best wishes for a successful
mission to the crew of Apollo 15 and to your
entire staff.” And that message is signed

Spiro T. Agnew. And a third comment about the
launch was the launch is called flawless and

you three are described as being very businesslike.
And Kappy is quoted as saying, quote, "The mission
was the most nominal launch we have ever had."
Ungquote. And I'd like to put in an editor's note
here. That's probably technically correct, but
it's asesthetically very incorrect. You could
track the vehicle for hundreds of miles, literally
hundreds of miles through beautiful clear sky, and
it was a sensational launch aesthetically. I
suspect you - I'm sure you will agree with that.
Let's see, we've got an item here on Muhammad Ali-
Jimmy Ellis fight here in the Astrodome, and it
was declared e technical knockout in favor of
Muhammad Ali in the last round - the 12th round.
And 1t says that Ali took control of the fight in
the 6th round and signaled the start of the end
with en uppercut midway through the final round.
And continuing on with the news, if you're still
reading. Western Union employees - -
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Roger, Joe.

Okay. Western Union Employees have anncunced
agreement on a new contract that will end a
nationwide walkout that began June 1. The 17,000
striking workers will go back on the job Wednesday
morning. The Lockheed Company lost two Senate
vote - votes today in its attempt to avoid bank-
ruptey by obtaining a $250,000,000 Government
loan guarantee. In sporting news or further
sporting news, the Oilers traded Jerry LeVias

to the San Diego Chargers in exchange for two
linemen, defensive lineman Ron Billingsley and
the 300-pound Gene Ferguson. The Oilers will use
Ferguson at offensive tackle, it says. And,
finally, the Minnesota - Minnesota Vikings lost
the services of starting guard Jim Vellone when
the doctors revealed that - that an undisclosed
ailment would require long-term extensive treat-
ment. And that's the end of the condensed news
page I have in front of me this morning.

Okay. Thank you very much, Joe, and please
eXxpress our appreciation to the President and the
Vice-President.

Roger. Sure will.

Endeavour, Houston. Go to AUTO TRACK for us now,
please, and we're going to wait for another REV
before we start to cycle those cameras.

Okay, Joe. AUTOC TRACK.

END OF TAPE
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Endeavour, this is Houston. We'll be coming up on
your camera cycling in about 15 minutes. It's for
your own planning, and we'll cue you when we're
ready for that.

Roger. We read, Joe.

Endeavour, could you select your REACQ mode now for
us, please?

Okay. Going to REACQ.
Roger.

Okay, Endeavour; this is Houston. And we're ready
for the camers cycling procedure now.

Stand by, Joe.

Roger.

15, this is Houston. If we're going to complete
the camera cycling on this rev, I guess we'd better
get started on that.

Yes, we're in the process, Joe.

Okay.

Housteon, 15.

Go ahead.

Okays; if you're reading all this on good telemetry
down there, Joe, we'll go ahead and cycle this

thing.

Roger, Al. Go ahead. But stand - stand by. Sorry,
stand by.

Okay.

We're not getting high bit rate data yet.
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Okay; we'll stand by for your cue then, Joe.

Al, this is Houston. Is your data system switch
on?

Roger, Joe. That's affirm; it is.
Roger.

Apollo 15, Houston.

Go ahead, Houston.

Guys, we're having trouble picking up the proper
data so we can monitor the film ¢ycling process
here. So we're going to have you stand by on that
until our next high gain acquisition, and we'll be
back with you. In the meantime, leave all the SIM
bay in the present configuration, if you would,
please.

Roger.

Okay - -

Is there anything we can do to help, Joe?
Say again, Al.

Is there anything we can do to help?

Al, this is Houston. We don't think there's any-
thing that - that you can do to help us at the
mement ,

Roger, Joe.

Okay; and in the meantime, we'd like to talk about
upcoming SPS burn, and we're going to be reading
procedures up to you in a moment, and we think
it's the easiest for you to copy these into your
CSM Launch Checklist. So you might be looking for
that and - and getting that out.

Okay, Houston. I wonder if you could hold off for
about 10 or 15 minutes, and let us get through the
breakfast chores here, and then we can settle down
and concentrate,
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That will be fine, Dave. We'll be standing by
for your call on that, and there's no hurry.

Okay.

Apollo 15, select HIGH GAIN for us, please.
Endeavour, this is Houston.

Go ahead, Joe.

Roger. ©Stop PTC mode for us now, please.
Roger. Stand by.

Apollo 15, Houston.

Go ahead, Joe.

Guys, could you tell us how far down in your cycle
film procedure you've proceeded - down to what
step?

Joe, this is Al. We've got down to the point where
we want to get a cue from you to cycle the film.

Okay, Al, that's fine. We copy that, and we sus-
pected that, but wanted to confirm it.

Al, this is Houstcn.

Go ahead, Joe.

Roger, Alfredo. Could you verify twoc things for

us, please, that the MAP CAMERA is in STANDBY and
that the PAN CAMERA POWER switch is onj; and when

you turned it on, did you get the proper talkback
indication?

The answer is affirmative to both of those, Joe.

Okay; thank you.

Al, this is Houston with another request on this
film cycle procedure.

Okay, Joe; go ahead.
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01 03 05 22 cCC Roger, Al. Could you cycle the SM/AC POWER switch
for us, COFF, and then, on, please.

01 03 05 33 CMP Okay, José; do it.

01 03 05 36 CC Okay; and the problem here, we're seeing all the
carriers, but we don't get proper modulation, and
s0 we're Just not getting the right data.

01 03 05 55 CMP Okay, Joe; that's been cycled now.

01 03 05 59 CC Okay, Al. Thank you.

01 03 11 05 ccC Apollo 15, Houston.

01 03 11 06 CMP Houston, 15; go ahead.

01 03 11 11 cC Roger, guys. The attitude which you're currently
holding is a good attitude for your P52, if one of
you wants to get started on that. We'll have some
words for you on the SIM bay problem in a few min-
utes, and then we'll want to be talking about the
SPS burn coming up pretty shortly here. That is,
we want to talk about it shortly; it won't be
coming up for a while.

01 03 11 L1 cMpP Okay, Joe; I'll start doing the P52.

01 03 11 44 cc Okay .

01 03 12 3¢ CC Okay, Al. This - this is Houston again.

01 03 12 46 coMP Yes, Joe, go ahead.

01 03 12 51 CC Al, your choice here. We suddenly found the
missing data. It mysteriously reappeared, and
we - we're ready to go shead with your film
cycling procedure. Your choice if you want to do
your P52 first or the film cycle first, and we're
standing by for either.

01 03 13 07 CMP We're all set up on the - we're all set up on the
film cycle, Joe. Why don't we go ahead and do
that, and then I'll flip down and do P52.

01 03 13 14 ccC Okay, Al; that sounds good to us and we'll be

watching.
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Okay, Al; film cycling's complete, and it all
lcoked very good to us. You can proceed on with
the powerdown.

Okeay, Joe. Thank you, sir.

Okay; the powerdown of the SIM bay is complete,
Joe.

Okay, Jim.

Houston, 15.

Go ahead, Al.

Okay, Joe. I've got gyro torguing angles up, and
I'11 torque them cut on the minute. That'll be
at 27 hours and 24 minutes.

Ckay, Al.

15, Houston.

Go ahead, Joe.

Guys, we Just had indication that your THRUST light
came on again for about 10 seconds. Did you notice
that?

Yes. Roger, Joce. That was the EMS DELTA-V check.

Okay, Dave. Thank you. And, guys, we — we'd like
to ask that you locate your CSM Launch Checklist,
because we want to start talking about this SPS
burn procedure.

Okay, we'll be ready in a couple minutes.

Okay, Houston. We've got the Checklist out, and
we're ready to listen.

Okay, Dave. If you would, please, turn to page L/L-
1Lk, and we're just going to ask you to copy the pro-
cedure onto that page, because it will consist of
just a few changes to what's already listed on -

on those few pages there.
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01 03 27 59 CDR Okay; we've got L/4-14. Go shead.
01 03 28 05 CDR We've got L/U-14, Go ahead.

01 03 28 09 CC Okay. Unless you'd like an explanation of what's
to come, I'll go ahead and read through the steps
here and pause from time to time to make sure
that you're getting it all, and then we can talk
about the details of why it's breaking out like
this when we finish it.

01 03 28 27 CDR Okay. Go.

01 03 28 29 cCC Roger. I'm going to start there at the line, "If
time permits, go to G&N thrusting procedures,"
et cetera, and right underneath that short para-
graph, write in: "Circuit breakers EPS GROUP 5,
two, close;" and that's a "Verify."

01 03 28 57 CDR Ckay, circuit breskers EPS GROUP 5, two, close.
That's the main A and main B, right?

01 03 26 02 CC Yes, sir. And then we'll go on down sbout four
lines to the "Set DELTA-V" and that should read:

"Set DELTA-VC minus 100."

01 03 29 18 CDR Roger. Set DELTA—VC minus 100.

01 03 29 21 CC Roger. DNow into the TVC check and prep section.
After the first line, which is "Circuit breaker
STAB contrel system, all, close," insert "Circuit
breakers SPS pilot valves, two, open" and that's
a "Verify."

01 03 29 L5 CDR Okay. Circuit - okay; circuit breaker SPS pilot

valves, two, open, verify. Below the line it has
"CB stability control system, all, close."

01 03 29 59 CC That's correct, Dave. And the next line should
read "Circuit breakers SPS, 10, close."

01 03 30 09 CDR Okay, understand. Circuit breakers SPS, 10,
closed.

01 03 30 12 CC Roger. ©Skipping down several lines; DELTA-V CG,
LM/CSM.

01 03 30 24 CDR Roger. DELTA-V CG, LM/CSM.
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Okay, Dave. Turn to page 4-15. And your next - -
- - ,4_15.

Roger. And your next change is in the TVC check,
third line from the bottom of that first group
there; delete "Rate, high."

Okay; secondary TVC check, third line from the
bottom; delete "Rate, high." That's the line
right after "Limit cycle, off."

That's correct. Down into the next group, "DELTA-V
THRUST A to NORMAL." You can - -

"DELTA-V THRUST A to NORMAL," and delete "B."

That's affirm, and then insert right after that -
immediately after that, the following note. '"Get
thrust light on by pushing on panel first."

Okay. In other words, you want us to try and get
the SPS thrust - thrust light on by tapping on the
panel some way, so that the light is on with the
DELTA-V thrust A switch up to normal. Is that
right?

Dave, that's not quite right. Let me read through
it., We want yocu tc get the light on, but we want
you to try to first get it on just by pushing, by
flexing the panel around the switch in question.
And the reason we're doing that, we think - it's -
The probable short is contamination in the switch,
but there's a small chance that it's some sort of
a problem in the wire bundle that will be flexed
very slightly when you Just push on the panel.

So that - the note should read the following, and
I'11l read it clear through to the end. "Get thrust
light on by pushing on panel first. If this
doesn't work, rap on panel or cycle the switch un-
til the light comes on. And if the light doesn't
come on, we're going to delete the test.”

Ckay. Why don't we try that right now?
Dave, stand by = second.

Okay.
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Dave, let's -~ let's ask you tc stand by on that.
We'd prefer to complete reading the procedures to
you, and then - we'll worry about this light busi-
ness. At any rate, you should have inserted the
note "Get thrust light on by pushing on panel first.
If this doesn't work, rap on panel or cycle the
switeh and if no light, then delete the test."

Okay, understand. Push, rap, cycle, and if no
light, delete the test.

Beautiful. Okay. Now, at about 1 minute to go
but definitely after the light is on, proceed on
to the next step, which is VERB 37 ENTER, 47 ENTER.

Okay. If we get the light on, then we're at 2 min-
utes, and we'll work for about a minute to try to
get the light on. And if we don't get it on by

1 minute, then we'll consider that we cannct get

it on, and if we do get it on by 1 minute, we'll
call up PLT.

Dave, it's - I guess that the 2-minute mark out

to the side of your Checklist there is meaningless
in this case, because the test is in no way time
critical., We want you to take your own time and
work to get the light on, but if it does come con
at about 1 minute before the burn, we'll want you
to go into PROGRAM 47,

Okay, I'm with you. Just to make sure we have
P47 running.

Roger. That's exactly it. Okay. That brings us
down to our next change, which is an insert just
below the line "EMS mode, normal." And the change
is on MSFN cue, "Circuit breaker SPS pilot valve A,
closed." And a note that goes with this line,
"l-second burn desired. If no ignition, circuit
breaker SPS pilot valve A, open, after 3 seconds."

Okay, understand. Just before EMS mode, normal,

on MSFN cue, CB SPS pilot valve, closed. A desired
l-gecond burn, which means that if we get a light,
we open the circuit breaker after 1 second. If we
have no light, you want to leave the circuit breaker
closed for 3 seconds, and then cpen it.
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That - that's - exactly right, Dave. Now I've got
some words here from Dick Gordon who's run through
the procedure this merning, and he tells me that -
that - a good cue to monitor is the SPS PC coming
off the peg, and, at the same time, Jim or Al can,
or - or - whoever is there, can - watch the ball
valve indicetors, also, for a cue that the engine
is starting to burn.

Okay. Stand by 1 now, Joe. Let us regroup here
for g minute and make sure that we have no ques-
tions up to this point.

Okay.

Okay, Joe. I guess one question we wanted to make
sure of here was that the - on the MSFN cue to
close the pilot valve, is prior to going to EMS
mode, normal? In other words, we'll never get

the EMS - -

Nega - negative.

~ « Is that correct?

Dave, that's negative. EMS mode, normal - -
Okay.

And then, on MSFN cue, the SPS pilot valve A, Alfa,
close, and let me re - repeat here, Dave, that you
may or may - may or may not get a light at this
particular point. If you do not get a light, open
the circuit breaker after about 3 seconds. If you
do get a light, we're interested in -~ in as short
a burn as you can give us, so - and Dick tells me
that the reaction time - a good reasconable reac-
tion time would be, in pulling the circuit breaker
after you see the PC come off the peg, would give
you about 3 to 4 feet per second. And that's a
real good number for us as far the midcourse 2 is
concerned.

Okay. Well, that's why we asked the question,

Just to make sure. It mskes more sense the way
you're doing it. So, - I guess we understand that.
We can have - Al watching the PC gage, and Jim can
watch the ball valves, and if anybody sees some-
thing move, why - Al can pull that circuit breaker.
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01 03 k0 33 ccC Okay, Dave. That sounds good. Now a word about
the circuit breaker. You might want to cyecle it a
couple of times - but before we go through this,
Just to make sure it's not a lot stiffer than
what you're used to working with in the simulator.
And just get some idea of how it's best to - to
position yourself to pull this., It's also not all
that critical that it - that it get pulled abso-
lutely immediately, but - you know, what - whatever's
comfortable to do. It might make it easier for us
on trimming up with your midcourse if we do get a
burn.

01 03 41 11 CDR Okay. We'll work that one. Over.

0l 03 41 15 cC And, before you - you test that particular circuit
breaker, Just make sure that the GROUP 5 circuit
breakers are open, and we won't be risking anything
by testing it. Now finally, after this note, we've
got several deletions, and I'll continue on here.
Delete "Ullage and thrust, on"; delete "SPS thrust
light, on"; delete "DELTA-V thrust, B"; delete
"Ullage and thrust, on"; delete "Monitor thrusting
PC 95 to 105, EMS counting down."

01 03 42 14 CDR Okay. We got that. Deleting the next seven lines.

01 03 42 23 c¢cC Yes, sir; exactly. Now the next line should read
"SPS INJECTION VALVES, two, OPEN."

01 03 42 36 CDR Roger. 8PS INJECTION VALVES, two, OPEN.
01 03 42 40 cCcC Roger. Three lines down, delete "PUGS, balanced."
01 03 42 48 CDR Roger. Delete "PUGS, balanced."

01 03 42 sk ccC And then, the next line, after ignition confirmed,
circuit breaker SPS pilot valve A - main A, open.

01 03 43 16 CDR Okay. After ignition confirmed, CB SPS pilot
valve A - main A, open. That's - Just about what
you gave us in the notes.

01 03 43 25 c¢ Roger. Exactly. And then a note - well, let's
see. The note is - just & rehash of what we've
already told you. The burn should not exceed
1 second if it's possible to avoid it. And then,
exit P47 immediately after burn.
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Okay. Shouldn't exceed 1 second and exit PUT im-
mediately after the burn.

Roger. And that takes us to page 4-16., The first
line - -

Page 4-16.
Roger. The first line, "DELTA-V THRUST A, OFF."
DELTA-V THRUST A, OFF.

Okay, Dave. And that's really the end of the pro-
cedures. We have - another note for this page,
which is "After test, if SPS light goes out, attempt
to get lights back on by your standard procedures,
pushing, rapping, cycling, I guess."

Okay. After the tests, if the SPS light is out,
attempt to get it back on.

Roger. And that completes the procedures. Maybe
a couple of more words about it here. It's also
possible that when you push the circuit breaker -
to the pilot valve A in, that the light will just
go out, in which case, we'd be pretty confident
that - the contamination causing the short is just
a burn through. In other words, just disappeared
and is no longer shorting the switch. The light
would go out, and otherwise, nothing else would
happen.

Okay; understand. If we - if when we push the cir-
cuit breaker in, the light goes out, we'wve burned
to the short. Okay.

And, guys, you might look through those again,
and - if you have any questions, please come

right back to us with themn.

Okay. Let us mull it over, and we'll get back with
you.

Okay.

Okay, Joe. Why, we have no further questions. We
think we can run through that one okay.
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Okay , Dave. And we'll have a pad for you in a
few minutes.

Okay, and I guess I still have & question as why
we don't take a look at that light now with the
push, rap, and cycle technigue,

Let me get a reading on that.
Okay. You know, we've tapped it, cycled it, but
we've never pushed that panel just by pushing the

panel to see if the light'll come on.

END OF TAPE
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Dave, 1 guess the main reason is, before you do
it, we'd like to get some recorders configured.
We're setting the recorders up now so we can
monitor the - the problem as you go through it,
and then there is no reason you can't try pushing
on the panel, provided the PILOT VALVE breakers
and the group 5 breakers are pulled.

Well, Joe, when you get a - a chance, or when
you're set up down there, why - why don't we try
that, and at the same time, we could run through
our little check to see how the PILOT VALVE MAIN A
circuit breaker works, cycling it.

Okay, Dave, that sounds good.

We'll stand by until your call.

Endeavour, this is Houston requesting POO and
ACCEPT, and we'll give you a state vector and
some drift terms.

You got it, POO and ACCEPT.

Thank you.

Endeavour, this is Houston.

Houston, Endesvour. Go.

Roger, Dave. After you verify for us that your
pilot valve circuit breakers and group 5 circuit
breakers are out, you can go shead with push,
rap, cycle test if you like.

Okay. Okay. Group 5 are open and the pilot
valves are open, and we'll take a look at it.

Okay, Houston. Nothing worked pushing and I'll
try rapping.

Okay, Dave. We agree.

Came on with the rap - up just to the top of the
switch.
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01 03 54 16 CDR Okay; I'll cycle it and see if it goes off.

01 03 sk 27 CDR Ckay; it flickers as -~ as I pass through neutral.

01 03 5% 33 c¢cC Roger.

01 03 55 08 CDR And now she doesn't want to stay on.

0l 03 55 26 CC Dave, as long as you keep those circuit breakers
out, there's no reason we can't leave that light
on. We need it on for the test anyway.

01 03 55 35 CDR Okay, Joe. I can find a position on the switch
where I can turn the light out now - in neutral
position on the switeh, if you want to look at it.
I've cycled the switch a number of times, and I
think I've got the spot where the light will go
off, and I'1ll turn it off for a couple of seconds
here for you.

01 03 55 51 CC Okay, Dave. Go ahead, and we're watching the
drivers at the same time.

0l 03 56 01 CMP Okay, Joe. The light's out right now; Dave's
holding the switch.

01 03 56 04 CC Roger. We confirm that.

01 03 56 09 CMP Okay; it's coming back on now.

01 03 56 14 cCcC Roger.

01 03 56 15 (MP Off now.

01 03 56 16 (CC Roger.

01 03 56 19 CMP And coming back on.

01 03 56 33 CDR And it seems like it goes off just at the lower

portion or near the off portion of the - force
range there when you get to neutral. As you go
into the neutral position, you have high forces,
and right at the beginning of those high forces,
it'1l go off. And if you hold it in the neutral
position, or the - the midposition, where the -
the force on the bottom of the switch, holding
it so it won't go over center, that's when the
light will go off. As soon as you let it go
over center and flick up to the top, the light
comes back on.
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Roger, Dave; we copy that.

Dave, let's go shead and stay in this configuration.
If you want to practice with the pilot valve circuit
breasker, we emphagsize that group 5 circuit breaker
definitely should be open.

Okay, we'll do that now.
And the cir - group 5 are ocpen.

And, Endeavour, this is Houston with the maneuver
pad when you're ready to copy.

Okay, Joe; I'm ready to copy.
Okay, Jim; and it's your computer.
Okay.

Maneuver pad for the SPS test. 8PS/SCS; NA; plus
1.24, minus 0.11; 028:40:00.00; NA, NA, NA; roll
061, 018, 020; NA, NA; NA, NA, NA; 11, 216.1,
18.6; NA, NA, NA. NA all the rest of the way.
GDC aline, Vega, Deneb; roll aline, 209; 009;
349. Other comments, set up SPS GIMBAL thumb-
whe€ls with PITCH trim, YAW trim; HIGH GAIN
ANTENNA, PITCH minus 25, YAW 359. Over.

Okay. Readback on the SPS test. SPS/SCS; plus
1.24, minus 0.11; 028:40:00.00; 061, 018, 020;

11, 216.1, 18.6. Vega and Deneb. 209; 009;

349. And set the SPS thumbwheels to the PITCH and
YAW trim. HIGH GAIN ANTENNA is PITCH minus 25

and YAW 35G.

Roger. Readback correct.
Endeavour, this is Houston.
Houston, 15. Go ahead, Joe.

Al, Just a couple more words here. We're quite
interested in subtle changes that may take place
in the thrust light. And we'd like for you to
think about perhaps playing around with the cabin
lighting control there so you can get a good view
of the light, and you may or may nct want to use
the filter in front of the light as you watch it,
and I guess the third one of you should be watch-
ing the light during the burn test.
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01 Ok 03 L2 cMP Okay, Joe. We'll keep a close eye on the light.

0l 04 03 46 cC Roger, Al, And you understand, it's not s
question of on/off but also if the intensity
changes. And - and - -

01 Ok 03 sk cMP Yes, affirmative, Joe.

01 ok 03 55 CC Roger; ckay. And, guys, you can go ahead with
the waste water dump if you want to now. There's
nothing magic about the time we gave you on that.

01 ok ob 10 cMmp Okay, Joe. Thank you.

01 O4 0Lk 11 ccC Roger, Al. And - the provision on that is that
you be at burn attitude before you dump the water.
And after the sextant star check.

01 ok 13 50 cCC Apolleo 15. This is Houston requesting BEAM WIDTH
to WIDE.

01 Ok 13 59 CDR Okay, we're WIDE, Joe.

01 ok 25 49 cC 15, you car terminate the waste dump any time.

01 O4 25 54 CDR We're decing that now.

01 ok 25 57 cC Okay, guys, and Just want to reemphasize another
point here. This burn is not at all time critical.
It has very little effect on - on our midcourse
corrections later on or whatever. Just want you
to understand that.

01 o4 26 14 CDR Okay, Joe. We understand that.

01 04 36 01 cCC Okay, Endeavour. This is Houston, and we're
showing about 4 minutes to ignition.

01 04 36 08 CDR Okay, and we've got about 5, and we're proceeding
through the checklist.

0l O4 36 14 CC Sounds good.

01 Ok 39 53 CDR Houston, 15.

01 04 39 55 ccC Go ahead.

01 Ok 39 58 CDR Okay, Joe. We're all set up and ready to go. We've

got about 50 seconds to go. Sorry, Joe, there we
are - Yes, we're ready to go now, any time on your
cue.
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Okay, guys; go ahead.

Okay, Joe. Ready?

Mark about 5.3 on the DSKY and about 4.7 on the EMS.

That sounds beautiful, Troops.

And, Houston, the light's still on.

Roger, Dave. We confirm that.

Endeavour, this is Houston.

Okay; go ahead.

Roger, guys. When you are comfortably through with
the preccedure here, we'd like for you to turn the
thrust light out for us, please, by pulling the EMS
MAIN A and B circuit breakers, two of them, on
panel 8.

Roger. They're both open; the light is out.

Ckay, Dave, and that - the reason for that is Just
to conserve that light bulb and a little power,
and - that burn was exactly what we wanted to see.
We'll proceed with & normal mission.

That's nice to hear.
I'm a smooth talker, aren't I?

Well, I'm glad you guys down there can figure all
this out.

And, guys, a further word here. As you're probably
already awere, the short is in what we've been call-
ing the downstream side of that driver solenoid, and
it means orly that it's a little bit annoying to
have. We can still turn bank A on and off as we
want. We might modify a few procedures a little
bit, but we haven't lost that bank.

Ckay; very good. Thank you, Joe. Let's go to
Hadley.

That's a super idea.
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01 C4 55 55 CC Hello, Endeavour, this is Houston.
01 Ok 56 01 CDR Roger, Houston. ...

01 0k 56 o4 cCC Roger, Dave. We're requesting a NARROW BEAM WIDTH,
and then we have an attitude we'd like you to
maneuver to for - for a DSE dump which we will
initiate. Specifically, roll 40, pitch 12, yaw
50, HIGH GAIN, minus 38 and 318, Over.

01 o4 56 41 CDR Okay, understand. HIGH GAIN is now in NARROEW
maneuver to roll 40, pitech 12, yaw 50. HIGH GAIN
is minus 38 and 318.

01 0Lk 56 55 «CC Roger, Dave. And after that, we'll need only a
roll maneuver to get us into the sextant photo
test attitude.

01 04 57 07 CDR Ckay; very good.
01 04 59 20 ccC Apollo 15, Houston.
01 Ok 59 25 CDR Houston, 15. Go.

01 oLk 59 28 cc Roger, Dave. I'm pleased to report that not only
did you carry out a successful SPS test burn, but
you did a superb midcourse 2 correction at the
same time. In fact, you burned it to within a
half a foot per second of being exactly what we
wanted. Consequently, we're going to omit midcourse
2 and midcourse 3. We'll be looking at a midcourse
I correction of around 6 feet per second, it lcoks
like now. And, additionally, because of this,
we'd like for you to go ahead and secure the
mapping camera and the pam can - pan camers at
your convenience per the procedure that's shown
at 31 hours and 10 minutes. Over.

01 05 00 23 CDR Okay, Joe. Well, we sort of had that in nind
when we ran the burn. And we'll secure the map
and pan, and we'll be standing by for midcourse

01l 05 00 33 CC Roger, Dave. Al Worden always did have a very
fine touch on the circuit breskers.

01 05 00 L0 CDR Yes, sir. He's - we call him nimble finger up
here.
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Roger. No comment to that one.
Okay.

Endeavour, Houston.

Go, Houston; Endeavour.

Roger. Al, for your benefit, we'd scrubbed the

crew exercise period earlier. We'd like to put

that back in again, any time between now and the
gextant photo test. :

Okay, Joe, Jim and Al are doing some housekeeping
now, and we're going to make sure we get all the
exercise periods for you.

Roger, Dave. I'll rely on you for that.
Gee, we might even do a couple extra.

Endeavour, this is Houston. Please start your
battery A charge at your convenience.

Okay, start battery A charging.

Okay, Dave. And we do have one guestion regarding
the burn. On our data down here, we saw the thrust
light go off right after the burn for about T
seconds and wondered if you noticed the same thing
up there.

Stand by.

Houston, the consensus here is that it stayed on,
and I guess - we - we might have missed a short
period there in getting the engine off and getting
out a P47, tut Al and I both feel like it stayed
on all the way, but I guess we're not a hundred
percent sure of that.

Okay, Dave. We copy. Thank you.
Okay.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

CDR

ccC

CDR

CcC

CDR

cc

CDR

cC

CDR

cC

CDR

cC

cC

CMP

cC

CDR

CC

Houston, Apollo 15.
Go ahead, 15.

Would you like the P52 at 30 hours, or do you
want to bypass that one?

Bay that again, Dave., I didn't copy.

Would you like the P52 at 30 hours or would you
like to bypass it?

Dave, that's not required. Go ahead and bypass
that, please.

Ckay; thank you.

Dave, this is Houston again. While we're talking,
could you look back in your time line for us,
please, and give us the results of your EMS test.
I guess that's a bias reading at around 27 hours.
Roger. That was .T.

Ckay; .T. Thank you.

And the DELTA-V test was - was ckay.

Roger.

15, this is Houston.

Houston, 15.

Roger. Al, I've got a correction to the erassable
loads in your G&C Checklist. If you'd fish that
out for me, I'1ll go ahead and read them to you.

Okay, Joe. Could you stand by about 5 minutes?

Reger, Dave. Stand by. No hurry. Just give me
the word.
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01 05 5L 57 IMP Houston, 15. If you could stand by about 5 min-
utes, why, our trusty CMP could fin - finish up
his exercise period and get with you on that.

01 05 55 06 CC Roger. 1I'l]l stand by 10 or 15 minutes in that
case.

01 05 55 11 1IMP Okay.

01 05 55 13 sC Okay.

01 06 01 52 MCC 15, Houston.

01 06 02 00 CDR Houston, 15,

01 06 02 01 MCC Dave, in all that going on with that Flight Plan
activity - about 28 hours, we may have missed
something. Did you change your lithium hydroxide
canister about 28 hours or so?

01 06 02 14 CDR Roger. We got that.

01 06 02 15 MCC Okay.

01 06 02 40 CDR Houston, 15. The canister was changed at about
26:10.

01 06 02 45 MCC Okay, Dave. We're just seeing a little rise in
partial pressure 002. That's the - the reason
we asked the gquestion. We'll watch it.

01 06 02 55 CDR Roger.

01 06 09 00 CMP Houston, 15.

01 06 09 05 CC Go ahead, 15.

01 06 09 09 CMP Roger, Joe. I'm ready with the erasable update,
if you want to go with that.

01 06 09 20 CC Roger, Al. Turn to page 9-4 if you would. And

it's - an update only to your column Alfa - octal
ID, column alfa. And it's octal ID - -

01 06 09 38 IMP Okay; I got it%.
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Roger. Octal ID 11 should read 0063L4; 12 is
7T425; and 13, T7317. Over.

Roger, Joe. Understand. Column Alfa, octal ID 11
should read 00634; 12 should be TT405; and 13
should be TT731T7.

Al, there's a mistake in your readback for 12.
That should be TT7h25.

Roger, Joe; TTL25.

Roger.

And that's the extent of it. Thank you.

Okay, Joe.

15, Houston.

Houston, 15. Go shead.

Roger, guys. We're requesting - that, at your
convenience, you roll to the sextant photo atti-
tude, which is a roll of 270 - the same pitch
and yaw you're presently in - so that you'll be
getting some sunlight on the SIM bay to - to
start to warm it up. And during the roll, we'll
call ocut an antenna change to you.

Okay, Houstonj; 15. Understand you want us to
roll, with our present pitch and yaw, teo a roll
of 270,

That's affirm, Al.

Apollo 15, select OMNI Charlie, and stow the high
gain, please.

Roger, Joe. OMNI Charlie, and stow the high gain.
Roger.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

IMP

cC

IMP

cC

cC

CDR

CC

CDR

cC

CIR

CC

CDR

Houston, this is 15.
15, this is Houston. Go shead.
You asked a question on the UV procedures.

Say again which procedures. You're coming in
very wesak.

15, this is Houston. Standing by for questions
on UV procedures.

Okay, Karl. Maybe we can get an answer on board.
Stand by.

Houston, it's 15. I think we have an answer.
Thank you.

Roger.

Houston, 15.

15, this is Houston. Go ahead.

Okay. With the sextant photo test here, we have
a call for a PCM cable, and the only ones we have
on board will not reach the connectors over by
the right-hand girth shelf., Do you have any sug-
gestions on how we can get the DAC connected to
the PCM?

That's a good question. Stand by.

Oksy.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

CC

CDR
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15, this is Houston.

Houston, 15.

I guess we have to agree with you that that cable
doesn't reach all the way over to 227, and the re-
quest down here is that you voice-record shutter

opening and shutter closing on the S - on the DSE.

Okay. Voice-record shutter opening and shutter
closing. We'll do that.

Thank you.

Ckay; and meanwhile, we also tried to get it to
panel 162 without success. It was too short for
that one, too.

Roger. We copy.

15, Houstor:. We'd like to have OMNI Delta, please.

Roger. OMNI Delta.

15, this is Houston. We're anxious to know down
here if yocu have checked the LM/CM DELTA-F.

Not yet, Kerl. We will though.

Okgy, Houston, 15.

15, this is Houston.

OCkay. The LM/CM DELTA-P is now plus .8, and I
guess - there's no need to do the tunnel vent
valve, is there, at this stage? Looks to us like

we can go shead and bring the pressure back up -
equalize the DELTA-P before we get into the tunnel.

Stand by,
15, this is Houston. We would like to go VENT on

the TUNNEL VENT valve, until the DELTA-P is - is
greater than 2.7.
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Ckay. We'll do that.

Dave, we'd like for you to tell us when the DELTA-P
gets to 2.7, and stop there. The basic problem
here is, we want to dump the residual atmosphere
out of the LM in order to put in gocd fresh oxygen
before we have you climb in. We're sort of up
against the time line now - -

Okay. That's what we - -
Righto.
Ckay. That - that's what we

Good; okay. Don't - don't go below 2.7 DELTA-P
there.

Roger.

Okay, Houston. We're at 2.7 on the DELTA-P on
tunnel vent.

This is Houston. Say again.

Roger. We're at 2.7 on the DELTA-P on the tunnel
vent,

15, this is Houston. The number that we need now,
since the - since the cabin went up, is we need a
DELTA-P of 3.1. We have to vent the tunnel.

Okay. DELT4-P at 3.1 ...

15, we'd like OMNI Bravo.

Yes; Roger. OMNI Bravo. And what was your last,
after you said you wanted 3.1 on the IM tunnel
vent?

Stand by on that one.

15, this is Houston. To keep our records straight
here, we are anxious for you to bring the tunnel

down until we have a DELTA-P of 3.1.

Roger, Houston. That's in work, and we're at 2.9.
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15, this is Houston. There's a couple of readouts
we'd like to get, when you have time. First of
all, we'd like to get the PRD readouts for all
three of you. And we'd also like to have the
magazine numbers used for the sextant photography
and for the UV photography.

Okay. Thecse are as - magazines are as per Flight
Plan, and we'll get you the PRDs when we can get
down into our suits. We'll get them before the
day is out.

Okay, Dave. And, incidentally, can you give us
any sort of report on that number 5 window?

Looks clear.
We copy. Thank you.

Okay, Houston. The DELTA-P is hanging right in at
about 2.9 to 3. I'd suggest we press on, huh?

Stand by on that, Dave.

15, this is Houston. Time is not too critiecal.
We'd like to let it vent & little longer. Try to
get 3.1. If we don't reach it in about 5 minutes,
we'll probably go ahead.

Okay; understand.

Okay, Houston; 15. We're reading 3.1 now.

15, Houston. That's excellent. I guess we can
go shead with pressure - pressurizing the LM,

Okay.

15, this is Houston. Can you tell us how the pres-—
surization is going?

Oh, we're all squared away, and the probe is com-
ing out.

Roger. And - if you could give us the high-gain
angles there, we'd like to get that going.

Okay. We'll set them up.
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Okgy, Houston. The probe is out, and it worked
very smoothly.

We copy.

15, Houston. We'd like to have NARROW BEAM, please.
Okay, Karl. You got NARROW.

Thank you.

15, this is Houstor. Whenever you have a chance
up there, we're interested in seeing some TV.

Roger, Houston. We thought we'd get the tunnel
cleared out because, with all that extra gear in
the command module, it's sort of tough to find a
place to stow everything. And the TV is - right
now, sort of in the way. So we'll try and get to
you as soon as we can.

Okay .

It's a new world in this command module, with all
these extra box - boxes and everything.

Houston, this is 15.
15, this is Houston. Go ahead.

Roger. We had an AC BUS 2 light and a MAIN BUS B
UNDERVOLT. Voltage looks good, and AC BUS 2 loocks
good. Reading 28.5 volts on MAIN BUS B, and AC
BUS 2 looks good. About that time we had a loss
cf S~band. I don't know whether it was coinci-
dental or not.

We copy.

15, this is Houston. We saw some of those problems
here on the ground, toc. And we would like to get
back on the high gain, if you would reacquire.
Okay.

Okay, Houston. You should have the high gain now.

Roger, 15. Give us NARROW BEAM, please.
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NARROW.

Okay, Houston. The LMP is in the IM.

Houston copies.

And how's your high gain?

High gain is perfect.

Okay.

15, this is Houston. Could you give us a descrip-
tion of any actions you took when you had that
electrical glitch?

Karl, Jim just reset both, and they - everything
seems to be okay now. He checked the voltages,
and they were fine.

Thank yocu.

ENL OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

Houston, 15.
15, this is Houston.
Hey, Karl, you getting anything in on the TV?

Negative, we have no signal yet. Pardon me;
something is Jjust now coming down.

Okay, fine. I'm over in the LM with them, and
they're just going through the checklist.

Very good.

15, this is Houston. We're getting a reasonably
good TV signal from you. And, we have about four
procedure changes connected with the ASA heater
circuit breaker coming up at about 34:30 in your
time line, and we'd like your choice as to whether
I read it up tc you as a block or whether you want
us to read it tc you step by step when the time
comes.

Houston, 15. Hey, Karl, how about waiting until
Jim and Dave get on comm, and then read up the
procedure?

Roger.

If that's satisfactory, let's do it that way.

15, this is Houston.

Go ahead, Houston; 15.

15, when you had the S-band loss back there a few
minutes ago, we think the problem was basically on
the ground. And, when you lest uplink, it's -
it's likely that your high-gain antenna slewed
against the limits; and we wonder if there was any
circuit-breaker resetting required to get you

back up?

OCkay, Karl, stand by 1, and I'11 find out.
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01 10 Ok s4 cCMP Negative, Houston. No circuit breakers are reset.

01 10 Ok 57 cCC Very good. And, Al, we're getting a real good
picture down here.

01 10 05 07 CMP Okay, Karl.

01 10 09 20 CC 15, the TV picture is beautiful, and we're going
to give that cameraman sn honorary union card.

01 10 09 38 CMP That cameraman's got too many hands busy to answer
you right now, Karl.

01 10 11 28 CMP Houston, 15.

01 10 11 31 CcC 15, this is Houston.

01 10 11 34 cMmP Okay, give us a time hack, would you, Karl,
please? GET.

01 10 11 42 cC Roger. We're counting up to 34 hours 11 minutes
and 50 seconds. 4, 3, 2, 1 -

01 10 11 51 CC MARK.

01 10 12 11 CMpP Houston, 15.

01 10 12 13 CcC 15, go ahead.

01 10 12 16 CMP Roger. If you're ready, Dave and Jim are ready to
activate the comm now.

01 10 12 212 CC Roger. Did you get that time hack okay?

0l 10 12 25 CMP Yes, sir, sure did. Thank you.

0l 10 16 13 CMP Houston, 15.

01 10 16 17 CC 15, go ahead.

01 10 16 21 CMP Roger, Karl. You guys ready to start a comm check
now?

01 10 16 34 ccC Roger. We're ready down here for a comm check.

01 10 16 38 CMp Okay, coming your way.
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Go aghead.

Falcon, this is Endeavour reading you 5 sguare
in DUPLEX B.

Endeavour, this is Houston. I got your message
loud and clear.

Houston, Endeavour.

Endeavour, this is Houston. Go ahead.

Roger, Karl. Jin's been calling you on S-band.
Sorry about that. They're just telling me here
that we do have some problems, and we need to

stand by for a few more minutes.

Okay; understand. Stand by for a few minutes be-
fore we try again.

15, this is Houston, and we're all set up for the
voice check.

15, Houston is now configured to go along with you
on the voice check.

Houston, this is Endeavour. It - apparently Falcon

is reading you 5 sguare, but you're not reading him.

That's correct, I've had no messages from Falcon.
Okay, he has been calling you, Karl.

Houston, 15.

15, this is Houston.,

Oksy, Karl. What are you receiving? Are you
getting any lo bit rate from the - from the LM -
from the Falcon?

That's affirmative.

You are? Okay.

Houston, this is Endeavour. Be advised Falcon's
gcoing hi bit rate, we'll give you ancther call.
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01 10 28 50 CC Roger.

01 10 29 19 CC Falcon, this is Houston. How do you read?

0l 10 29 31 CMP Houston, this is Endeavour again. Apparently
Falcon's still reading you, but you're not reading
him. How do you pick him up with hi bit rate?

01 10 29 50 CC Endeavour, Houston is getting the hi bit rate data
okay, and we'd like to have you hold this present
configuration while we think a bit.

01 10 30 00 CMP Okay, Karl.

01 10 31 ko 1MP Aren't those pretty?

01 10 31 41 CDR Say again.

01 10 31 L2 1MP Aren't those pretty little things?

01 10 31 44 CDR Oh boy. Navy blue yet. Colorful. Too bad they
don't work very well. '

01 10 31 59 CDR ++. had them watch you configure the camera.

01 10 32 02 1IMP You do?

01 10 32 03 CDR Yes. That might be embarrassing.

01 10 32 06 LMP Really?

01 10 32 07 CDR Because you might not get it con - Should be back
over on the right-hand side. Oh my! You had it
last, Al, when you were cleaning up the - screens.
I put it in that compartment there, Al, just above
the emergency medical kit - compartment above the
emergency medicikinal [sic] kit.

01 10 32 31 cCC 15, this is Houston. We're reading you on VOX.

01 10 32 36 LMP (Ha, ha) Hot on VOX. - -

01 10 32 3% CDR Okay. DOWN VOICE BACKUP - -

01 10 32 40 1MP Oh, yes, yes, yes, they would - hot mike.

01 10 32 42 CDR Good, I'm glad you're reading us - Houston, finally.

Are we coming through now loud and clear, Karl?
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Roger, Falcon. You're coming through loud and
clear. :

Okay. While we're in this position, I guess we
ought to go back to LO.

We've got - -
We ought to go back to LO bit rate.

Yes. One little problem we ought to discuss with
you before we go on. It seems that somewhere along
the way, the outer pane of glass on the tape meter
has been shattered. I don't know whether you can
get a picture of it on the TV or not; we'll get Al
to try and zero in. But about 70 percent of the
glass is gone. The inner pane of glass seems to
be okay. There's no apparent damage to the tape
meter itself. It's sitting on 520 and 482. But,

I don't know whether you can see it or not, but
I'1l trace the area which is missing with my
finger here. And it looks like the pieces we
found - I found one piece that's almost an inch

in size, and there's some smaller ones around.
We'll try to pick it up with the tape, and then
get the vacuum cleaner later on -~ to get it all up.
So far that's the only obvious discrepancy we've
found.

Roger. Dave, we're reading you loud and clear.

- =~ ... you want to go back? Okay; back to LO
bit rate. Let's try that.

Yes, Camera's configured, Dave.
Okay .
Except for the MAG.

Okay; we're in LO bit rate. Houston, how do you
read Falcon on low bit rate?

Falcon, Houston is reading you loud and clear on
LO bit rate.

Roger. We read you the same,.
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01 10 3% 53 CDR Ckay; lets go back BIOMED, RIGHT and HI bit rate.

01 10 34 57 IMP Okay. HI and RIGHT. Houston, this is Falcon on
HI bit rate, with BIOMED, RIGHT. How dc you read?

01 10 35 09 cCC Roger, Falcon. We're writing - we're reading you
loud and clear.

01 10 35 14 1MP We're reading you the same,

01 10 35 34 LMP Houston, this is Falcon again. BIOMED, RIGHT and
LO bit rate.

01 10 35 39 CC Roger, Falcon. We're reading vou loud and clear
on BIOMED, RIGHT and LO bit rate.

01 10 37 17 CC Endeavour, we're not reading Falcon at the present
time, and we've had loss of signal.

0l 10 37 27T CMP Houston, Endeavour. Roger; understand. And wonder
if you Just got that last piece on the TV there.
It was a piece of gray tape with some glass on it
that came out of the tape meter.

01 10 37 38 c¢C We're getting a very good picture of it, thank you.

01 10 37 41 cMP Roger.

0L 10 37 k6 1MP Houston, this is Falcon. How do you read?

01 10 37 48 c¢c Falcon, this is Houston. Reading you loud and
clear. How us?

0 10 37 5T LMP Houston, we caught the first part of your trans-
mission, and then you were cut out.

01 10 38 02 cCC Roger. Falcon, this is Houston. How do you read
us?

01 10 38 07 LMP Read you loud and clear.

01 10 38 23 LMP Ckay, Houston., We're in PCM HIGH. How do you read?

01 10 38 30 cCC Roger. Houston is reading you loud and clear.

And did I understand PCM HIGH?

01 10 38 37 LMP That's affirm.
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Housteon, this is Falcon. Standing by for a voice
end range check.

Roger, Falcon. We're ready for step 8.
Houston, we're configured for step 8.

Roger, Falcon. We're reading you loud and clear.
How us?

Loud and clear.

ED VOLTAGE reading 37 on both.
Roger, Falcon. We copy that.
Falcon, this is Houston.

Go ahead Houston, Falcon.

Roger. We'd like to tell you that the initial
problem with and -~ with the S-band was a ground
problem, and it looks as though all of the comm
checks are GO. And, we would like to ask if our
VHF uplink was okay!

Okay, VHF A and B both checked out, with Endeavour,
loud and clear. And since we don't have anything
other than the sequence camera to check out here,
we're going to check that out and then powerdown
and take care of the rest of the housekeeping
without the power.

Roger, Falcon.
Falcon, this is Houston.
Go ahead, Houston.

Be advised that we have - had an excellent TV show
here, and that you can secure it, as you like.

And I'd like to remind you that we have a - an
update to the LM Contingency Checklist that we
need to make before you leave - leave the LM,

Okay, we'll take that over in the command module,
Karl. We'll go ahead and power the LM down now
and clean up the housekeeping, and gee you on the
other side.
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01 10 43 30 cCC Falcon, stand by. We're interested in the OPS
checkout.

01 10 43 36 CDR Roger. We can give you that from the command
module.

01 10 43 42 cc Roger.

01 10 43 46 CDR We'll do all the housekeeping. We'll just give
you report from Endeavour.

01 10 43 59 cCC Falcon, that all sounds good, and only one other
mat - matter, and that's the docking index angle
as you go back through.

0l 10 44 08 CDR Roger. We checked that. It was plus .l.

01 10 4k 24 cCc We copy.

01 10 44 38 CDR Hey, Houston, correction. That's a minus .1.

OL 10 4k 43 cC Correction received,

01 10 44 L7 CDR It's so close to zero it's hard to tell.

01 10 46 02 CMP Houston, Endeavour.

01 10 46 05 cCC Endeavour, this is Houston.

01 10 46 08 cMP Okay, Karl. I'll go ahead and secure the TV now.

01 10 46 12 ccC Very good.

01 11 10 36 CMP Houston, 15.

01 11 10 4o ccC 15, this is Houston.

01 11 10 43 cCMP Okay, Karl. I've got the OPS checkout numbers for
you if you want them.

01 11 10 47 ccC Very goocd. Go ahead.

01 11 10 50 CMP Okey. Commander's OPS had a source pressure of

5800, 5800, and a regulated pressure of 3.8. And
the LMP's source pressure was 5800, and regulator
pressure was 3.85.
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Roger. Houston copies.

Roger.

And, 15, when Jim has a couple of minutes, we'd
like to ask a few questions about the high-gain

antenna.

Okay; he's off the headset right now, Karl. I'll
get him as soon ag I can.

QOkay.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

cC
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CMP

ccC

CMP

cC

CMP
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CMP

ce

cc

CcMP

cC

15, this is Houston.

Hi, Karl. Hey, listen; we're start - going to
start up PTC here pretty soon. Do you want to up-
date which RCS jets you want me to use?

Stand by on that, Al.

Okay. I'll go shead and do the VERB 49 maneuver
and start damping rates.

Negative, Al. We want to stand by in this attitude.
Oh, okay.

We - we are thinking real hard down here about your
AC glitch and its possible connection to the loss
of comm.

Okay .

Whenever Jim is available, we would be pleased to
ask a couple of questions.

Roger, Karl. You have to stand by on that., He's
finishing up over in the LM right now.

Okay .

Al, if you are looking for a job, I could read you
up a flyby pad.

Okay, Karl. Be a moment.

Okay, Houston; this is 15. Go ashead with the pad,
Karl.

Roger. Purpose is flyby, SPS/G&N; 66655; plus 1.2k,
minus 0.11; 073:30:56.80; plus 0257.2, plus 0230.9,
minus 031L.9; 331, 109, 079; NA, plus 0020.8;
o467.6, 1411, 0463.0; sextant star is 02, 1u48.5,
26.4; boresight star is NA; latitude, plus 13.32,
minus 1Tk.04; 1098.7, 36170; 170:59:57. GDC aline
stars, Vega and Deneb; 209; 009; 349. No ullage
comments. The burn is SPS docked. Number 2, use



Tape 24/2
Page 106

01 12 23 34+ comp

01

01

01

01

01

01

01

01

0l

01

01

12

12

12

12

12

i2

12

12

12

12

2k
25

25

25

26
26
29
30
30
30

30

51
04
06

L9

08
13
50
12
16

27

Ly

cC

CMP

CcC

CMP

CC

CMP

cC

cC

onboard preferred REFSMMAT, because of yaw gimbal
angle. Number 3, IM weight is 36220. And that's
ell.

Roger; understand. Purpose is flyby, that's spPs/
G&N; and pad's as follows: 66655; plus 1.2k,

minus 0.11; 073:30:56.80; plus 0257.2, plus 0230.9,
minus 0314.9; 331, 109, 079; and the next is NA;
end I missed a couple in there. Picking up that
sextant star would be 02, 148.5, 26.4; boresight
star is NA; latitude is plus 13.32, longitude,
minus 174.0L; 1098.7, 36170; 170:59:57. Vega and
Deneb are set stars; with angles of 209; 009; and
349. No ullage. And the SPS docked burn, use a
preferred REFSMMAT because of the yaw gimbal angle,
end the LM weight is 33260.

The LM weight is 36220.
Okay, Kerl. Understand; 36220.

That's correct. And down in NCUN Lk, H, is

plus 0020.8; DELTA—VT, 0467.6, burn time, 1:11,
DELTA-V,,, 0463.0.

Roger, Karl,; understand. HA is NA, HP is

plus 0020.8; DELTA—VT is OU67.6, with a burn time

of 1:11, DELTA-VC, 0463.0.
Roger. That's all correct.

Oksy.

Houston, this is ~ Endeavour.

Houston, this is Apollo 15. Over.

15, this is Houston. This is Houston; go ahead.

Yes, Karl, this is Jim. I'm back in snd on comm.
As far as that AC and main bus underveolt, I have

not much more to add than whet I said before. Do

you have any other questions?

Roger. Stand by just about 30 seconds, and we'll
come up with a couple.
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Okay.
15, this is Houston.
Go shead, Karl.

Jim, we've been doing & lot of thinking about that
AC glitch down here, and - the coincidence of time -
makes us guess that there 1s a connection with that
power loss, but we don't see how. We'd like to
start off with a couple of questions. The first

cne is, when you - reacquired on the high gain
antenna, did you possibly notice that the high gain
angles were different from what you'd set on the
knobs?

Yes; as a matter of fact, they were.
Okay.

I - T 4id nothing up here to reacquire on the -~ the
high gein. It came back automatically.

Okay; that's interesting information. Were there
any talkbacxs noted changing state at the time of
the glitch?

No change that I noticed.

Okay. Was anyone in the tunnel at the time of the
glitch?

Say again about the tunnel, Karl.
Was anyone in the tunnel at the time of the glitch?
Stand by.

Okay, Karl. Al was in the tunnel, but there were
no electrical connections being made at the time.

Roger. T - I guess e follow up question then —
and you've probsbly answered it — is, was there
any unusual activity associated with the tunnel
umbilicals?
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01 12 34 37 IMP Don't think so - we don't think so, Karl, not at
that time.

01 12 34 41 ccC Okey. And ancther question on this line is, what
was and what is the position of the IM power 1
main B and 2 main B circuit breakers on panel 57

01 12 34 54 1w Stand by.

01 12 35 o4 IMP They 're both in.

01 12 35 08 cC Roger.

01 12 35 18 ¢CC Okay. If you have some minutes to spare up there,
we'd like to go through a cockpit check for open
circuit breakers connected with mein B and AC 2,
on the theory that whatever happened might have
blown & circuit bresker that wasn't obvious to you.,

0l 12 35 37 LMP OCkay. 1I'l1l - I'1l do that now.

01 12 35 4o cCC We suggest - that - well, you know, this - figures
3-1 and 3-2 are a good guide to that for the nor-
mally open circuit breakers.

01 12 35 53 IMP I'1l check all circuit breakers.

01 12 36 22 CC Jim, I've got the diagrams down here, if there's
anything I can do to help you.

01 12 36 30 LMP Okay; we'll look sround.

01 12 38 23 LMP Karl, this is Jim,

01 12 38 26 CC Go ahead.

01 12 38 30 IMP Roger. On 226, under LIGHTING, NUMERICS/INTEGRAL,
LEB AC 2 has been popped, or I believe it's popped.
I would think it'd normally be closed now.

01 12 39 06 CC Roger, Jim. We confirm that that is normally closed.

01 12 39 13 1MpP Okay; it looks 1like it might be the problem.

01 12 49 48 ccC 15, this is Houston.
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Go ahead, Karl.

When you're through checking the circuit breskers,
we have a little procedure we'd like to go through
here as - as a further check.

Okgy. Did you want me to continue checking? I
figured after I - Stand by.

Roger, Jim. We - we'd like to have & - a complete
check there, and don't - don't reset that circuit
breaker, incidentally.

I understand.

Okay, Karl. I've checked all circuit breakers, and
that's the only one that seems to be out of
configuration.

Okay; very good. What we're going to do, Jim, is
to drop the up-link and see what happens. And just
to clarify the communications glitch that we had,
the ground station lost the power amplifier, and
we lost up-link to you. There was apparently no
loss of down-link. So what we want to do now is

to - is to Srop the up-link and see if it creates
the same glitches that - as you got on the AC bus
that time. In view of your circuit bresker being
out, we don't think there's & connection, but we'd
Just like tc have this final confirmation. And - -

Okay; we're standing by.

- - to start the procedure here, we'd like to just
double check that you - thet the dials for the
HIGH GAIN ANTENNA are setting at PITCH, minus 30
YAW, 276.

Yes, that's correct.

Roger. And verify that we have - -

YAW ~ YAW is really - -~

Go ahead.

Yes, we're in TRACK, AUTO.
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We - we'd like to have AUTO and NARROW.
YAW is ~ -
PITCH is minus 30, YAW is 270, and TRACK is AUTO.

Roger, Jim. And what we're going to do now is to
drop up-link for 20 seconds, and you are to read
and record the high gain antenna dials and any
changes that occur there. Then we'll bring up the
up-link; and, at that time, we want you to require -
reacquire HIGH GAIN ANTENNA on - on AUTO, NARROW.
Okay?

Ckay. Right now the YAW indicator is reading
about 280.

What does your dial say?
The dial is 280. The thumbwheel is 270,

That's okay. And are you ready for us to drop
the up-link?

Go shead. Yes, go ahead.

Okay. We'll be dropping - dropping the up-link
for 20 seconds. Here we go.

15, this is Houston. How do you read?
This is 15. I read you loud and clear.
Roger. Did you observe anything special up there?

Nothing other than the - the PITCH went to C, and
the YAW decreased just very slightly. And, of
course, when you reacquired, it went back to -
PITCH went back to 30.

We copy.

15, this is Houston. That's enocugh troubleshooting,
and we're ready to go to PTC now. And we'd like to
heve you use the A and D guads for damping. And
use the B and D quads for spinup. And we'd like to
confirm that we are using a spin rate of .375 this
time,
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01 12 58 35 IMP We copied 211 that, Karl. A and D for damping,
B and D for spinup. And .375 for the rate.

01 12 58 43 <c¢C Roger.

END OF TAPE
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APCLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

cc

CDR

cc

cc

CDR

cc

cC

CcC

cC

CDR

ccC

01 13 24 34 CDR

15, this is Houston. Your rates look low enough
to go into spinup, if 81l of your vents have been
closed.

Okay, Karl. I think we got everything closed,
and we'll go shead and spin her up.

Very good.

lS, could you please confirm that you're on OMNI
Bravo.

That's affirm, Karl. We're on OMNI Bravo.
Thank you.

15, this is Houston. We have a read-out down
here that A-1 jet is on -~ could you confirm that?
And if it is on, let's turn it off,

Roger, Houston;_lS. Your read-out is correct
and it's now off, Sorry, Karl, I overlocked
that one.

Thank you.

15, this is Houston. Your spinup is looking very
gocd to us, and when you have a couple of minutes
to listen, we have a brief status report to send
up to you.

Okeay; go ahead, Houston. We're standing by.

Oksy. In regards to your range rate tape

meter - That is normally sealed in a helium
stmosphere at 15 psi, and with that outer glass
broken, this seal is broken and the meter is

now operating in O to 5 psi in an oxygen
enviromment. We don't know that this has any
effect on 1t, but Grumman is doing tests to show
whether or not it's oksy. Concerning the SPS - -
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01 13 2k 36

01 13 24 Lo

01 13 24 L

01 13 25 23

01 13 25 27

01 13 26 16

01 13 26 33

01 13 26 S8

01 13 27 37

01 13 27 L9

cc

CDR

cec

CDR

CcC

CDR

CDR

CDR

Yes, go ahead.

I was Just going to say, it would be interesting
to hear what they find out.

Roger, we'll let you know. Concerning the 8PS,
we're still reviewing the LOI procedures that
we'll use, but it's probable that we'll want

to start automatically on bank B and bring on

A 5 seconds later, using the circuit breaker,

and then turning it off at 6 minutes and firpishing
up the burn on bank B. TIt's probable that the
other burns, except for TEI, will be done on

bank B only. Any comments on that?

No, that's Just about what we were thinking too,
Karl.

Okay. In the LM, the batteries and the SHe look
in perfect shape, and concerning the lighting
circuit breaker problem, we're still getting in
the data in down here, and we'll review the
situation with you tomorrow. We see no problem
with the high gain antenna. And other than your -
and other than your crew status report and your
onboard read-out, that just about wraps up the
evening. We'd still like to have your PRD read-
outs, and I guess we have a battery charge in
progress that will need to be cut off.

Okay, Kerl; we'll finish up the rest of the items
here and bring you up to date on all the read-outs,
and - Sorry sbout the PRDs, but since ... tonight.

Okay. No problem on that. And I have a - I have
the update to the LM Contingency Checklist, and
if you want to take it this evening, I can give
it to you; otherwise, it can be put off until
tomorrow.

Oksy, stand by.
++. notes you have ... Contingency Checklist.
15, this is Houston. I heard you trying to

come through but we were noisy Jjust then. Hold
off just a minute.
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... Houston, 15.

Reading you better now; go ahead.
15, this is Houston.

Houston, 15,

15, this is Houston. I'm reading you loud and
clear.

15, this is Houston. How do you read me?
«e. Clear.

Roger. Did I understand that you were ready for
the LM Flight Plan - Contingency Checklist update?

Yes, I am, Karl.

Roger. On page 1-1, down under "Power Transfer
and RCS Heater Activation."

Go ahead.

At the end pf step 2, add the following line:
"Circuit breaker 16, STABILIZATION/CONTROL,
ASA, close."

Okay; I copy that.

Roger. On page 1-7. Under "AGS Activation."
Okay?

I was standing by.

Add bvefore step 1: "Verify ASA circuit breaker -
has been closed for 10 minutes."

Roger. Understand before step 1, "Verify ASA
circuit breeker's been closed for 10 minutes."

Roger. The next one is page 2-5.
And on that circuit bresker configuration, in

the second row down, put a black dot under the
ASA circuit breaker.
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Ckay; I understand.

And on page 2-13, Under "AGS Activation and
Self Test," add before step 1: "Verify ASA
circuit breaker - has been closed for 10
minutes."

Okay; I copied all of that.
Very good. That's all of the update.
Okay; thank you, Karl.

15, this is Houston. How are you enjoying
dinner?

It's just fine, Karl.

Great, glad to hear it. Hey, we'd like to ask a
question about that gless breakage in the IM.
Did it shatter into little bits or Just a few
big hunks? How well do you think you got it
cleaned up?

I think we probably got about - maybe 50, 60
percent of what was broken, and it was broken
into - some pieces on the order of three-quarters
to an inch and other little - millimeter-type
pieces.

END OF TAPE
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APOLIO 15 ATR-TO-GROUND VOICE TRANSCRIPTION

cC

CDR

cC

CDR

cC
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CcC

CDR

cec

CDR

cC

CDR

CDR

Okay. 1 guess that gives us a picture of the
situation. We're somewhat concerned about that
having drifted into equipment or - yes, into
equipment.

Okay. Well we loocked around and picked up what
we could with tape, and we took the vacuum cleaner
over and ran it for quite a while to try and pull
up what we could.

Very good.

We don't have any idea why it broke. It didn't
lock 1like there was anything in the ISA which
could have done that to the - just the face of
that meter., The ISA had mostly soft equipment.
It was pretty well padded.

Okay.

15, this is Houston. We're ready to terminate
the charge on BAT A now.

Roger. Terminate charge on BAT A.

And incidentally, we see & - an off-nominal drain
on BAT A, and we'd like to verify that the PITCH 1
and the YAW 1 circuit breakers on panel 8 are

open. If not, we'd like to open them.

Okay. Stand by. Circuit breskers are verified
open.

Thank you. And, let's leave them open.

Roger.

15, this is - 15, this is Houston. I want to
correct a false impression I gave you. We don't
see any off-nominal drain on battery A.

Alright, Fred. Thank you.

Okay; Houston, 15.
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01 15 16 10 cCC 15, this is Houston. Go ahead.

01 15 16 17 CDR Okay. We have g presleep checklist when you're
ready to copy.

01 15 16 34 cc Roger, 15. Go ahead.

01 15 16 40 CDR Okay. Crew status report, everybody's in good
shape. No medication today. The onboard readouts:
BAT C, 3T; PYRO BAT A, 37.2; B, 37.2;3 RCS A, 904
B, 89; C, 91; and D, 89. The fans are being
cycled now, The water has been chlorinated. All
the valves are closed., We're getting ready to
pump up the cabin. And we'll give you a E-memory
dump whenever you are ready.

01 15 17 22 cC Reger, Dave.

01 15 17 28 CDR And one more thing, we've - I've got the PRDs for
you,

01 15 17 32 cCC Great. Go ahead.

01 15 17 37 CDR Okay. CDR is 23020, the CMP is 5008, and the
IMP is 8008,

01 15 17 55 CC Thank you, Dave. And incidentally, if you'd like
to get rid of that biomed harness, you can change
off now, you know?

01 15 18 08 CDR Oh, that should work, right now.

01 15 23 k1 cc 15, this is Houston. We're ready for the E-memory
dump.

01 15 23 4T CDR Roger. And here it comes.

01 15 23 54 c¢C And, Dave, a = we -~ our telemetry says that the
optics power is still on, and I'd like to remind
you to turn it off.

01 15 24 o4 CDR Hey, I thought we just got that ofr.

01 15 24 09 cC Sorry about that.

01 15 24 19 CDR Well, Karl, does your telemetry tell you it's on or

off now?
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They were just telling me that - hey, it was off
about the time that I called you.

Ch, okay.

Endesvour, Houston. Over.

Houston, Endeavour. Go shead.

Roger. Guys, before you go to sleep, I'd like to
have the mode - S=-BAND NORMAL MODE - switch VOICE
to off, please.

S~BAND NORMAL MODE VOICE - switch VOICE to off.
Is that it?

Roger. And, unless you guys have something else,
we're going to let you go to sleep now,

Okay, Bobby. Thank you.
See you sometime.

END OF TAPE
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APOLLO 15 ATR-TO-GROUND VOICE TRANSCRIPTION

REST PERIOD - NO COMMUNICATIONS
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APOLIO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

ccC

cC

cc

cC

CMP

cC

CcMP

CcC

cC

cc

Good morning, Apollo 15; this is Houston. Do you
read? Over,

Good morning, Apollo 15; this is Houston. Are
you aweke yet? Over.

Good morning, Houston; this is 15. Reading you
loud and clear there, Joe. Good morning.

Good morning, Alfredo. It sounds like you had a
good night's sleep, We're standing by for crew
status.

Oksy, Joe; we certainly did have a nice sleep, and
we think your tracking data must be right. The
Moon is getting bigger out the window.

Roger, Al. At least our direction is right,

Appears that way. And, Joe, this is Al. We'll
give you a status report here in about 5 minutes,
when you're organized.

That sounds good, Alfredo., And if You like, I'm
standing by down here with a PAO Gold Bugle
Morning News, if you'd like to hear some,

Joe, can you stand by for a minute on that, We
wouldn't want our IMP to miss it.

No, I agree; he should be aware of it. I'11 stand
by.

Joe, Jim's awake here. Ready to listen,
Roger.

Okay, Apollo 15. This is Your friendly news
reporter with the morning news. Apparently the
Houston Post reported, yesterday, that the Falcon's
checkout went smoothly, and the mission is proceed-
ing on schedule, The inside pages show drawings
of how you will deploy the lunar roving vehicle,
They didn't tell us anything I think we don't
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already know so I won't go into the details of the
drawings. In national news - Now, we may be use =
losing communications now; I'l1l stand by a minute,

02 01 13 50 cc 15, are you reading Houston clearly?
02 01 13 55 CMP Roger, Joe; we're back with you.

02 01 1k 00 cC All right. Moving right along, now, the national

: news, Secretary of Labor Hodgson has asked the
United Transportation Union and the rail industry
to put their dispute before a neutral panel for
settlement. U.S. Benate will vote today on an
aemendment to delsy a federally guaranteed loan to
Lockheed. The vote is expected to be very close,
In local news, a Texas Animal Health Commission
employee said that he thinks that the Harris
County vaccination program against sleeping sick-
ness is almost at an end. I don't know if they're
going to institute preflight quarantine on the
animals or not. And more than a hundred people
were arrested during a raid of the Arlington Country
Ciub in Texes, last night, and gambling equipment
was confiscated. Maybe you left town Just in time.
In sports, yesterday, the Baltimore Orioles
increased their lead to four games in the American
League East by winning the double header from the
Oakland Athleties, 1-0 and 6-4, And the Houston
Astros split a twilight double header last night
with the Phillies, 8 to 3 and 5 to 1. Muhammad
Ali announced that - and I'll stand - all right,
Muhemmad Ali anncunced that he will fight Jerry
Quarry, September, in the Astrodome and Ali also
wants a rematch with Joe Frazier sometime in
March, 1972. The Oilers have trimmed their roster
to 59 players by placing two of the players,
Johnny Peacock and Tom Smiley, on waivers. Four
golfers were inducted into the American Golf Hall
of Fame last night. They are Julius Boros, Cary
Middlecoff, Jock Hutchinson, and the late Walter J.
Travis., And we hate to tell you this, but
Elizabeth Taylor is a grandmother, at age 39 when
her 19«year-old daughter-in-law gave birth to a
6-pound, 2-ounce girl yesterday. And that's all
from the Houston MOCR News Center.

02 01 16 31 CMP Okay, Joe. Thank you very much for the weather
and news this morning.
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Okay, Al, And I have a CSM consumables update and
a number of other things, when you're ready to
listen to them.

Okay, Joe; stand by 1,
Roger,

Houston, this is 15. We are ready to copy the
consumables updates ...,

Al, stand by. We're not receiving you clearly.
Okay. We'll stand by.

Roger; it's very weak and severe noise in the
background, 15. We're standing by for better
comm,

We understand.

Al, this is Houston. The noise seems to have
quieted down again. Why don't we give it another
tIy.

Okay, Joe. Would you like to copy our consumables
and then yop can pass up S-band,

Okay.

Okay, RCS, 90, 89, 90, and 89, On H,, 92, 90, 70.
0,3 90, 90, and 85.

Roger, Jim. We copy all that. Let me give you a
set of figures here., They agree very closely to
vhat you've read to us. At GET L8 plus 00; the
RCS total was 87; and then quad A, 86, 87, 86, 87.
H2 tank, 92, 92, T0. O2 tank, 90, 92, 85, Over.
Okay, I copied all those., As far as sleep, Dave
figures 8 hours in two segments; Al was 8 hours
for two; and I figure I got 9 hours in about three
segments,

Roger; we copy that. Sounds like that's the most
sleep you've had in several months. Out of
curiosity, since we're coming up on this eye-flash
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experiment, I wonder if any of you has noticed
any of the flashes yet?

02 01 24 11 1MP Yes, we have noticed them both nights, Joe.

02 01 24 15 cCC Okay; I guess we'll talk more about that a little =
later on. I have a number of other things to reac
up to you, in whatever order you'd like. They
include a fairly extensive Flight Plan update,
nothing profound but it will require some - certain
amount of writing and then a few miscellsneous
questions which we'd like to ask you,

02 01 24 45 1IMP Ok - okay; I guess I can start on the - these
Flight Plan bit,

02 01 24 sik cc Okay, Jim. And are you the recording secretary
this morning?

02 01 25 01 1IMP Yes,

02 01 25 14k cc Okay, Jim. Before we start, did you get the
radiation dosimeter readings for us?

02 01 25 23 1MP We reported them last night. Do you want them
again this morning?

02 01 25 29 cCC Apparently, we'd like them again the - the - this
morning on the schedule,

02 01 25 36 IMP Okay; stand by,

02 01 27 11 1MP Okay, Joe. I have a radiation report for you,

02 01 27 15 cCC Go shead.

02 01 27 21 IMP Okay, radiaticn. On Dave is 23023; Al, 25009;
and mine is 08010,

02 01 27 44 ccC We copy those, Jim; thank you. And normally, I
guess, we'd like those in the postsleep period
as opposed to presleep, which is when we got them
Yesterday. I guess it's in the checklist that way

02 01 28 00 1MP Okay, we'll - okay, we'll normally do it that way.

02 01 28 05 cCC Okay; fine, and I'm ready to start with the Flight

Plan update., When you're set up to copy up there,
I'11 start at about 54:50,
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02 01 28 20 1MP Okay, let me get to 54:50,

02 01 28 22 c¢¢C Fine, Jim. And we're coming up on an OMNI switch,
When we're on the new antenna, I'll start to read,
You might want slso your IM Activation Checklist
handy because we'll be using it later on.

02 01 28 38 IMP Okay.
END OF TAPE
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APOLLO 15 ATR-TO-GROUND VOICE TRANSCRIPTION

Houston, how do you read 157

Jim, you're loud and clear, and we're ready down
here if you are.

Okay. I'm at 54:50 on the Flight Plan.

Okay. Before I start into it step by step, let me
just say that it's basically -~ the - the change is
basically moving some of the items around in time,
and there's not many changes in procedures involved.
The one main thing is we're going to ask you to go
into - into the IM & little early, I guess, earlier
than you had planned. And we're going to alsc re-
quest that you give us enough - you bring encugh of
the telemetry on line so we look at the - can look
at the IM batteries. And there's no particular
reason we want to do this today. Nothing that we
suspect is wrong, but rather, apparently, the sys-
tems people are interested in a better granularity
in data points that they're taking on these bat-
teries. That's the reason for this particular
addition. Other than that, I think there's no -
nothing at all very - very different sbout this
Flight Plen update, other than a few minor changes.
And I'1l go shead and start if you're ready.

Okay. I'm ready, Joe. And we understand.

Okay; 54:50, the step "If LM/CM DELTA-P less than
2.7 psid, LM TUNNEL VENT valve, panel 12, vent
until DELTA-P greater than 2.7 psid."

Okay. I have "If LM/CM DELTA-P, is less than

2.7 psid, IM TUNNEL VENT valve on panel 12, vent
until DELTA-P greater than 2.7 psid."”

That's correct. Now turn cne page to 55 plus 15.
Okay; I'm there.

Ckay. Insert "Stop PTC at roll 50 degrees. HIGH

GAIN ANTENNA angles: PITCH, minus 48; YAW,
plus 82."
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02 01 35 25 IMP Roger. "At 55:15, stop PTC roll 50 degrees; HIGH
GATN ANTENNA: PITCH, minus h8; YAW, plus 82."

02 01 35 37 CC That's correct. Now, turn back several pages to
3-54, please. And that's the "Cycle Film in Pan
and Map Cameras' page - procedures page.

02 01 35 58 IMP Okay; I have it.

02 01 35 59 (¢ Okay. Down near the bottom, delete the line "SM
SECTOR 1, SM/AC POWER, OFF." And add in its place
"MAP CAMERA on - that should read "MAP CAMERA on
STANDBY /talkback gray.”" Over.

02 01 36 34 IMP Okay; understand. Delete "SM SECTOR 1, SM/AC
POWER, OFF," and add "MAPPING CAMERA on to STANDBY/
talkback gray."

02 01 36 L6 cCC That's correct. Now, turn back toc 55 plus 50, and
there's a long series of deleted activities that
will follow. These - All because we're not going
to do a midcourse 3, as you're well aware. And
I'11 call them out line by line, and they'll carry
through for - I guess about a page and a half here.

At 55:00.
02 01 37 20 1IMP Oksy; go ah=ad.
02 01 37 22 CC Delete "P30 external DELTA-V" and "V49 maneuver to

pad burn ATT." Turn the page. Jim, I've apparently
made a mistake on that. That should have been 55:50.
I think you're at the right - the right place. Con-
tinuing on over to 50 - -

0z 01 37 50 LMP Yesy; I got it.
02 01 37 51 cC Roger. Continuing to 56 plus 00, delete the next

seven lines up to the two lines which you should
leave in: "02 FUEL CELL PURGE" and "WASTE WATER

ouMmp."
02 01 38 14 1MpP Ckay; I have that.
02 01 38 16 cC Okay. Continuing - continue deleting the lines

below that, down to 57 plus 00.
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Okay. 5o the only two actions we have on that
page, 56 hours, is the "02 FUEL CELL PURGE" and
the "WASTE WATER DUMP."

That's affirm. Now, once again backing up to the
time, 55 plus 50. That should read "VERB 49 maneu-
ver to LM checkout attitude," and that attitude is
"305, 090, 000. HIGH GAIN angle: PITCH, minus 30;
YAW, 276."

Okay. "VERB 49 maneuver to IM checkout attitude"
at 55:50; the attitude "305, 090, and 000; HIGH
GAIN: PITCH, minus 30; and YAW, 276."

Readback's correct, Jim. . I'1l stand by until we
get another OMNI change.

Okay.

15, Houston, Our comm's quieted down agein, and
I'11 continue if you're ready.

Okay. I'm ready, Joe.

Roger, Jim. At 56 plus 50, start "CSM Systems
Checklist, IVT to LM," and this is an item that's
moved up from 57:20, by the way.

Okay. At 56:50, start "CSM Checklist, IVT to IM."

That's correct, and you are to start that checklist
from the beginning. And at 57 plus 00, you move
the C8M PTC procedures to completion of ocur IM
battery checkout. And I guess that's an item for
Al.

Ckay; understand. We'll move all that there for
the PTC until after we complete the battery checkout.

That's correct, and that should come around 57

plus 50 or perhaps a little later. But, once again,
not time critical. We're coming up on 57 plus 30.
And, if you'll take out your LM Activation Checklist,
page 1-1, please.

Okay; I have it.
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Okay. And this is to start at 57 plus 30. Perhaps
you should put a mark in your time line, but then
on - on the checklist from page 1-1, delete "Comm
carrier, CWG connector." Delete step 2. Delete
step 5.

Okay. On 1-1, I delete "Comm carrier, CWG con-
nector;" step 2; and step 5.

That's affirm. Do page 1-13. And if you'll turn
to that, do 1-13, except in step 2.

In step 2, delete "VHF B TRANSMITTER, close; VHF A
RECEIVER, close; CDR AUDIO, close.” And add the
instruction "CB 11, ECS CABIN FAN, close."

Okay, Joe. On 1-13, under step 2, to delete "VHF E
TRANSMITTER, close; "VHF A RECEIVER, close; COM-
MANDER AUDIO, close." And add "CB 11, ECS CABIN
FAN, close."

That's correct, Jim. Do page 1-1h, except in
step 5. Delete "VHF A TRANSMITTER, close; VHF B
RECEIVER, close;" and delete step 6.

Okay. On 1-1k, we'll do all that. Under step 5,
we'll delete "VHF A TRANSMITTER, close; VHF B RE-
CEIVER, close;" and want to delete step 6.

Readback's correct, and add step 7. Your comm
S-BAND configuration is "PM, SECONDARY, PRIMARY,
OFF; PCM, OFF/RESET, OFF, and HI."

Okay. The S~BAND configuration is "PM, SECONDARY ,
PRIMARY, OFF; PCM, OFF/RESET, OFF, and HI."

That's correct. We'll want you to stay in the con -
configuraticn for 15 minutes while we take the data.
After that time, do page 1-18 and 1-19.

Understand to stay in that configuration for 15 min-
utes, then do 1-18 and 1-19.

.
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Okay, Jim. = Sounding fine. Now, back into your
time line. At 57 plus hS, proceed with LM house-
keeping. And we've got some words here on the
housekeeping. I'll read them to you, and 1 guess -
Copy down whatever you think you haven't done yet.

Okay; understand. At 57:45, we're to proceed with
IM housekeeping, and go ahead with the - your steps,
Joe. I'1ll note them down.

Okay. Vacuum cgbin fan filter. And as a subgroup
under this, you unsnap netting around cabin fan
filter.

Then you vacuum the filter. But do not scrub
bristles of the vacuum cleaner over the surface
of filter. Then, you remove the remaining parti-
cles on cabin fan filter with sticky tape, using
care not to dislodge filter material.

Then, you remove the particles on the inlet screen
of the vacuum cleaner with sticky tape; and, finally,
replace the netting.

And, Jim, that's the end of that procedure. Our
comm's starting to fade out on us, so we may not
be able to zopy you. Hopefully, you're copying
us clearly still.

Yes, we are, Joe. I got that ...

Okay, Jim. And Just an added note on that. As
you're well aware, we're interested in cleaning
up as many of those fine glass particles as we
can, which is primarily the reason for - for this
procedure.

Yes; we quite agree, Joe.

Okay. At the time 5T plus 45, the steps "S-BAND
AUX, TV to SCIENCE, PAN CAMERA POWER to on," and
then in parenthesis, "“for 5 minutes/OFF." and
finally, "S-BAND AUX, TV to off."
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02 01 5k 29 1MP Okay, Joe. At 5T:45, understand you want the
"S-BAND AUX, TV to SCIENCE." Then I missed the
information after ~ after that, and then, finally,
the last one was "S-BAND AUX, TV to off."

02 01 54 48 cC Okay, Jim. What we're interested in here is look-
ing at the pan camera temperature. And the center
step, the one you missed, reads "PAN CAMERA POWER
to on for 5 minutes and then QFF."

02 01 55 18 1IMpP Okay; understand. "PAN CAMERA POWER to on for
5 minutes and then to OFF."

02 01 55 26 CC That's correct. At 57 plus 50, "CSM proceed with
PTC activation."

02 01 55 53 IMP Okay. At 57:50, "CSM proceed with PTC activation."

02 01 56 00 CC Roger. And turning over a page to 60 hours. After
the step "S-BAND AUX, TV-off," add "PAN CAMERA SELF
TEST to off." And - -

02 01 56 22 IMP Roger, Joe.

02 01 56 33 IMP Joe, do you read me now?

02 01 56 35 CC Okay, Jim. Reading you loud and clear.

02 01 S6 40 IMP That last information you gave me on S-BAND AUX,
TV. I add that - I added that in at 57:45. Is
that correct?

02 01 56 5k cCC Jim, no; negative. Turn over the page to 60 hours,
60 plus 00.

02 01 57 08 1MP Okay; I have 60 hours.

02 01 57 22 1IMP Okay, Joe. I'm at 60 hours.

02 01 57 24 cc Okay, Jim. This is a new step completely at

60 hours. We did say something at 57:45. 1'11l
come back to that in a minute to make sure that's
straightened around. But at 60 hours, after the
step in the Flight Plan, S-BAND AUX, TV to off,

add two steps. And they are "PAN CAMERA, SELF TEST
to off" and "MAP CAMERA, ON to OFF." Over.
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Okay; understand. Two steps there after '""S-BAND
AUX, TV-off." "PAN CAMERA, SELF TEST, off" and
"PAN [sic] CAMERA, ON to OFF."

That sounds - that sounds good, Jim.
Let's go back to 57:45.

Okay, Jim. At 57:45, the three steps you added in
there should be "S-BAND AUX, TV to SCIENCE; PAN
CAMERA POWER, on for 5 minutes and then off; and
S-BAKD AUX, TV, off."

Okay ; understand that. I guess I got a little
confused there, Joe, when you said turn the page,
and you turned several pages to get to 60 hours.

I think you caught me in that. I guess I did.
Sorry.

Okay. I'm ready to go on to the next one, Joe.

Okay, Jim. That completes the Flight Plan update,
and you shculd know by now that you have to take
me for what I mean, not for what I say. I do
have ~ -

We did.

Roger. I 4o have a note, which you ¢an put down
in the margin or wherever, and it involves sub-
sequent P23 sightings as required.

Okay .

And the note is "Reduce trunnion to less than
10 degrees pefore zeroing optics.” And then,
"Always do optics calibration after optics zero
in P23."

Okay, Joe. For subsequent P23 sightings, we're
to reduce the trunnion to less than 10 degrees
before zeroing optiecs, and always do the optics
CAL after the optics zerc in P23.



Tape 43/8

Page 136
02 02 01 13 cC That's exactly right, Jim. And that is all I have
: on my Flight Plan update. I guess we've got an

afterthought here. TI'll get with you in a minute.
I do have - some other questions which I'd like to
ask, but let - let me give you this addition while
you have the Flight Plan there on your lap. And
it involves the time 56 plus 20. I'll stand by
when you're there.

02 02 01 59 IMP Ckay. I'm at 57 - 56:20.

02 02 02 03 cCC Okgy. The step is "Direct 02 open until cabin
pressure equals 5.7 psia.”

02 02 02 31 LMP Okay; understand. At 56:20, "Direct O, open until
cabin pressure equals 5.7 psia."

02 02 02 37 cCC That's correct.

02 02 02 49 cCC And, Jim. I'm going tc wait until the comm gets
a little better before I continue on here. Be a -
a8 minute or so.

02 02 02 58 IMP Ckay.

02 02 05 53 CC Apollo 15, Houston.

02 02 06 05 LMP Go ahead, Joe.

02 02 06 07 CC Jim, we've got about three or four smali questions
for you. Your choice whether you'd like to talk
about them now or proceed on with the light-flash
experiment.

02 02 06 18 1MP No. We're going to delay that light-flash experi-
ment anyway until we get cleaned up here and have
breakfast. So you can ask - ask the questions.
We'll be thinking asbout it while we're cleaning up.

02 02 06 30 cCC Okay. That sounds good. Our first one, wve noted

a very small load change on battery bus A yester-
day, several minutes prior to your SPS burn, and
we're trying to - to chase down what may have caused
this. We suspect that you may have - have closed
two circuit breaskers that should have been closed
and just are curious to know if you did close them,
or if when you looked to verify them, they were
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already closed. And, the circuit breakers in
guestion are the SPS PITCH 1 and YAW 1 circuit
breakers that feed BAT A.

Okay. We - we closed those per checklist, Joe.

Jim, I understand you closed them per the check-
list. By that do you mean that you - when you
locked at them, you found them open and closed
them?

Okay. That's firm, Joe. They were open, and we
closed them per the checklist,

Okay. The guys in the back room here psyched that
out pretty well, I guess. Thank you. That - I
guess that was a question mostly of academic in-
terest. Al, the circuit bresker in the lower
equipment bay, AC 2, is still out as you're well
aware, and it affects a number of EL and DSKY
lights and so on, and we'll want to talk to you
later on today sbout this. It should be no prob-
lem in any way, but we do want to talk about -
discuss ramifications of the - of the various
workarounds which this may invelve. And, finally,
we've been roting during the night some small
oscillations in accumulator quantity, and we'd
like for you, please, to check your SECONDARY
RADIATORS. Verify that's in BYPASS. That's
panel 377.

Okay. We're checking panel 37T now.
Okay.

Okay, Joe. On that - on that valve on 377. It
was in BYPASS, and Dave just cycled it to - cycled
it to NORMAL and then back to BYPASS.

Okay, Jim. Thank you. And that's all we have
down here for the time being. I've been reading
the Apollo 15 Status Report that's put out every
2 hours. What's normally several pages is Just a
page today. And - with very few words on it, the
most prominent one being the word nominal, the
meaning of which I'm going to look up as scon as
I get off this shift.
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02 02 11 39 IMP

02 02 11 51 ¢C

02 02 12 05 LMP

Very good.

And, Jim, unless you have any questions, why don't
you proceed on with a comfortable breakfast, and
we'll be standing by for a callout of when you're
ready to continue.

Okay, Joe. Thank you.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

CDR

cC

CDR

CcC
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cC

CDR

ceC

CDR

ccC

CDR

ccC

CDR

Houston, 15.
Go ahead, 15, This is Houston.

Okay, Houston. We're getting ready to do the
light-flash experiment, and we'd like to run the
tape recorder so we can get the voice marks on it,
if that won't interfere with any of your ...

Okay, Dave. ©Stand by. I'll inguire.
Okay.

TUNNEL VENT valve.

15, this is Houston.

Houston, 15.

Roger. In answer to your question on the DSE,
we'll handle the DSE from down here when we start
the eye-flash experiment. We do have a - a request
of you befare you start the experiment, though.
We don't have the necessary oxygen purity in the
IM yet that we think that we're going to need for
the surface EVAs several days from now. And -
consequently, we want you to start to vent the IM
once again. We're going to drain it out and fill
it with oxygen again later on today. ©So, if you
would please, turn the TUNNEL VENT valve to the
VENT position before we start the eye flash.

QOkay, Joe. That's in work.

Okay.

Okay, Houston. And we'll take a couple of minutes
here and run s hatch-integrity check and make sure
it's all fixed up, and we'll be with you in about 5.

Roger, Dave. Sounds good.

Okay, Houston; 15. The TUNNEL VENT ... pretty good,
so0 Wwe can go ashead and start the experiment.
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Okay, Dave. We're stand by. And I could give you
a few reminders on the experiment here, if you'd
like them.

Okay. Go ahead.

Roger. We're just interested - in primarily a
mark from each of the three of you when you notice
a - a flash. And then, you might indicate who it
is ecalling it out and then a description, as you
see it: position, color, et cetera, et cetera.
And - if - any - 1f another one of you notices one
in the meantime during the description, call mark,
and that one then takes precedent [sicl. Over.

Okay. That's about the way we talked it over, Joe.
We're all set. Thank you.

Roger.

And, Dave, we'll be standing by for when - -
Houston.

Go ahead.

Okay. If you'll start the tape recorder, we'll
start.

Roger, Dave.

Okay; Houston, 15. We're starting.

Roger.

Dave, this is Houston.

Go ahead, Houston.

Roger, Dave. And, just wanted to make sure you -
you understood that we'd also prefer the mark on
real time comm, as well.

Well, 8ll right.

15, this is Houston.
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Roger, Dave. Since I haven't heard anything,
I'1l assume you haven't noticed anything yet. And
I'm assuming, also, that you are wearing your eye
masks.

., message, Joe. And the window shades are up,
and the cabin is dark.

Okay. Thank you.

And we're concentrating pretty hard.
MARK IMP.

Roger.

MARK CMP.

Roger, Al.

And, Al, any sensation other than just a flash?
Negative, Joe.

Okay.

IMP MARK.

MARK CMP.

MARK CDR.

Roger.

MARK CDR.

Roger, Dave. And is it a - just a pinpoint, or a
streak, or what?

All coming on the DSE, Joe.
Okay.
We can give you that, but it might get confusing.

MARK CDR.
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02 03 49 o4 CDR Houston, so far we've all seen just point sources
of light, rather than stresaks.

02 03 49 11 cCC Okay, Dave. And some of us are a bit - -

02 03 k9 13 cMP MARK CMP.

c2 03 49 14 ccC Roger.

02 03 50 14 cc 15, this is Houston. If you see something signif-
icantly different from the point source, we'd like
a real-time voice description of it, as well as
DSE recorded.

02 03 50 26 CDR Okay, Houston. Fine. It's just that when we're
trying to talk back and forth with the time delay,
it's going to get confusing on the comm for us to
try and record mark CDR.

02 03 50 37 cCC Understand, Dave.

02 03 51 35 LMP MARK LMP.

02 03 51 38 cc Roger.

02 03 52 52 LMP MARK IMP. And this one did have a - a streak
nature to it. Like it went from 8 o'clock over to -
the plus-X position.

02 03 53 0T CC Roger.

02 03 53 30 CMP MARK CMP.

02 03 53 47 CMP MARK CMP.

02 03 54 12 cMP MARK.

02 03 54 59 CMP MARK CMP.

02 03 55 06 CMP MARK.,

02 03 55 47 CDR MARK CDR.

02 03 57 37 CDR MARK CDR.

02 03 57 39 CC Roger.

02 03 58 37 LMP MARK IMP.
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Roger.
MARK IMP.
Roger, Jim,
MARK CMP.
Right on.
MARK IMP.
Roger.
MARK CDR.
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MARK CMP.
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MARK CMP.
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MARK CMP,

MARK LMP.

MARK CMP.
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02 ok 19 58
02 04 20 37
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MARK IMP,

15, this is Houston. Are you still with us?

That's for sure. Still here. R
MARK CMP.

MARK CMP,

MARK CDR.

15, Houston., Are you still with us?

Roger. ...

MARK CMP.

Roger.

MARK CMP.

MARK CMP. -
MARK CMP.

MARK IMP.

MARK CDR.

MARK CDR.

MARX CDR.
MARK CDR.
MARK CDR.
MARK CMP. —

Roger, Al. And we're coming up on about 10 minutes
remaining.

Roger.

MARK CDR.
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MARK LMP.
MARK CDR.
MARK CDR.
MARK CDR.
MARK CDR.

Okay, Houston. We've got 60 minutes up here.
How's your clock look?

Dave. We're coming up on 60 minutes here too. And
I've - I think that's certainly an adequate period.
A couple of quick questions, though. Could you de-
scribe for us briefly your positions in the space-

craft during this time?

Okay. We've got it - several comments for you, Joe.
Let us un -~ uncouple here, and we'll talk to you
for a while about this.

Roger.

Oksy. Houston, 15. I guess - we realize the in-
terest behind this and the significance of the
thing and - and we'll each try and describe what

we saw in the way of the flashes. And I think -
because of the randomnum - randomness of the flashes,
it was probably better to let us go ahead and work
out the events on the DSE. And I think, also,
you'll find on the DSE, when you review the tape,
that we've come up with a little scheme to give you
some guantitative data, which may or not- may not
be the best. And if you have any suggestions on
future tests or how we can make it a little better
for you, we'd be glad to hear that. As to our po-
sitions in the spacecraft, we're in our launch -
regular and launch positions; I'm in the left, and
Al's in the center, and Jim's in the right. Do

you still copy?

END OF TAPE
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Roger, Dave. Loud and clear.

Okay, I guess - as far as my impressions, I would
say 90 percent of what I'd call a point source of
light. And to give you perhaps an analogy, you
might picture yourself sitting high in the stands
of the - of the Ice Capades with the arena darkened
and some single figure on the - on the ice, like
Peggy Fleming, doing a nice thing. And you loock
acrogs at the other side of the - the dark arena
and somebody shoots a flashbulb out of their
Instamatic or something, and that would be what
I'd call a - a typical flash of intensity 5 on

a scale 1 to 5, and we tried to sort these out
relative to their intensities. And that - that
would be my impression of 90 percent of what I saw.

Roger.
Okay, let Al give you his impressions.

Okay, Joe. I guess I didn't see the same thing
that Dave did - and - talking about the intensity,
I guess that's a very subjective thing. But I
guess the analogy with the flashbulb ... was very
good for the brighter intensities, and it seems
like there was - there was one flash maybe that
was of ..., an intensity in the majority of the ...

Hey, Al ~ Stand - Al, stand by. Stand by.

Al, we're starting to lose you because we're
changing our OMNIs now. Could you stand by a
second, and I'll give you a call back?

Okay, Joe.

15, while you're standing by waiting for the OMNI
to come around where we can read you more clearly
- Dave, that was a very, very nice description of
the flashes. Of course, we're very pleased with
the - apparently, the intensity values that you
put on the - on the DSE. And I think our comm

- comm is starting to improve here, Al, so I'11
be standing by for your continued description.
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Okay, Joe. I guess in addition to - to what's
been said already, most of the light flashes seem
to be of the order of flashcubes or maybe star-
bursts that you've seen in the sumertime. I saw
very few streaks or radial paths of light. They
all seem to be just point sources of light, ang

- and I guess that's really about all I've got to
add, Joe; I'll - I'1ll see if Jim's got something.

Roger.

Joe, I just have one comment, ... that's on the
tape. And that is, Just after the timing ...
ended, we were taking - about to take our masks
off, I had one - very brilliant streak. ... - -

Stand by - stand by.

-~ - .. 8t 9 o'clock - -

Jim, stand by a second. Our comn's starting to
drop out again, and it may be a pertial problem
with your microphone position. Stand by just a
second though, please.

Okay, Jim. We have comm again. Proceed on.

Roger. I wanted to comment on one brilliant streak
that I had just after the timing period had ended,
and I was about - I was in the process of taking
the mask off, and there was a brilliant streak,
intensity 5, that went from the 9 o'clock position
- through 12 o'clock - and out the 3 o'clock.

Roger, Jim. We copy that. And could you tell us
which eye that one was in?

Well, it seemed like it went from the left eye to
the right eye.

Okay; very interesting. Endeavour, the principal
investigators on this, Dick Benson and Larry Pinsky,
have followed it closely and are quite pleased, I
think, with the data you've given us, they'll be
looking at the DSE information in detail and may
have a - some definite procedure changes to give

to you later, based on the information you've

given us so far. And T guess as far as we're
concerned, we have no more questions.
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Okay; fine, Joe. We'll be standing by and I - I
guess another that - that you've picked up -
interesting thing, is that the - the flashes are
quite easily located relative to either eye or
the position within either eye, which I think we
found rather interesting.

That's remarkable, Dave. Right; thank you.

15, when you get squared away there, we'll be
looking for - your starting to charge battery B,
battery Bravo.

Roger. Understand. And I might add one more
comment that - in discussing that - that last one,
why, Jim didn't quite have that impression of
localization within each eye, although Al and I
both do.

Okay .

Jim, this is Houston again. I have a small addition
to your Flight Plan update which I can give you
whenever convenient for you.

Okay; stand by.

Roger; whenever convenient, Jim. No hurry on it
at all,

Battery chearge B is in process.
Roger.

Okay, Joe. I'm ready to copy these additional
comments ycu have for the Flight Plan.

Roger, Jim. The first one is at 53 hours exactly,
and it's just a note for your information.

All right, go ahead.
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02 oh 46 19 ccC Roger. 1In the left-hand side of the Flight Plan
there, the "Lift-off time (if required).” Note
that it is not required in this case so we don't
have to worry about that. The - second change -
is possibly not a change: at 60 hours, 6 0 hours ,
I wanted to doublecheck your readback of the addi-
tion which I gave to you earlier. And it should
read, at 60 hours: "PAN CAMERA SELF TEST, off,"
and "MAP CAMERA ON, to OFF." Wanted to double-
check that last step.

02 o4 47 11 1IMP Roger. I have both of those, Joe, and they occur
after the S-BAND AUX TV, OFF.

02 0k 47 17 cC Okay; thank you very much, Jim. The third change
is an addition to the IM Activation Checklist
changes which I gave you earlier.

02 ok 47 33 IMP Is it in the Activation Checklist or is it in the
Flight Plan?

02 ok 47 36 cC I think you copied it in the LM Activation Check-
list on psge 1-13.

02 ok 47 47 1MP Roger.

02 04 48 11 1MP Okay. I'm on 1-13 of the Activation Checklist.

02 o4 48 15 ccC Okay, Jim. After the addition on that page which
reads, "Circuit breaker 11, ECS CABIN FAN, closed,"
add: "Circuit bresker 11, EPS: pC BUS VOLT,
closed."

02 Ok k8 43 1MP Okay; copy: "CB 11, EPS: DC BUS VOLT, closed."

02 0b L8 48 cc Okay, Jim. That's it from down here for a while.

02 0k 57 51 cC 15, Houston.

02 04 ST 56 CDR Houston, 15. Go.

02 Ok 57 58 (C Roger; Dave. The next time one of you floats past
the LM/CM DELTA-P gage, could you get a read-out
for us, please?

02 ok 58 10 CDR Roger; stand by.

02 04 58 12 (¢ Roger; no hurry.
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2.0.
Copy 2.0. Thank you.
Roger.

Apollo 15, go to POO and ACCEPT, please, for a
clock-sync update.

Roger. POO and ACCEPT.
Your computer, Dave.
Roger.

Dave, is that time okay?

Roger. We're within about - 1200 to the mission
timer.

Scunds pretty good to me.
That's the old NOUN 65 trick.

Roger. I guess I should have said 12 mini-
seconds.

Yes. Mercy, yes.

Yes.

15, Houston. Requesting BLOCK on the UP TM.
Roger. Thank you.

Hellc, Houston, 15.

Hello, 15, this is Houston.

Hey, Joe, I just did a DELTA-V and null bias check

if you want to copy ...

Go ahead, Al.

Okay, the DELTA-V check was - test was satisfactory.
It was a residual minus 21.0 in 10 seconds, and the

null bias was .8 feet in 100 seconds.
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Okay, Al. We copy. Thank you.
And, Al, this is Houston.
Yes, go shead, Jce,

Roger. Will you be starting into your lunch break
now?

Affirmative.
Okay. That sounds like a good idea.

15, Houston. If anyone by chance floats past the
LM/CM DELTA-P gage, we'd like another read-out.

Okay, Joe. We'll get that for you,

END OF TAPE
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Apollo 15, Houston.

Houston, 15. Go ahead, Joe.

Roger, Al. Would you tell Jim, please, that I've
got a - a change Echo to his IM Activation Check-
list, when he finishes with lunch and wants to copy
it down. No hurry on it, but I don't want to for-
get it.

Okay, Joe. I'll tell him.

15, Houston.

Houston, 15. Go.

Roger. The next time somebody goes down into the
kitchen to mix up some food, could you read the
DELTA-P gage for us, please.

Roger. It's 1.9.

Copy 1.9. Thank you.

15, Houston.

Houston, 15. Go.

Roger, Dave. As luck would have it, we lost our
comm just as we got the DELTA-P number from yocu.
We copied 1.9. Verify that for us, please. And,
also, would you make sure that the valve is still
in the VENT position.

Roger. I checked that. It's IM TUNNEL VENT and
it's, well - 1.9 to 2 - pretty close.

Oksy, Dave. Thank you. Just leave it in that
position. ‘

Roger.

15, this is Houston. We have a further question
about the 1M TUNNEL VENT valve.
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Okay; go ashead, Joe.

Roger, Dave. We should have had a much greater
drop in pressure - during the - the time between
these two readings. We want to confirm that you
went to the DELTA-P position to read the meter this
second time. Over.

Oh, no. I thought you just wanted the reading in
the 1M position.

No, sir. Apparently we have to go over to DELTA-F,
get a reading, and then go - return to the VENT
position.

Yes, that's absolutely correct, Joe. Thank you.
We'll do that.

Okeay. In the IM/CM DELTA-P - it's 2.9, and then
back to LM TUNNEL VENT is 3.5.

Okay, Dave. We copy that. Sounds so much better,
Yes, it sure does, doesn't it.

Houston, this is 15.

Roger, 15; go ahead.

Joe, I understand you have another change to the
Activation Checklist.

Roger, Jim, I had to change Echo for you. I'm
up to change Foxtrot already, if you're ready to
copy .

I'm ready to copy, Joe.

Okay. Nothing very profound here. It - it has to
do with the LM housekeeping cleaning procedures I
read to you at 57 plus 45. And the procedures
which I read were basically s ¢leaning of vacuum
cabin fan filter. And it involved unsnapping a
netting around the cabin fan filter, running the
vacuum cleaner over it, and finally replacing that
netting. And we've had second thoughts about that
entire procedure down here - mainly, because the
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netting is in too cramped an area to get to com-
fortebly - it tekes a long time to take the netting
off and replace it, and the - the procedure is,
actually, not too effective, anyway. ©So - we want
you to delete this entire step, and I have two more
to add instead of this particular step at 57 plus
45, Am I clear so far?

Ah, yes, you're clear so far. Do you still want
us to turn the cabin fan on?

Roger, Jim. In fact, the procedure now reads like
this. Before you begin the IM Activation Checklist
and you're entering the LM, we want you to vacuum
all the IM accessible areas such as Velcro, places
like that, where dirt and particularly glass parti-
cles have accumulated. Then, when you've cleaned
it to your satisfaction, tape the vacuum cleaner
to the engine cover. Let it run while you'ré do-
ing the rest of the housekeeping activities. Over.

Ckay; I understand, Joe.

Okay, Jim. And then, finally when you're through
with the hcusekeeping activities, clean the veacuum
cleaner inlet screen with sticky tape. We think
you'll probably find there are glass particles
there whichk you can remove conveniently with the
sticky tape.

Okays I copy.

Okay, Jim. That's all I had for you, really.
Joe, this is 15 again.

Go shead.

Roger. Did you confirm that you still want us to
turn the cabin fan on?

That's correct. We - we confirm that. We want
the cabin fan turned on.

Okay. And assume if we - if we should see any
glass on the cabin fan filter, then I suppose we
should try to get down there with tgpe and clean
it off.
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Roger, Jim. That's right. It just - we do not
now want you to unsnap the netting around that
cabin fan filter, in spite of what we told you
earlier. It still might be possible to clean that
area with sticky tape - without unsnapping the net-
ting, though.

Okay; 1 understand.

Basically, - I know you understand. We - we just
want as much of the glass in the LM cleaned up as
you can find.

Okay. I think we cleaned it up pretty well yester-
day, but we'll do it again.

Roger. Just look around. It may not take much at
all to teke it.

Houston. Apol -

15, this is Houston.

Yes, Houston. Go ahead.

I was informed that you called, did you call?

Roger. We were wondering if you've got the HIGH
GAIN angles for us - -

Stand by.

Yes, we called you.
Houston, Apollo 15.
15, go ahead.

Okay. We are ready to cycle the cameras, now, if
you've got some HIGH GAIN angles for us.

Stand by on the HIGH GAIN angles.

Roger, 15. Your HIGH GAIN angles are PITCH,
minus T5; YAW, plus 36.

Okay; understand. PITCH, minus 75; and YAW,
plus 346 [sic].
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Pilus 36. Affirmative.

Okay; tell you what, Houston, we'll go back to

50 degrees roll and pick up the UV for you ... up
here.

15, this is Houston - -

And, Houston, 15. Did you copy the P527

Roger. We got your torguing angles. Thank you.
And they say down here that you don't need to roll
at the present time. We'd just as scon save the

propellant.

Well, we'll pick it up at the 50-degree mark, when
we come around.

Okay; that'll be fine.

Okay, Houston. We've got you on the high geain now,
and we'll check our circuit breakers, be ready to
cycle the cameras when you're ready.

We copy, 15.

Okay, Houston; 15. If you've got telemetry, we'll
cycle the film on your cue.

Roger. Stand by, 15.

Roger.

15, this is Houston. Before we cycle the cameras,
we need to stop PTC. You can either do that im-
medistely - or else go through the - go through
the 50-degree roll and use the angles that are in
your Flight Plan. That's your choice.

Oh, we'll just press on to 50 degrees, and stop
there. We thought you could pick it up on the way
around.

That will be fine. Thank you.

Houston, Apollo 15.

15, this is Houston. Go ahead.



Tape 36/6
Page 158

02 07 29 18

02 07 29 L8

02 07 30 00

02 07 30 15

02 0T 30 57

02 07 31 12

CDR

cc

CDR

CDR

cc

CDR

Okay. I'm taking a look at our attitude for the
UV photos. We see we need a ROLL of 153, and
Your update today gave us a roll of 050 degrees.
And, it seems like we probably ought to stop the
roll at 153, and just skip that 050-degree atti-
tude so we can save the meneuver.

15. The high gain won't be available to us at the
angle 153.

Okay .

And, Houston, 15. For future reference, I - I
guess we are to understand that you cannot do the
camera cycling while we're in PTC, even though you
have high gain. Is that correct?

Dave, there are pros and cons to that. We could

do it if we finessed it just right. But since it's
difficult, and we have to stop rolling anyhow, it's
better to stop the roll this time.

Well, that - that's true. We were just trying to
save you a maneuver. We got to stop the roll and
start the roll again to get back to another spot.
But, we'll go that way.

END OF TAPE
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QOkay, Houston; Apollo 15. Standing by for the
MAP and PAN CAMERA, ON, on your cue.

Roger, 15. We have a good high gain lock on, and
we're GO for the cycling of the cameras.

Houston, Apollo 15.
15, this is Houston.

Roger, Houston. We're standing by for your cue
to cycle the map and pan cameras.

Roger. We are ready to cycle the man and pan -
the - the pan and mapping cameras. Go ahead.

Okay. The man [sic] and pap [sic] cameras are
coming up now.

Houston, Apollo 15. That completes the man [sic]
and pap [sic| camera operation. And if you're
through, we'll secure the high gain and maneuver
to the UV ettitude.

Okay. You're GO to maneuver to the UV photo at -~
attitude.

Okay. On the way. Thank you.
15, this is Houston.
Houston, 15. Go ahead.

We wonder if you can give us an estimate of how
long it takes between removing the Lexan shade
and getting the cardboard shade back into the
window, when you go into the UV experiment. We
need something rough to, say, plus or minus 30
seconds.

Karl, this is 15. Looks like you just barely got
started when we - when we lost the S-band. How
about saying that over again, please.
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Roger. We'd like to have an estimate of how
much time it takes between removal of the Lexan
shade, and installation of the cardboard shade,
when you go into the UV experiment. Something
rough to, say, plus or minus 30 seconds.

Karl, we've kept the cardboard in the window up
to now. We've had no need to put in the Lexan,
so we can't give you the ... right now.

Okay.

But we will - the next time we change it, keep it
in mind, and we'll give you the ...

Okay. We'd like to have an estimate on that,
when you get a chance.

Houston, 1°5.
Hello, Houston; 15.
15, this is Houston.

Okay, Karl. We're through with the UV photos,
and the window number 5 is still clear.

Thank you very much for the report.

15, this isHouston. You can terminate the
charge - charging of battery Bravo. And, when
you have a moment, we'd like to get a readout on
the ILM/CM DELTA-P. And, in about 20 seconds,
we're going to have a handover and a loss of comm
for 1 minute.

Okey, Karl. We're terminating battery B charge
now.

15, we'd like to have OMNI Charlie, please.

15, this is Houston. We'd like to have OMNI
Charlie, please.

15, this is Houston. How do you read?

15, this is Houston.
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15, this is Houston. How do you read?

15, this is Houston. Are you reading us?

15, this is Houston., How do you read?

Yes; Roger, Houston. We're 5 by. Our IM/CM
DELTA~P is off-scale high. And I wonder if
you're happy with the depressured IM, and may we
get on with repressurizing it and go to our
housekeeping?

Roger, 15. You have a GO to proceed.

Roger. Thank you.

And, Al, can you tell us how the - the shade on
window 5 - how the hole is being blocked. Do you
have the Lexan over it, or do you have the camera
in there?

Okay. We have the cardboard on it and the metal
shade behind that.

We copy. Thank you.

" We've been keeping the metal shade on that window

to try and keep the temperature in the cabin down
a little bit. When the Sun is coming in the
windows, i% warms things up pretty well.

Okay. We copy.

15, this is Houston. If you would go to a
5-degree med-dead band they say down here we
might save a little bit of propellant.

Roger.

15, this is Houston. If you got a little cry -
CRYO PRESS light up there - we see that down
here, and that's expected at the moment.

Okay. Thank you.

Houston, 15.

Go ahead, 15.
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Roger, Houston. Falcon's all set up for data,
and want to know if you're getting it.

Roger.

Roger.

We're getting data from Falcon.

END OF TAPE
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Houston, 15.

Go ahead, 15.

Okay. If you'll let me know - when you've gotten
enough data from Falcon, then I can tell Jim to
fire that down.

Roger, Al. Stand by.

15, this is Houston. The batteries in the SHe all
look to be in excellent shape, and we're ready to
secure the instrumentation. They can go ahead to

page 1-18.

Roger. Understand, Houston. We go on to 1-18.
Thank you, sir,

15, Houston. Is it possible to get the ED BAT
readings?

Stand by 1, Houston.

Houston, the ED batteries are reading 37 on both.
Thank you.

Roger.

15, this is Houston. Would you please put O
HEATERS 1, 2, and 3 &ll to AUTO?

2
Roger, Karl. 02 HEATERS 1, 2, and 3, all AUTO.
Thank you.

Houston, 15.

15, go ahead.

Roger, Karl. Looks like the - the LM checkout's
coming along pretty good. We've checked out all
the batteries now. When do you want us to start
in the PTC?
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Roger, Al. We - we want to get a few minutes,
about 5 minutes of SIM bay data there at - it's
15:45 in your Flight Plan, and then we're - then
we can go into PTC.

Houston, 15.
Go shead, Al.

Okay, Karl. If you're ready, we'll give you the
SIM bay data, now.

Hang on just 1 or 2 minutes. We're not completely
set up down here.

Okay.
Al, we're ready for the SIM bay data.
Okay, Karl, Coming your way.

15, Houston. We'd like to have you turn 02

HEATERS 1 and 2 OFF at this time and leave number 3
on AUTO.

Okay, Houston. Coming OFF with 1 and 2 and leaving
3 in AUTO.

Very good.

15, this is Houston. We have enough SIM bay data
and you can terminate that procedure. And we're
ready, then, to go into PTC, and we would like -
Alfa and Delta for damping and Bravo and Delta
for spinup.

Okay, Houston 15. Understand you've got enough
SIM bay data so we'll turn it off. Going into

PTC and using Alfa and Delta for damping and Bravo
and Delta for spinup.

That's correct.

15, this is Houston. How are we coming along on
closing up the IM?
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Houston, 15. We're coming along, taking our time
doing it, Karl, while we're getting going on PTC.
Okay.

&nd we'll be a few more minutes - stabilizing the
rates here for the PIC until we get all the dumps
done.

Roger. And be advised that we're prepared to read
up a fairly extensive revision to the SPS burans,
and we'd like for you guys to - let us know when
you're ready to - discuss it and copy it.

Okay, Karl. 1It'll be a while yet.

Houston, 15.

Go ahead, 15,

Okay, Karl. How do the rates look to you now?

Okay. They - Okay, Al; they look good to us, and
you can gc ahead and spin her up.

Okay, Karl,
15. We'd like toc have OMNI Bravo, please.
OMNI Bravo.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION
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Al, this is Houston. Could we have HIGH CAIN,
MANUAL and WIDE?

Roger. Stand by.

We don't want to bring it up. We simply want to
select MANUAL and WIDE.

Okay; you have it.
Thank you.

Houston, Apollo 15.
15, this is Houston.

Roger. We're all up on the comm and ready to talk
sbout the 8PS,

Roger, Al. Dick Gordon's here and he's been in-
volved in hashing all of this out, and I'd like
to have him read it up to you and argue with you
about it.

I'11 do that, Go ahead, Richard.

Hello, Dave. No argument; what are you doing way
out there?

Oh, we're just sort of checking out the old LM - -
Okay.
- taking a lcok at the pretty scenery.

Okay. Listen, we've been, as you might guess,
been talking a great deal about PLO procedures,
and we do have some changes to talk to you about
and if you've got your G&N Dictionary [sic] handy
and page 5-1 where the PLO thrusting goes, I'd
like to go ahead and go through it and discuss it
with you.

Okay, let us pull it out, Dick.
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Okay. We've got 5-1 out; go.

Okay, Dave. Right below the "Verify the SIM

powerdown" line there, I'd like for you to insert
two lines. "Circuit breakers, SPS PILOT VALVES,
two of them, open, and that should be a "Verify."

Okay. Should be "SPS PILOT VALVES, two, open;
verify."

And then the next line would be "Circuit breakers
EFS, GROUP 5, two of them, closed; verify."

Okay. "CB EPS, GROUP 5, two, closed; verify."

Okay. Right there in the same column, underneath
"TPest caution and warning lamps," insert "EMS
FUNCTION, OFF; verify."

Okay. Beneath "Test caution and warning lamps,"
"EMS FUNCTION, OFF; verify."

Roger. Then the next line would be "Circuit
breakers EMS main A and B, two of them, closed."

Okay. "CB EMS A and B, both, closed.”

Okay, Dave. That'll finish up that page. The
next comment's on page 5-2, where it starts in
with a TVC check and prep, second line, "Circuit
breakers SPS 10, vice 12, close.”

Okay; understand. "CB SPS 10, vice 12, closed,"
and those are the two PILOT VALVES?

That's affirmative. Okay. Page 5-3 at the
2-minute point - 58 with 2 minutes in parenthe-
ses - like for you to scratch the line that says
"DELTA-V THRUST A paren B, NORMAL" and substitute
"Circuit bresker SPS PILOT VALVES MATIN B, closed."

Okay. "CB SPS PILOT VALVE MAIN B, closed," instead
of the "DELTA-V THRUST A and B to NORMAL."

Okay.

We got an OMNI - -

———
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Okay. Go ahead; we got it.

- QOkay; we got an OMNI switch; Jjust hang on.

Okay, Dave. The - the next one is on page 5-L

and it's an insert, where you get the flashing 99,
below the line that says "PRO at TFI greater than

0 seconds," insert "DELTA-V THRUST A and B, two

of them, to NORMAL," and we'll come back and discuss
that in a minute.

Okay, Dave. Did you get that? DELTA-V THRUST A
and B, two of them, to NORMAL right after the PRO
at the flashing 997

No, we - we lost you on the comm there, Dick. At
minus 2 minutes and we verified we scratched the
DELTA-V THRUST A or B, to NORMAL, and substituted
CB SPS PILOT VALVE MAIN B, closed. That's the
last we heard from you.

Okay. On page 5-4, I was Just talking about that
line where you get the flashing 99, and the line
that says "PRO at TFI greater than O seconds."
Under that line, insert "DELTA-V THRUST A and B,
two of them, to NORMAL, and I'm sure we'll want
to discuss this in a little bit.

Yes, it sounds like it. Okay. After "Auto igni-
tion, PRO at TFI greater than 7 - greater than

0 seconds," insert "DELTA-V THRUST" - Did you
mean A or E or do you mean A and B? NORMAL?

I mean - I mean at this time A and B, and we'll
talk about different burns on this very subject
a little later.

Okay. A andi B, NORMAL.

Okay. Down in the next paragraph where it's got the
06 40 and tne emergency procedures for the flash-
ing 97 40 for the SPS thrust fail, scratch the

line that resds "DELTA-V THRUST B paren A, NORMAL,"
and insert "Circuit breaker SPS PILOT VALVE MAIN A,
closed."

Okay. Stand by 1.

Okay.
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Okay. On the flashing 97, scratch "DELTA-V
THRUST B paren A, NORMAL," and insert "CB SPS
PILOT VALVE B, closed."

That was SPS PILOT VALVE MAIN A, closed, —
That right?
That was MAIN A, ciosed, Dave.

Okay. MAIN - Roger. Sorry about that, MAIN A,
closed; right,

Okay. What we're saying - if you don't get an igni-
tion on B, we want you to go ahead and use A.

Okay.

Okay. The next change is at 3 seconds. Scratch
the line that says "DELTA-V THRUST B paren A,
NORMAL," and insert "Circuit breaker SPS PILOT
VALVE MAIN A, closed." i

Okay. At 3 seconds, scratch "DELTA-V THRUST B,
A, NORMAL," and insert "CBS - CB SPS PILOT VALVE
MAIN A, closed."

‘Okay. In the bottom of the page, this is applica-

ble to LOT only. And at 6 minutes into the burn,
we want the line "Circuit breakers SPS PILOT VALVE
MAIN A, open,"

Okay. At 6 minutes into the burn, "SPS PILOT VALVE
MAIN A, open."

Okay. And then a note there for Jim. At that
point, we do - we no longer want any PUGS manipu-
lation for fuel valves.

Okay; understand. No PUGS after & minutes.

Okay. We'll talk about the reason for that in a

second. I've got one more line in your P40 check-

list, and then we can discuss some things. On

page 5-5, it's in the cleanup column there, about

halfway - no, almost to the PRO underneath the

line that reads "Circuit breakers SPS PITCH 1 and

YAW 1, open," insert "Circuit breakers SPS PILOT

VALVE MAIN B, open." o
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Okay. Beneath "CB SPS PITCH 1, YAW 1, open,"
insert "CB SPS PILOT VALVE MAIN B, open."

Okay. That cleans up the - the checklist items.
Take the easy one first. And the reason we want
to - to secure bank A during the LOI burn at

6 minutes is so we can get a handle on the single
bank performence, and we anticipate making all of
the other burns with the good bank, bank B, with
the exception of TEI.

Okay; that makes sense.

Okay. And I guess the - the other things we might
talk about Just - just briefly is that the proce-
dures that we just gave to you are for LOI. For
midcourse 4 and DOI, we'll use the same procedures,
but we'll do it on bank B only, single bank burn;
we'll use the good bank. And we won't do anything
with the PILOT VALVE for MAIN A or the DELTA-V
THRUST A. We'll just go ahead and do these pro-
cedures, but not use bank A at all.

Okay; understand. We'll use dual bank for LOI and
TEI, and all other burns will be on bank B only,
with no manipulation of the DELTA-V THRUST A switch.

Okay. Ancd after we do our LOI and DOI, we should
have some real good visibility into bank B; and

for Al's plenning, when he's up there by himself

for the CIRC and plane change burns, we'll use normal
procedures. The old procedures DELTA-V THRUST B,
NORMAL, at Tig minus 2 minutes, with the exception

that we wiil make those burns single bank, and we
will not avtempt to use bank A.

Oh, okay. Well, then, we ~ we've got three groups
and when Al soloes, he's going to use single

bank B just like he's always done with the circuit
breakers with CB SPS PILOT VALVE B in at the be-
ginning of the procedures. Is that right?

That's correct. And for TEI, the only change we'll
probably make is the procedure we just passed.
We'll probably let bank A - we'll probably leave
bank A in the burn until we get down to about

5 seconds to go, and the reason for this - if
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something happens to the banks then, we're within
our RCS capability for midcourses.

Okay. I guess - Okay; we — we can press on here,
but we'll probably talk it over with you before
each burn anyway, too.

Yes, I'm sure we will. And I guess the thing to
talk about now is our reasgsoning, our thought
processes on having you proceed at 5 seconds, and
then having Al throw on both the DELTA-V THRUST
switches right after that. And let me go through
it, and let you think about it then. The reason
we want to do that now, even though we do have &
great desl of confidence in bank B, but the 3P2
ENGINE THRUST light - we have no visibility into
that system as long as that light is on. Ang, if
for some reason, since we do have this suspect
system here in A, we don't want to take the
chance with B. And when that thing fires off,

we want you to be on a good guidance. You won't
have to do anything as far as your guidance is
concerned. You can continue the burn, and press
on even though it ~ it may have ignited prematurely.
It does require procedure change, and I think you
and Al think about how you might handle this, and -
and come back to us., But those are the reasons
we did wapt to turn either DELTA-V THRUST on
earlier thar the point where you'll get good G&N-
guided burns.

Okay. Thet sounds like you've been doing some good
deep thinking on it all. That fits pretty well,
Dick.

Okay, Dave. We'll let you guys think about those -
Hang on.

15, Houston.
15, Houston.
15, Houstqn.

Okay. Wé‘got signal strength back, also, Dick.
Go ahead.



02 11 15 us

02 11 15 52

02 11 15 53

02 11 15 Sk

02 11 16 26

02 11 17 ok

02 11 17 30

02 11 17 36

02 11 17 bLu

MCcC

CDR

MCC

MCC

CDR

McCC

CDR

MCC

CDR

Tape 39/7
Page 173

Okay, Dave. I guess we might talk about MCC 4 just
8 little bit. We haven't really gone into this - -

Okay .
- = too deeply.

We haven't gone into MCC % too deeply yet. Right
now, it looks 1ike it's a DELTA-V of about oh,
4.2, and our intentions are at this moment to make
that single bank burn with bank Bravo. And if
something happens there, we're looking at possibly
finishing that up with - with RCS. But we're not
definite on that, and just wanted you to kind of
have a feel for it.

Okay; that makes sense. I guess we've got one

point here, and locking at the postignition sequence
on the LOI burn. In order to monitor start tran-
sients and retain Al's capability to take over in
case we have a gimbal hardover at start or something
like that, perhaps it might be better to push that
circuit bresker, the SPS PILOT VALVE MAIN A,

closed, ag soon as we get ignition. And then that
would enable Al to get back over in the THC in case
he's got a problem there. How about that?

Okay. We did discuss that a little bit down here
about thai time. We felt that we'd like to have
the - the ergines stable out - stabilize out to
guidance ané the engine on bank B before he even
goes over and tries to get that PILOT VALVE cir-
cuit breaker in. That will give us visibility on -
on the DSE dump on how bank B is performing.

Okay, then. Why don't we move it down some time
past 3 seconds, a little later. How would that
fit you?

Well, we discussed that one, too, and 5 seconds
wag used. What would you like?

Well, 5 seconds sounds a tad better than 3, and it
gives - gives us a chance to get stable in here,
and gives Al a chance to take a look at what kind
of start transients we've got.
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Okay. Dave, I guess our discussion around here -
We had proposed 5 at one time, and it was a change
to your normal brocedures of putting the other
bank on, so I guess it's really your choice in this
regard; 5 seconds is Just as good as 3.

Yes, okay. Well, (laughter) A1 made the point tha*
it's all changed anyway, because normelly I bring
on bank - the second bank in 3 seconds, and he
doesn't have to worry about it. He's concentrating
on the start transients and everything. So it's

a complete change at any rete, and I think it might
be g tad better to gc to the 5 seconds with Al on
the circuit breaker.

Okay; that sounds good to us. Yes, Dave; the
point's being made that it can be even longer than
that, if you really feel like you need it,

Okay. Well, we'll shoot for 5 seconds and if Al
feels uncomfortable about the start transients and
wants to hang on to the T-handle, I think that
ought to be his option.

I couldn't agree more.

Okay.

Okay. Xarl's got some things here, I guess, on
the LEB lighting and stuff, and my question to Al
is how he wants to handle the timing if he doesn't
have that LEE timer for P24s and those good things
that he's dcinpg.

He's thinking., Just a minute,

Okay. We don't need an énswer now. Karl's got
some things on - on that. We can use this as a
discussion reriod, I guess.

Okay.

Dave, I'm going to go get dinner. We'll talk to
you later,

Oh, okay. Thanks g lot, Dick; appreciate it,
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Okay. We'll be looking at you.'
Good.,

Houston, 15.

15, go ahead.

Okay; we're standing by for the rest of the com-
ments you may have on the circuit breaker, et al.

Roger. We'll be with you in Just a couple of
minutes.

15, this is Houston.
Houston, 15; go.

Just a quick note on the - on the circuit breaker
on the illumination, and then a procedure that
might clarify a couple of things for us. First
of all, there's a - a number of numeric and
electroluminescent lights that are out, but we
won't go into all of that. The main thing is the
panel 122 DSKY down there. The - As far as we can
see at the moment, there is some possibility that
we 8till have illumination on your status lights
on that DSKY, and if we could go through a small
procedure here, we may find out whether or not
there will be illumination on this. Stand by.

15, this is Houston. Are you reading?

15, this is Houston.

15, this is Houston.

Go ahead, Karl.

Right. Eack to our lighting circuit breaker.

Let me emphasize two main points to start with.

I guess under no circumstances do we want to close

that circuit breaker. And a second - problem is
a - a - a second point is that we don't want to

change the INTEGRAL LIGHTING, or the NUMERICS

lighting rheostats on panel 100. Let's leave them
Just as they are. And then there's the - there is
a possibility due to the fact that there is a very
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low amperage shunt going arcund that circuit
breaker, there is a possibility that we do have
lights on the DSKY status lights; that is, the
UP-LINK ACTIVITY lights, et cetera. And if we can
go through a quick procedure here, we'll find out
whether or not we do have lights there. Shall we
go ahead?

Okay. Go ahead, Karl; we'll take a look at it.

Okay. First of all, on panel 100, again making

sure that we do not change the NUMERICS and INTEGRAL
lighting switches, can you tell us the position of
those two switches, those two - rheostats?

Okay. We'll tape them into position they are right
now.

Housteon, 15.
Go ahead. 15, this is Houston. Go ahead.

Okay, Houston. We just did a little checkout for
your LEB DSKY, and the KEY RELEASE light doesn't
work - for one - does not work.

Roger. 1 guess you are a couple of steps ahead of
us there. Can you tell us the position of - of the
NUMERICS knob over on panel 100%

About 2 c'clock.

Roger. I guess that's - that's one of our weak
points. 1If - if that switch had - if that knob had
been over close to full BRIGHT, we had some chance
of getting eroough energy into those lights to make
them work, but in that position, that's probably
not possible. And we should leave things as they
are.

Well - well, T - I'm not sure those INTEGRAL
lighting rheostats have not been moved since the
circuit breaker popped. I guess if you want to,
we could run it over to full BRIGHT, or I guess
you probably prefer to leave it as it is, and if
so, we'll give up on the status lights.

The word at the present time is let's leave them
Just as they are, Dave.
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Ckay. We'll put a piece of tape across so that
we don't accidentally run into them.

Oksay.

That's all we have on that subject, 15. You

brobably know as well as we what lights you're

missing up there. We could give you a list if
You would like.

Oh, no. We've got a good handle on it, Karl.
Thank you.

Roger.
15, this is Houston.
Roger. Go ahesd.

I've got one small comment for you, and then a
small update to the Flight Plan. First of all,
they've init - they've gone through a fairly
thorough test on the range rate meter and how it
operates under those pressures and in that pure
cxygen atmosphere, and so far as we can see at the
pbresent time, there is no problem whatever in its
operation, but we'll continue that test. In the
Flight Plan at 60 hours on the - on the SIM bay
procedure to get some data from the cameras there,
I have a small change, if you have the Flight Plan
out.

Go ahead, Karl.

Right. That procedure should g0 in this order.
First, the B-BAND AUX, TV to SCIENCE, as is

already there. Then the PAN CAMERA POWER, on for

> minutes, and then off. After the POWER goes off,
wait for a MSFN cue because we want to pick up some
data in tnat - in that state as well. After you
get a MSFN cue, then we go to the PAN CAMERA, SELF
TEST-off, the MAPPING CAMERA, ON switch to OFF,

and then the S-BAND AUXILIARY, TV-off, in that
order. And we're going to need the HIGH GAIN
ANTENNA for this job. And we're going to have a
PITCH, minus 30; and a YAW, of 90, and we're going
to heve to give you cue as to when to start this,
so that everything will be lined up right.
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Okay. We copied all that.

Houston, we copied that.

Roger. And when we come close to the right time,
let us know when you're ready to start, and then
we'll let you know when we're ready.

15; Roger.

Karl, this is 15. We're ready to do that now,
or whenever you're ready.

Houston, this is 15.

15, we copied. And stand by; within 1 or 2 min-
utes, we'll be able to give you a GO.

Roger.

15, this is Houston. It loocks like we have a
2- to 3-minute wait yet.

Roger.

15, this is Houston. You're GO to turn on the PAIl
CAMERA telemetry. We need to bring up the HIGH
GAIN ANTENNA first and then turn on the PAN CAMERA
telemetry.

Roger. We copied.

PAN CAMERA POWER is on now.

Ve copy.

15, this is Houston. We're ready for the PAN
CAMERA POWER switch, to off.

Oh, very well. PAN CAMERA POWER is coming off.
PAN CAMERA POWER is off.

15, Houston. You can proceed with the rest of
that procedure.

Roger. In work.
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15, Houston. We'd like to have OMNI Bravo.

15, this is Houston.

Houston, 15. Go.

At your convenience, give - give us the WIDE BEAM
on the HIGH GAIN ANTENNA. And the system down
here says that your PTC is excellent. In fact,

it’s one of the best they've ever seen.

Oh, very good. Okay; you want HIGH GAIN, WIDE
BEAM, huh?

That's affirmative.
Okay.

We - we don't want to bring up HIGH GAIN; we Jjust
want to select WIDE and MANUAL.

Oh, okay. Okay; we -~ we do that.

END OF TAPE
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15, this is Houston. How are we set for the
bistatic radar frequency check?

Well, we're just about ready for it.

Okay; we're about ready down here, too. Let us
know when you're GO.

Roger.
Okay; we're configured.
Houston, this is 15. We're all configured up here.

Roger. We copy, and stand dby. 15, we're turning
off the up-link now.

Roger.

15, this is Houston. How do you read?

15, this is Houston. How do you read?

Five square, Houston.

Good; it sounds like we've got our up-link going
again. That next bit down there about ground cue,
it'1l be about 20 minutes before we get - get down
to that.

Okay. We'll be standing by.

15, this is Houston.

Houston, 15.

I pguess we've got all the data we need down here.
You can go shead and turn the VHF off.

Roger; VHF coming off.
15, this is Houston.

Houston, 15. GO.
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Looks like a very quite night tonight. About the
only question we've got for you at the present
time is your assessment of the glass cleanup. How
did it go?

Well, we got a - a few more pieces just by looking
around over there. Some of the smaller like - oh,
I guess the largest pilece we found was sbout a
centimeter or so, and the vacuum cleaner picked

up a bunch of small chips. I guess - In total,

we may have 60 — 70 percent of the portion that
broke, and I think we've really picked up all that
is practical at this stage.

Roger. Any special places this stuff seems to
collect that you can tell?

I think, initially, we've found most of it was -
up near the COAS mount and behind the panel on
the left side - near - near the forward part of
the window. We found several - several larger
pieces there and alsoc one large piece Jjust above
the data file, which was about an inch long or sc.
The small pieces seem to have been drifting all
about.

Roger.

And 15, we didn't forget your state vector. It's
Jjust that the one you got on board is very good.
We don't nead - we feel we don't need an update,

Okay.

Just polishing off a hamburger and french fries
down here. What's on the menu up there tonight?

Oh, stand by a minute, Karl.

Hey, Houston, 15.

15, go shead.

Okay, we're just getting ready to do some chlorina-
tion here, and we find we've got a leak around the

chlorine port -~ with a cap con it - seems to be
leaking water. And you might take a look at that
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real quick and see if you can come up with any
ideas on the thing. The cap is on, and Jim was
Just getting ready to take the cap off and noticed
a little water; and, in trying to clean it up, it
seems like we're accumulating a fair size - fair
amount of water right now, right around the cap.

Can you give an - give us an estimate of how many
drips per second it is?

Yes, it's a - it's a pretty good flow right now.
Drips per second, it's hard to measure; it's a
whole ball of water right around that valve right
now.

Roger -

What we need is a check valve that we can close
or get to, to isclate that port, if we could get
one.

Dave, I - I had a problem when I chlorinated on
launch day. And, when I first took the wvalve off,
I had about what you've got - quite a strong flow.
The cap - the cap stops it from flowing when you
put it back on, and after I chlorinated, the flow
decreased down to a very slow drip, say once a
minute.

This is a big run, Karl, and the cap is on tight,
and it - you can almost feel something flowing
beneath the cap.

Okay, stand by. Iots of people thinking down
here now.

Ckay.

Houston, 15. It seems to be leaking from behind
that panel there, right behind where the waste
tank servicing valve is, and the potable tank
inlet - and it's accumulating at a pretty good
rate.

We copy.
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Hey, Houston; 15. Got any suggestions yet? Ve
need to isolate this thing pretty quick.

In - just a minute.
What was -

15, this is Houston. Our recommendation is that
on 351, you turn the WATER & GLYCOL TANKS PRESSURE
REGULATOR, OFF. On 352, turn the POTABLE TANK
INLET, OFF.

Okay. POTABLE TANK INLET is now CLOSED, and say
again the other one.

Up on panel 351, WATER & GLYCOL TANKS PRESSURE
REGULATOR, OFF.

Okay, WATER & GLYCOL TANKS PRESSURE REGULATOR
is OFF.

15, Houston. That should - that should have taken
the pressurz off of the potsble water tank; is it
helping the situation any?

No, it's still leaking, Karl; pretty good rate.
Roger; stand by.

Houston, locks like maybe we ought to start dumping
out of the waste so we can dump out of the potable
tanks. TIt's still leaking and we've got everything
but the check valve between the potable tank and
the chlorine nozzle isolated.

We copy, Dave. No comments yet. Stand by.

15, Houston. We note the pressure in your tank

coming down. In the meantime, we suspect that the - S
we suspect that the fitting there on your chlorine
injector outlet is loose, and we have - we have a
procedure here for tightening it up.

Okay; give it, quick.
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Roger. We need tool number 3 and tool number W
out of the toolkit.

Okay; 3 and W out of the toolkit.

Right; put - put number 3 in the tool W ratchet,
and insert - sert tool 3 in the hex opening in the
chiorine injector port.

Okay. That's - that looks like where it's probably
leaking.

And, once we have the number 3 tool in the hex
opening, it should go in about a quarter of an

inch to really engage. It also says "Use caution
when inserting the tool because it comes in contact
with a rubber diaphragm."

Okay.

We've agreed down here it's a good idea to take
the water gun to fill up a food bag or something
of that sort.

Okay . -

Once you've got tool number 3 well engaged in that
injection port, turn it abecut a quarter turn.

Okay, Houston. It locks like that did it.
Wonderful.

Nice to have the quick response you guys have
down there,

Well, you'll never believe 1t, but after we had

the leakage on the morning of the 26th, somebody
sat down and wrote up a special procedure, just

in case.

Well, that was good thinking because we about had
a small flood up here.

15, Houston. We're looking now at the best pro-
cedure for getting the water system operating again.
In the meantime, we trust you have your hands full
of water up there.
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Yes. All we have to do now is hang out a few
towels to dry, but looks like we're in good shape.

Very good.

15, Houston. We'd like for you to turn the
REGULATOR back ON, on panel 351.

Okay. REGULATCR coming back ON.

15, Houston. Is everything locking all right on
the leak now?

Yes; it locks okay. That fitting there that we

tightened up went somewhere between - 180 - 270 de-
grees of turn. And that - that was where the water
was coming from, and it looks like it's secure now.

We copy.

Hey, Karl, we just ran a little check with our
slide rule here, and it was something like

3000 drips per minute.

Okay; glad to hear that good news. I - I guess
up there ycu don't get drips, do you; that's an
interesting fact.

Roger.

Okay, Dave. We're ready to open the INLET valve
to the POTABLE WATER TANK.

Okay ; POTAELE WATER INLET coming OPEN.
Incidentally, Dick was over at Lurton's and they
called up to say, "Hey, it's about time you take
a bath up there."

Well, we were sort of discussing that a little
earlier tonight anyway. And, as a result, well,
I guess we all got cleaned up.

Good enough.
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And, Houston, with the fitting secure now and
everything shipshape, what do you think about
proceeding ahead with the chlorination?

Okay, Dave. Go ahead.

Houston, 15.

15, this is Houston. The word here is to go ahead.
Houston, 15.

15, this is Houston. Are - are we in comm now?
Roger. We've got you. With everything looking
shipshape down here, what do you think about pro-
ceeding with the chlorination?

Okay, Dave. Go shead.

A1l righty.

15, this is Houston. Is Jim doing some exercising
now? We're doing a little medical detective work

down here.

Well, yes, as a matter of fact, he is. He's trying
to get one of the compartments cpen.

Roger.
. with you.
Houston, 15. Go ahead.
15, this is Houston. Please disregard.
Okay, 1'll disregard.

END OF TAPE
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Houston, Apolio 15.
15, Go ahead.

Okay; we've got the presleep checklist if you're
ready to copy.

Go ahead, Dave.

Okay; crew status is good. No medication today.
Onboard read-outs: BAT C, 37.0; pyro BAT A, 37.2;
B, 37.2; RCS A, 89; B, 86; C, 89; and D, 86. And

the H2 fans have been cycled, and the pctable

water has been chlorinated, and the vents and
switches are all set. The cabin's at 5.7, and
I'11 give you an E-memory dump any time you're
ready.

We copy; and stand by on memory dump.

Okay; you might be interested in another little
jtem. All the meals have been consumed on sched-
ule, and the - the pantry’'s even had a pretty
rigid test so far.

Excellent.

Here, our trusty IMP came up with an interesting
analogy re,ative to the last event. He wondered
if the original Endeavour had ever sprung a leak
like that.

Okay; that!s a good guestion. We'll get our his-
torians out to check that one. Hey, what did you
do with 8l] that extra water, stick it overboard
or drink it or what?

Oh, no; we've got a bunch of towels hanging up in
the tunnel right now. It looks like somebody's
laundry.

Cy's down here guessing that you hosed some of it
overboard.
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Well, you probably saw the motion of the spacecraft.
We were just in that process when you came up with
a procedure.

(Laugh) Okay; fine. The PTC's still looking great.
Oh, good.

Oksay, Dave. We're ready for the E-MOD dump.

Okay; here it comes.

15, Houston. We finished the E-memory dump. The
surgeon - the surgeon says that it's - it's your
turn in that biomed harness. And, otherwise, we

- don't have any - anything more down here. And,
we're ready to secure - the - the voice communica-

tions any time you like.

Okay; very well. By the way, how are the biomed
harnesses working out for the surgeons?

The word 1s that we're getting good clean data,
and they'res very happy with it.

Okay; very well. ©See you in the morning.
Roger, Goed night.

ENXD OF TAPE
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Apollo 15, Houston. Over.
Hello, Houstonj; Apollo 15.

Roger. Good morning, Dave. It's time to rise
and shine.

Okay, Bob. Good morning.

And we've got the usual quota of checklist changes,
Flight Plan updates, et cetera. When you guys are
ready, give me a call. Lock like you guys had a
good night's sleep last night, for you anyway, Dave.

Okay. Felt pretty good. We'll get organized and
give you a call here in a few minutes.

Roger.
Houston, Apollc 15.
Roger. Good morning.

Gocd morning. I have a consumables report for
you, and sleep report.

Okay. We're ready to copy.

Okay. On the Commander: PRD — 7 and 1/2 hours
sleep; CMP: 25012, same sleep; LMP: 08013, same
amount of sleep. On the consumables: T0:15; RCS,
90, B7, 84, and 88. On the Hyy 90, 89, and 60.
0,3 88, 89, and 65. Over.

Roger. And, before I read that back,we did not
catch the commender's PRD reading.

That was 23046,

Roger. Copy. Understand we have Commander's PRD,
23046; 7 and a half hours sleep for all three crew-
men; 25012 for the CMP; and 08013 for the IMP. And
we have consumasbles update, based on our figures
from the ground. For T0:00, we have 84 percent
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total. And we have 85, 84, 84, and 85. And for

H,, we have 91, 90, and 60. For 0,, we have 89,

90, and T3. Over,

Roger. I ... I'm ready for any Flight Plan update
you might have.

Okgy. First we have Flight Plan update for the
day. We'll start out at - Stand by.

15, Houston. You back with us again?
Roger. We'wve been here all along, Bob.

Roger. We hed the usual signal bresk when we went
around in PTC there. Let me ask you one question.
The EECOMs are interested in getting a verification
on the 02 tank 3 readout, since there's a difference

of 8 percent there. And, then after we get that,
we'll proceed with this update. It's a very long
one, so I guess you might as well - -

Okay. Stand by.
- = drag out your Flight Plan.
Okay. We're reading - Th on board.

Roger. Understand T4. Oksy, Jim. And we'll
start this Flight Plan update at 71l hours, so you
can tell me when you get there.

Okay. I'm there.

All right. At 71 hours,we want to add the follow-
ing informatior.. "HIGH GAIN ANTENNA on MSFN cue,"
and note that we won't stop PTC. We'll have to

give you the numbers, depending on where you are -
in PTC, as we come around at this point. Second
line is "S-BANLC AUX TV to SCIENCE, PAN CAMERA MODE
to STANDBY." That's a "Verify." "PAN CAMERA POWER,
on. PAN CAMERA SELF TEST to HEATERS. MAPPING
CAMERA, ON to STANDBY. Then after 5 minutes, PAN
CAMERA POWER, OFF, and S—BAND AUX TV, off." Copy?
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Okay. Here's the readback, Bob. At Tl hours,
"HIGH GAIN ANTENNA on MSFN cue, S—BAND AUX TV to
SCIENCE, PAN CAMERA MODE to STANDBY." That's a
"Verify." "PAN CAMERA POWER, on; PAN CAMERA SELF
TEST to HEATERS; MAPPING CAMERA, ON to STANDBY;
after 5 minutes, PAN CAMERA, CFF, and S-BAND AUX
TV, off."

Roger. That's good. Okay. Next item at 71:15.
This will be a line added in after the '"CM/IM
pressure equalization decal." And the line says,
"PRESS equal valve, close." Over.

Roger. At T71:15, "PRESSURE equalization valve,
close."

Roger. And next one is on T3 hours and 15 minutes.
Okay. Go.

Okay. And at 73:15, we will delete the line .re-
ferring to waste water dump. ''Waste water dump"
will be deleted.

Okay. I copy. Delete the "waste water dump."
Okay. Next one will be at 81:42, 81:L2,

Joe.

Okay. And, in the configurstion for the camera

there, we're changing that from "CM 4" to "CM 3,"
on the second line.

Okay. "CM 3" is ... to "CM L."

Roger. Next one's on 84:2L, 8k:2k,

Okay; go.

Roger. Also, configuration of the camera, and
we'll change that one also to "CM 3" instead of
"CM L."

I copy.
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Roger. And then over on the other side of the page
at 8L:40, again terminator photos. The first one,
the first line there, 84:40 will now read "EL, on,"
and the time will be "T-START minus 1:40," 1:Lo.

Okay. I copy.

And then at 84:42, "EL, off" will now be at "EL,
off, parenthesis, T-START."

I copy.

Ckay. And we have two general notes. One refers

to SIM door JEIT, and it's a reminder that we verify
that the Lexan shield is mounted in - window 5,

with the cardboard shade off, for a photograph of
the SIM door JETT. At - this is about T4 hours.

Okgy. I understand.

Okay. And second one is with respect to the opties
CALs. And I guess we should explain here that -
people who are wringing their hands down here about
the fact that we looked at a little bit of a bias
drift when you guys zeroed the optics the first
day, and we sent up some procedures yesterday say-
ing to be careful when you are doing it for P23.
And then everybody else got - decided that we ought
to be careful when we did it for other things be-
sides P23. And so, we have the following procedures,
which are, basically, to avoid trunnion rates for
all optics zeroing, so that we don't get any - pos-
sible shift on the mirror calibration. And the
procedures are twofold. First — I guess you might
write them down some place — if the OPTICS power
is off, place ZERQO switch OFF before turning the
optics power on. And then, after the power is on,
drive the opties menually to a trunnion of less
than 10 degrees before placing the ZERO switch on.
Over.

Okay, Bob. If OPTICS power off, then OPTICS ZERC
switch, ZERO?

Roger. It really is, if OPTICS power off, place
the ZERC switch to OFF before turning the optics
power on.
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15, Houston again.
15, Houston.

Bob, would you read that procedure again? I want
to make sure I have it correct. I have OPTICS
power off, then OPTICS ZERO switch, ZERO.

Okay, Jim. The thing is, if your optics power is:
off, we - as it will be like this morning, 1s OFF,
we — a5 it will be like this morning, and the ZERO
switch is already on, as it probably is this morn-
ing, we want you to place the ZERO switch to OFF
before you turn the OPTICS power on, because,
otherwise, it will then automatically zero without
you having control over it. Do you understand?

Okay. We understand.
Okay. And - the corollary - -
Read the - read the rest of it after the OP -~ -

Okay. And then after, — Okay; I'1l - I'll read it
through from the beginning again. If OPTICS power
off, place ZERQO switch OFF before turning OPTICS
power on. Then, drive OPTICS manually to TRUNNION
less than 10 DEGREES before placing ZERO switch
ON. Over,

Okay. That was after the OPTICs power ON. Drive
optics until trunnion is less than 10 degrees be-
fore ZERO switch ON.

Roger. And the corollary to that is if the optics
power is already ON, then we drive the OPTICS

power manually to a trunnion of less than 10 degreess

before placing the ZERO switch ON. That's the sec-
ond part.

Okay. We copy.

Oksy. And then I have sn update to your Contingency
Checklist, page 4~3 which pertains to LOI burn rules,

if you can get that out.

Stand by.
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Roger.

Ckay, Bob. I have the Contingency Checklist.
Okay. I got 4 - page 4-3.

Stand by.

Okay; I have L-3,

Okay. And these changes are basically in the
table there. - We'll start out under the heading
of "Burntime." And that first one will be change
from "00 to 1:36," now, instead of "1:35." So,
it'11 be 1:36 in the first burn time. The second
line will be "1:36 to 1:57." And the third line
will be "1:57 to 2:13." And the fourth line will
be "2:13 to 3:11." Over.

Copy.

Okay, the next one in the second column, "DELTA—VM,"

the lines will be O to, or "0-640, 6L4L0-T784, T784-900, —
900-1313." Over.

I copy.

Okay, and, in the second block, the lower block,
under the updaies for the times and angles, we
have the following readings under the "Update"
column. The GET of LOI ignition is "78:31:34.2,"
the second time is "79:01:34.2," and the angles
are "1kh, 358, and 68." Over.

Okay, copied on the update time, "T78:31:3L.2,
79:01:34.2; 14y, 358, and 68."

Roger. And, be advised, this also changes your

little graph over on the side there. Primarily

what it does, is to enlarge the mode 130 region

by about 10 feet per second on either side and it _
changes the "LCI plus 30 abort DELTA-V" line by
essentially extending it and raising the left-hand

corner Jjust a wee bit. We could read up the lines

too if you want, but I'm not sure you really need

those. Over.
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Okay; understand.

We're coming up on another OMNI switch, and we'll
be back with you in a minute, Jim,

Roger.

Okey, 15; we're back with you.
15, Houstonj we're back up.
Okey. We read you.

Okay. Understand you really - didn't feel you
needed the complete update to that graph, Jim?

Jim, this is Houston. Is that & verify on the fact
that you don't want the update on the graph? Over.

I think we can do it ourselves, Bob.

Roger. Okay, and that's all the update we have for
you et the moment. You might be interested in
knowing that that water dump you guys scheduled
last nigh} before you went to bed, was at a very
opportune time. Your PTC drifted plus or minus 2
and a half degrees all night.

Well, very good.

We'll be up with the news in a while.

Ckey.

15, Houston. We have a PITCH of minus 30 and a
YAW of 85 for the HIGH GAIN ANTENNA, and we'll
give you & mark when to go.

Go now.

Ckay; minus 30 and 85.

And, 15, we're getting you on HIGH GAIN and
receiving -

Okay; we understand you're getting the data.
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That's affirm.

Houston, this is 15.

Roger; go;

Roger. We just want to confirm the position of
the switches on the MAPPING CAMERA and PAN CAMERA.
We have the MAPPING CAMERA on is STANDBY, and the
PAN CAMERA POWER, OFF. 1Is that correct?

Roger. If you finished, that's the correct position.
Okey.

15, We'll take OMNI Delta at this time, please.
Roger; OMNI Delta.

END OF TAPE
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And, 15, we'll take OMNI Delta at this time, please.
Roger. OMNI Delta.

And, 15, we'd like WIDE and MANUAL on HIGH GAIN,
please,

Roger.

Apollo 15, this is Houston. Select OMNI Bravo,
plesase.

OMNT Bravo.

Apollo 15, Houston.
Go shead, Joe.

Go shead, Joe.

Stand by, Jim. I'll wait until the comm's a little
better.

Hello, 153 this is Houston.
Go shead, Joe.

Good morning, Jim. This is your friendly news

reporter on duty now. And I wondered if you'd

be interested in something from the local news-
papers?

Oh, yes. We certainly would.

Roger. This is from the MOCR Gold Bugle and
Taglich Teitung News. The Administration effort
t0 rescue Lockheed Aircraft cleared a major hurdle
in the Senate yesterdsy when an amendment to deny
favored status was rejected 60 to 35. Houston
unemployment rose to 4.1 percent in June, an in-
crease of a full percentage point from May, which
is the highest in 6 years. And this morning's
Post reports that the checkout of Falcon went on
with a few words from Worden and virtually nothing
from the other astronsuts. However, I think that's
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incorrect, and I enjoyed talking to you very much
yesterday. In sporting news, Houston dumped
Philadelphia, 6 to 3, and is now in fourth place,
10 games behind the Giants. And an interesting
note from the North. Bart Starr underwent surgery
yesterday for e bicep tendon transplant and will
be out of action for at least 12 weeks. And that's
all from the Daily Zeitung this morning.

Thank you, Joe. Enjoyed it.

Roger, Dave. Gooad morning.

Morning.

Al, this is Houston. And we're standing by for
your null bias EMS check if you've gotten to that
yet. )

Roger. The DELTA-V test was good, and the null
bias was 1.0.

Roger. Copy.

15, this is Houston.

Go &head, Joe.

Roger, Jinm. Just wanted to tell you to expect all
your updates on time except the rad; and we're
going to delay the pad to T2 Plus 50 because of
very good tracking data we'll be getting in those
last few extra minutes there.

Okay; understand. Expect the pad about T2:50.
Roger.

Hello, Houston; 15.

Hello, Houston; 15,

Go ahead, 15. This is Houston. We hear you now.
Mornihg, José€. Bay, listen; on this - on the door
Jettison photography, we've got about 50 percent

left on MAG A, and we thought we would go ahead
and use that,

—_
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Good morning, Alfredo. We copied you, but I'm not
sure that I understand your question.

Okay, Joe. No, it's not a question. Just wanted
to let you know, on the 16-millimeter photography
for the SIM door JETT, the Flight Plan called out
MAG - stand by 1. Yes; it called out MAG Echo,
and we're going to use MAG Alfa instead. We got
about 50 percent left on it. Just letting you
know.

Okay, Al. Thank you. And, by the way, is that
the maneuver where the SIM bay door jettisons the

spacecraft?

It has been variocusly known as that kind of a
maneuver, yes.

Roger. I'm loocking forward to that.
Apollo 15, Houston.
Houston, 15. Go ahead.

Roger, 1f. I have a maneuver pad PC plus 2, when
you're ready to copy.

Okay, Joe; stand Dby 1.

Roger.

Okasy, Joe. I'm ready; gc ahead.

Roger. PC plus 2, SPS/G&N; 66313; plus 1.23,
minus 0.32; 080:29:13.47; plus 3189.k4, minus 2437.0,
minus 1356.5; 175, 079, 332; all other is NA;
ullage, rone; cther, burn equals SPS docked. Cver.
Roger, Joe; copy. Plane change plus 2 SPS/G&N;
66313, pilus 1.23, minus 0.12; 080:29:13.47;

plus 318%.4, minus 2437.0, minus 1356.5; 175, 079,
332; no ullage; and that burn equals SPS docked.-
Readback's correct, Al. Thank you.

Roger.
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Apollo 15, this is Houston. We need POO and
ACCEPT to give you a state vector and a target
load, and we'll up-link when we get the next OMNI.
Okay, Joe. You have it.

Roger; thank you.

Apollo 15, this is Houston with the maneuver pad
midcourse 4, when you're ready.

Okay. Stand by 1, Joe.

Roger; standing by.

Okay, Joe. I'm ready to copy the midcourse k4 pad.
Roger, Jim. Midcourse k4, SPS/G&N; 66531;

plus 1.23, minus 0.12; 073:31:14.02; plus 0001.9,
minus 0003.6, plus 0003.5; 038, 240, 331 -~ 15,
hold off the P52; we're commanding, and go to POO
and ACCEPT, please.

Yes. Roger, Joe.

END OF TAPE
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Okay. We - we're back in POQ and ACCEPT. I forgot,
there's no up-link activity light in the LEB.

Roger, 15. I1'11l continue with the pad. HA is NA,

NA; 0005.4, 0:01, 0003.2; 23, 106.1, 17.6. The
rest is NA. GDC aline, Vega, Deneb; roll aline,
209; 009; 349; ullage, none. Other: IM weight,
36256; SIM-door-JETT attitude is nominal. Single
bank Bravo burn. HIGH GATN: PITCH, 21; YAW, 243.
QOver.

Okay, Joe. Readback for midcourse 4, SPS/G&N;

66531; plus 1.23, minus 0.12; 073:31:14.02;

plus 0001.9, minus 0003.6, plus 0003.5; 038, 2ko,
331; 0005.4, 0:01, 0003.2; 23, 106.1, 17.6. Vega
and Deneb; 209; 009; 349. No ullage. IM weight,
362563 SIM door JETT, attitude nominal. Single

bank burn on Bravo. HIGH GATN: PITCH, 21; YAW, 243,
Roger, Jim. Scunds good, and it's your computer.
Roger.

Okay, Houston. Gimbal angles are up. We'll
torque them on in a minute.

Roger, 15.

Houston, 15. Did you get the gyro torquing angles?
Roger, Dave. We got them. Thank you.

Okay.

Apollo 15, Houston. Requesting the high gain,
when convenient.

Roger, Joe.

Apollo 15, Houston. Just a reminder to load the
DAP and then go on back.

Roger, Joe,
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Okay, Houston. 15 with the burn status report.
Go ashead, Dave. This is Houston.

Okay. I guess you could see it was a nice smooth
burn. On time. Burn time was a second. DELTA—Vgx

at the end of the burn was .2; there was no trim;
residuals were plus .2, minus .1, plus .1;
DELTA—Vc was a minus 2.3.

Roger, Dave. We copy. And we think you're
bragging, but you have a reason to. Beautiful
burn.

It's all this nice machinery up here, Joe.

Okay; Houston, 15.

Roger. Go ahead.

Okay. Suit pressure integrity check is okay.

The flow was about .3 or .4. And we're proceeding
into the setup for the SIM bay door jettison, and
we'll give you a call when we get everything ready,
before we blow it,

Roger, Dave, Sounds good.

Houston, this is 15. We're ready to turn PAN
CAMERA POWER on, if you are,

Roger, Jim. Go ahead.

Okay. Tt's coming on now.

15, Houston.

Go ahead, Houston.

Jim, we're not sure that the cameras are running
properly. We want you to check the two SEB cir-
cuit breakers on panel 5, in, and confirm for us
that you got the right talkback when you turned

them on.

The two circuit breaskers on panel 5 are in.
Stand by.
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Joe, there's no talkback called out here on the
PAY CAMERA POWER on.

Roger. We copy. And, Jim, apparently, when you
turn the power on, you should get about 2 seconds
of barber pole, and then back to gray. It may
very well have happened, and you just didn't
notice it,

Okay. Stand by.

Houston, this is 15. Do you want us to turn the
PAN CAMERA POWER on again and check that talkback
a little more carefully?

Jim, that sounds like a good - -

Houston, 15.

- - idea to us. Would you turn the PAN CAMERA
POWER OFF, wait 30 seconds, and then go back on,

watching the barber - the - the barber pole
indication, please,.

Okay. That's in work.

Houston, this is 15.

Roger. Go ghead.

Roger. We Lave the SM/AC POWER OFF, down on
180 [sic], per the P40 checklist. Should we put

that power on?

Jim, that's affirmative. That power should be on,
and that's probably our problem. Thank you.

Okay.

Okay, Houston. The SM/AC POWER is on, and the
PAN CAMERAS are coming back to POWER at this time.

Roger.
And we got a barber pole for 2 seconds.

Roger. As advertised. Thank you, Dave.
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03 02 02 30 (DR Okay. I guess that's a spot in the cleanup of
' the P40 that didn't get carried over to the Flight
Plan.

03 02 02 371 cC We concur.

03 02 03 08 cCC 15, verify MAP CAMERA, STANDRY, please.

03 02 03 17 CDR Stand by. Okay; MAPPING CAMERA going STANDBY.

03 02 03 23 cCC Roger.

03 02 03 29 CDR The - the MAPPING CAMERA is in STANDBY now, but
it required a -~ a change.

03 02 O4 00 CDR Okay; Houston, 15. I - do you want the MAPPING
CAMERA in STANDBY for the door JETT?

03 02 o4 06 cCC That's affirmative, 15. MAP CAMERA, STANDBY.

03 02 04 13 CDR Okay.

03 02 o4 41 LMP Houston, would you like the SM sector AC POWER
OFF for the SIM door jettison?

03 02 ok 48 cc That's righy, Jim. Per the checklist, the first
one in step 4.

03 02 Ok 56 1IMP Okay. We jast wanted to confirm it.

03 02 ok 59 ¢C Roger. Sounds like a good idea. I think we have
a bug or two in this procedure.

03 02 05 23 cCC Apollo 15, Jouston,

03 02 05 31 CDR Go ahead, Houston.

03 02 05 34 cCC Roger, Dave, We're ready for PAN CAMERA POWER to
BOOST. On your step 2 there, you are GO for SIM
door Jjettiscn. And we want you to watch the FUEL
CELL REACTANT valves after the Jjettison, per the
checklist - just a reminder of that. Over.

03 02 05 58 CDR Okay; understand. And we are in boost, and we'll
give you a mark when we blow the door.

03 02 06 07T CC Roger. And we will be standing by for a

description.
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Roger.

Okay, Houston; 15. SIM door JETT. - 3, 2, 1 -
MARK.

Felt a little shudder, but nct too much.

Okay, Houston. We have negative visual on the SIM
door as of yet. And the fuel cells looked okay.
The RCS Bravo primary talkback went to barber pole,
and it's reset. And otherwise, nc reaction in
here.

Roger, Dave. We copy. And we assume you didn't
notice any debris of any kind either.

Nothing in particular, Joe, and Jim's got a visual
now.

Okay, Houston. Jim's got it out his window, and
he's taking pictures, and he says it's slowly
tumbling.

Roger.

And, 15, just out of interest, we saw a good
healthy joli in our Doppler data down here during
JETT time.

Gee, that's very interesting because I would say
that the jolt in here was very minor.

Houston, 15. I guess the consensus would say that
the -~ the slock was about one-tenth of the other

pyros we've seen up to this point.

Roger, Dave. We copy. Can you still see the
world's largest lens cap out the window?

We'll check.

END OF TAPE
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15, this is Houston.

Houston, 15. Go ahead.

Roger. We've looked ahead in - several hours in
our Flight Plan, end we have - see no further
inconsistencies between the checklist and the
Flight Plan like the small problem we just had with
the power. So, Just wanted to advise you of - of
this, and just follow the Flight Plan as usual.
Qver.

Okay, Joe; we'll follow the cookbook. Thank you.
Roger, Al.

Apollo 15, this is Houston.

Houston, 15. Go.

Roger. I've got a preliminary maneuver pad for
LOI when you're ready.

Okay; stgnd by 1.

Okay; stgnd by 1.

And, Apolle 15, if you'll give us POO and ACCEFT,
please, we'll give you & preliminary state vector,
target lcad, and a REFSMMAT.

Okay; you've got POO and ACCEPT.

Roger.

And I'm ready to copy the preliminary pad, Joe.

Roger, Jim. Just out of curicsity, has the 5IM
bay door long since dissppeared from view?

Yes, I locked for it a few minutes ago and couldn't
see it any longer.
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Okay, thank you. And I'll go ahead with the
maneuver pad. LOI, SPS/G&N; 66244; plus 1.21,
minus 0.12; 078:31:34.48; minus 289k.5,

minus 0766.4, minus 0112.3; roll, pitch, and

yaw, all zips; 0169.5, plus 0058.3; 2996.k,

6:40, 2990.2; 25, 267.1, 228; the rest is NA.

GDC aline, Vega - Deneb on zero degrees mark.

Roll aline, 26k4; 090; 349. No ullage. IM weight,
36258, Over.

Roger, Joe. Readback for LOI: SPS/G&N; 6624k,
plus 1.21, minus 0.12; 078:31:34.48, minus 289k.5,
minus 0766.L4, minus 0112.3. A1l zips for roll,
pitch, and yaw. 0169.5, plus 0058.3; 2996.hL,
6:40, 2990.2; 25, 267.1, 228, Vega and Deneb on
the zero mark. 264; 090; and 349, No ullage.

IM weight, 36258,

That sounds good, Jim. Thank you.

Apollo 15, your computer.

Roger. Thank you.

Houston, 15. The first P52 is complete, and I
trust you got the torquing angle.

Roger. Dave - We copied.
Oksy, ané processing the second one.

Dave, did you copy? We got the torquing angle.
Thank you.

Okay, and the second P52 is in work.

Roger.

Okay, Houston; 15. The second P52 torqued out at
T75:19.

Roger.

END OF TAPE
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Houston, 15.
Go ahead, 15.

Roger, Joe. DELTA-V test, null bias check. The
null bias is 1 foot per second per 100 seconds.

Okay, Al. We copy. Thank you.
Roger.

And, Al, you'll be interested to know that the SIM
bay data we're getting so far looks very good.

Okay, Joe. And you'll be interested to know that
there's a very thin crescent Moon in front of us.

Roger. We've been suspecting that all along.
And it may be thin, but it's big.

Houston, this is 15. The - pre-LOI SECONDARY GLYCOL
loop check looked good.

Did you turn it?
15, we ccncur.

And, 15, I have a TEI-L pad for you any time that
you have time to copy it.

Okay; stand by 1.
Okay, Karl. I'm ready to copy the TEI-L pad.

Roger. TEI-L, SPS/G&N; b40015; plus 0.59, plus
1.21; 087:12:40.06; plus 3121.1, minus 207k.0,
minus 06k3.0; 182, 057, 329; the rest is NA.
Ullage, L jets, 12 seconds, and this assumes burn
undocked; and no DOI; and the roll, pitch, and
yaw angles assume landing site REFSMMAT. And
that's all.

- - 63 plus 3121.1, minus 207L4.0, minus 0643.0;
182, 057, 329; 4 jets, 12 seconds, assumes burn un-
docked; and no DOI; landing site REFSMMAT.
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Roger, Jim. The part I got was correct, but we
had & loss of comm for the first part. Would you
read the - about the first 10 back to me again?
Roger. TEI-4, SPS/G&N; L40015.

Houston, this is 15. Did you get all the readback?
15, this is Houston. We're having a comm problem
down here on the ground and I need to check still
your NOUN 48 and your NOUN 33.

Okay. NOUN 48, plus 0.59, plus 1.21; 087:12:40,06,
That's all correct, Jim.

Houston, 15.

15, go ahead.

Roger. The LM/CM DELTA-P is .5,

We copy.

Houston, Apolleo 15.

15, go ahead.

Roger, Karl. All the systems checks are complete,
and everything looks good.

Very good.

END OF TAPE
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Houston, Apcllo 15.

15, go ahead.

15, this is Houston. Go ahead.
Houston, Apollo 15.

15, this is Houston. Go shead.

Okay, we've just made a little mission-rules re-
view up here, and I have one gquestion for you -
relative to the circuit breaker on bank A procedure
at 6 minutes. Our interpretation of the mission
rules says that, if we have a bank B ball valve
close prematurely, then we would leave that cir-
cuit breaker closed until shutdown, and close -
or - or until 10 seconds prior to shutdown, using
that as our good bank rather than closing it in

& minutes. And this is in reference to the cue
card - at tae bottom where it discusses one ball
valve closing prematurely.

Stand by.

Okay.

Houston, 15. I'll just repeat it once here, maybe
in simpler terms. If bank B closes prematurely,
then we'll leave the PILOT VALVE on A closed until

10 seconds prior to cut-off, instead of at
6 minutes.

Roger. We :zopy.
15, Houston. We copy your question, and we concur.

Okay, thank you. Everything else I think we have
squared away.

Roger. Milt says we owed you a review before every
burn. Are you interested in a quick runthrough of
what happens at LOI?
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Sure, why not. Let's do it.

Okay. As I have it here, starting at T minus 2 -
T minus 2 minutes, we close the MAIN B PILOT VALVE
circuit breaker. At T minus 5 seconds, we PRO.
Then, the DELTA-V THRUST A and B switches both go
to NORMAL. At T plus 5 seconds, we close the
MAIN A PILOT VALVE circuit breaker; and, at T plus
6 minutes, assuming nominal burns, we open the
MAIN A PILOT VALVE circuit breaker; and, after
that, we avoid PUGS manipulation. And a reminder
here is - don't forget to turn on the DSE because
we're vitally interested in that single—-engine
burn performance.

Okay, Houston; we're right with you. We've Just
gone through that, and - we understand it. Thank
you.

Very good,

15, this is Houston. If you'll give us ACCEPT,
we'll send up a new state vector.

Roger; you got it. POO and ACCEPT.

Ckay; and I have an LOI pad for you whenever you're
ready to copy.

Okay, Karl; I'm ready to copy.

Okay. LOI, SPS/G&N; 662kb; plus 1.21, minus 0.12;
078:31:45.92; minus 2897.5, minus 0776.4,

minus OOLL..; all zips for roll, all zips for
pitch, all zips for yaw; 0169.6, plus 0058.k;
3000.1, 6:41, 2993.9; 25, 267.1, 22.8; the rest is
NA. Set stars are Vega and Deneb; 26h4; 090; 349,
No ullage. LM weight, 36258. Single-bank burn
time is 6 plus 52; and just a reminder that, if
bank B doesn't burn, we are expecting you to go
into lunar orbit on bank A.

Okay, Karl. LOI pad readbasck: SPS/G&N: 66244 ;
plus 1.21, minus 0.12; 078:31:45.91; minus 2897.5,
minus O776.4, minus OOLYL.1; all zeros for roll,
pitch, and yaw; 0169.6, plus 0058.L4; 3000.1, 6:41,
2993.9; 25, 267.1, 22.8. Vega, Deneb; 264; 090;
349. No ullage. IM weight, 36258. Single-bank
time, 6 plus 52.
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That's all correct. And it's your computer now,
15.

Roger. And we also understood that, if bank A
doesn't light, we'll take it on in with bank - I
mean, if bank B doesn't light, we'll take it on in
with bank A. We don't ...

Roger.

15, this is Houston. I have a map update when you
have time to copy.

Okay. Stand by 1, please.

Houston, 15. I'm ready to copy the map update.
Roger, 15. I have four times for you, beginning
with LOS. 78:23:31, 78:33:27, T78:55:03, T8:L6:4k,
That's all.

Copied. T8:23:31, 78:33:27, 78:55:03, 78:L46:L4k,

That's correct.

15, this is Houston. Everything is looking in
good shape down here, and you have a GO for LOI.

Roger. Houston, 15. Understand. GO for LOI.

And a note here from EECOM that, due to destratifi-
cation in your oxygen tanks, you may get a cryo
pressure light; don't worry about it. That's during
the burn.

Okay. Roger. Understand the cryo pressure.

15, this is Houston.

Houston, 15. Go.

Gentlemen, everything looks perfect down here,
and - all we can say is, "Have a good burn."

Okay, thank you. We'll see you on the other side.

Roger.

END OF TAPE
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BEGIN LUNAR REV 1
15, this is Houston. How do you read?

Hello, Houston. The Endeavour's on station with
cargo, and what a fantastic sight.

Beautiful news. Romantic, isn't it?

Oh, this is really profound; I'1ll tell you,
fantastic!

And we've got a burn status report for you.

Okay. We're ready to copy whenever you're ready
to give it.

Okay. I think our trusty pilot has a first for
you on this one. Burn time was 6 plus 38, igni-
tion was on time; the residuals were O, 0, and 0;
DELTA-V,,, minus 4.8; the fuel, 33.25, the

oxidizer, 33.3.
That's a beautiful job up there.

And it was a very smooth burn all the way, Karl.
There was not a ripple. I guess the only little
thing we might comment on was that we had a little
PUGS operation after 6 minutes.

Oksy; we copy.

And, Houston, after our first few minutes of
looking here, I don't think we'll have any trouble
at all finding new things for you for 6 days.

Good enough.

15, Houston. We'd like to know the position of
the PU VALVE and also the UNBALANCE meter reading.

The FLOW VALVE is in DECREASE right now. The
UNBALANCE is reading about - 25, and I put it in
the INCREASE position for about 10 seconds after
6 min - after 6 minutes.
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Okay, Jim. We copy.
15, Houston. —
Houston, 15.

We've just got through with the playback, and
we've got excellent burn data down here. And, if
you'll give us ACCEPT, we'll send up a REFSMMAT.

Okay; you'fe got POO and ACCEPT.
Thank you.

And, Houston. We're over Mare Crisium at the
present time, and the sights are really striking.
I guess some of the interesting things we've noted
is the variation in albedo from white to dark gray
with many variations of gray in between. And
many times, this albedo change appears without

any significant change in topography, other than -
perhaps a - a mountein ridge or a chain or a
wrinkle ridge or something, but there are many
vari - variations in the albedo all over the
surface. I guess our general consensus is, it's
gray. We haven't noticed any brown yet.

Excellent. If I'm not mistaken, this is probably
the first time men have been over Crisium.

I guess that's probably right.

We have everything from the very old subdued
craters that are almost completely washed out to
the very bright fresh ones which have interior
walls of almost pure white.

We're lapping it up down here. Keep talking if you
feel like it. —

Another interesting fact that - that we've all
noticed is that it - it looks like a great desert
across which we've had a number of dust storms.
And, in many places, you can see the - the tracks
or the swirls across the surface which looks like
a - a great dust storm has been blowing across the
surface - primarily indicated by the albedo change.
But all over Crisium, you can see the streaks,
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which obvicusly are from impact at some point or
another, but the impression we get is that the
results of a dust storm.

Very interesting; 15, the computer's yours.
Say again.

The computer's yours.

Okay.

Karl, this is Al. I'd have to say pretty much
what Dave's been saying. Might be interested to
know that we're coming up over Pierce right now,
and Just about to hit the west rim of Mare Crisium,
and kind of looking forward to taking a look at
Proclus as we get up a little bit closer here.
There are a couple of craters just to the north -
northeast corner, and we'll pinpoint those a little
better for you later. A very, very small crater
that looks like it's had some dark material slide
down into the crater, the eastern wall of the in-
side of the crater has some very dark material in
it,-and at - at this Sun angle, it doesn't appear
that it's shadow.

Okay; we copy.

And, you know, as we -look at all this after the
many months we've been studying the Moon and
learning all the technical features and names and
everything, why - when you get it all at once,
it's just absolutely overwhelming. There are so
many different things down there and such a great
variety of landforms and stratigraphy and albedo,
that's it's hard for the mental computer to sort
it all out and give it back toc you. I hope over
the next few days, we can sort of get our minds
organized and get a little more precise on what
we're seeing. But I'll tell you, this is abso-
lutely mind-boggling up here.

Gentlemen, I can well imagine that a foreign planet
must be a weird thing to see.

Roger. And we've got Proclus in view right now.
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Excellent., Tell us about it if you have a chance,

Well, the - the rays extending from Proclus are
very light in color for about - they are very light
color for about - oh, 240 to 260 degrees around, and
then there's a region of dark mare or albedo. And
our - our orientation presently with the spacecraft
is such that we have - we're having a tough time
figuring out north and south; and, once we get on
an orbit track, we'll be able to give you direction
a little bit better. But the inner walls of
Proclus are very light in color, almost white.

The outer walils - the outer ring has a somewhat
light gray appearance, and the difference in the -
the rays is really between a light and a dark gray,
as distinguished from the inner walls which are
quite white. The - the walls exhibit some debris
on the upper slopes, maybe the upper 30 percent.

I can see, on one side of the - the crater, some
large blocks. On another side, I can see vhat
appears to be a large slump block or a large
slumping of the wall that goes about halt_way down
end takes about - oh, 15 degrees of the rim of the
crater with it. The floor is very irregular and
rough, almost constant gray - medium gray color,
somewhat darker than the light gray on the outside
rays and somewhat lighter than the dark gray on
the - the surface, which does not seem to be
covered with a ray pattern. There are a few
ridges on the floor, arcuous ridges, and some

domes which are gquite prominent. And I'm sure
when Al comes back over here later on and has a
chance to study it carefully, he can give you

a - a good asccurate picture,

Beautiful.

15, we would like to have TRACK to AUTO on the
HIGH GAIN. And, for your information, the
Saturn IVB impact is going to take place in Jjust
a few minutes. It's going to be a - in a - -

Ckay; very good. I wish we were ina - =
Right. It's 2 minutes 40 seconds, but it's going

to be out of your visual range, somewhere around
the center areaz of the Moon.
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03 07 22 0T CDR Roger. It's too bad we won't get to see it.
We'd already taken a look at the map to see if
we'd have a chance, but I guess we'll miss that
one.

03 07T 23 11 CDR Houston, 15. We're coming up to Serenitatis, and
it really looks like an ocean. The landforms, as
we approach, are very rugged, very highly cratered,
rounded, and we get to the shoreline and we see a
few wrinkle ridges that have smcothed out. And
we can see, on the far side on the horizon, the
mountains which pick up again on the western side
of Serenitatis.

03 07 23 43 cCC Roger, 15.

03 07 23 46 CMP Okay, Kerl. We're coming up over Serenitatis now.
We're almost over Le Monnier at the present time,
and we can see the Littrow area just out in front
of us. And it is, in fact, about three different
shades. You can see the - in the upland area, and
_ particularly what looks like down in the valleys, a
darker color, and it does look like it's a light
powdering- or dusting-over of the entire area.
And then, as you get out further into Mare
Serenitatis, there's another layering which is a
little bit lighter in color. And then, out at the
last edge of the wrinkle ridge, out beyond that
is the last layer, and the rest of Serenitatis looks
fairly - fairly light in color. So I'd say that
the - the - the centeral - central part of
Serenitatis is light, out beyond the first wrinkle
ridge is a darker layering, and we're not up close
enough to see what it is yet, and then as you get
up into the highlands around Le Monnier and Littrow
area itself, there's what - what appears to be
a - a light dusting of dark material, and it cer-
tainly looks volcanic from here. Off to - to the
left of that to the south, we can pick up Sulpicius
Gallus pretty clearly right now.

03 07T 25 08 ¢CC Roger, Al. Sounds like you're seeing a marvelous
amount of detail up there,.

03 07 25 18 CMP Well, after - after the king's training, it's
almost like I've been here before.
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You can't help yourself, can you?

And, Karl, we're approaching the Apennine
Mountains, and that is indeed a spectacular view.

Roger = -

Sure isy Karl. No question about those mountains
being there and where we're at with them.

They stand up on your horizon, do they?

Yes; tremendous relief as we approach the moun-
tain, Karl.

Roger. And, for your information, gentlemen,
we're getting a good seismic signal from the
impact of the Saturn IVB.

15, this is Houston. There is no update required
on your T - on your TEI-h pad.

Okay, Houston; understand. Houston, as we cross
out of Serenitatis into the Apennines, why, it's
Just - uaresl. You know, those are very poor
descriptive terms, but the - the mountains jut

up out of the cocean here in great relief. I'm
sure the guys who've been here before can probably
sit down over a cup of coffee and tell you. But
the relief is really pervasive.

You're the first man to fly over this mountain
range, Dave, 1 guess pretty soon you're going to
be over the = over the landing site, aren't you?

Roger. But I'm afraid it'll be dark tcday.
That's right.

Karl, this is Al again. Looking down into the
Sulpicius Gallus area, looking at some of the
wrinkle ridges and some of the rilles - the
arcuate rilles down there, I can make out some
distinet color patterns thet seem to run parsllel
to the arcuate rilles - and along the wrinkle
ridges, and there is a very subtle darker color,
again almost as if it was - some kind of cinder
fallout along the ridges and along some of the
rilles. ‘
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Roger, Al.

And, Houston, we're coming up here on the termina-
tor and the area I guess we call Crackled Hills
really looks like crackled hills. If you distin~-
guish between the mountains, which are very promi-
nent and smooth, the surface between the first
small mountain range and the - what is now the
terminator, is relatively flat with a very rough
texture - very irregular, lower, crackled hills.

We copy, Dave.

Jim's - Jim calls it a gun-metal gray, and that's

a very good term, I think, for the color that we're
seeing now. And as we approach the terminator, of
course, the relief stands out even more. The
shadows are getting much longer, and the peaks of
the mountains, as they're silhouetted against the -
the Crackled Hills, seem to have a - a diffuse
shadow at the top. The - the shadow, as it goes
from the base of the mountain to its peak, is

very sharp. And around the top of the mountain,

it becomes more diffuse, not - not quite as sharp
and begins to blend in with the - the surface on
which it's being cast.

Roger, Dave. Sounds very interesting.

Houston, we're trying to get oriented here so we
can perhaps pick out some of the features near
the landing site. There's quite a bit of shadow
now, but we have Aristillus and Autolycus very
clearly. And with a low Sun angle, the surface
between those two large craters and the rim of
Imbrium ~ the eastern rim of Imbrium is very
rough, quite a bit of debris, and it looks like
it probably came out of the two craters. I be-
lieve we can see Hadley C, just barely on the
shadows.,

Roger, 15. We copy that. Did I understand that
the rim of Autolycus is standing up in the
sunlight?

Yes, that's true. Aristillus and Autolycus both
have their eastern rims exposed to the sunlight,
and we get a pretty good look at the elevation on



Tape 52/8
Page 226

the rim. And Autolycus, to its northeastern side,
seems to have a - a saddle or somewhat depressed
rim, and as you come around to the west - the
eastern side of Aristillus, it seems to be rela-
tively level or horizontal, with a few subtle
saddles and depressions. Autolycus appears to
have a - g relatively horizontal or - or even rim
all the way around, and we can see sunlight on the
northwestern side of Autolycus on the rim, just
barely a tick of it.

03 07 34 28 cCC Roger. It sounds like a fantastic view.
03 07 34 35 CMP It really is.

03 07 34 42 McCC You guys have enough to keep you busy for a few
days then?

03 07 34 L8 CDR Hey, Dick, we got enough to keep us busy for
months and months and months, as you well know.

03 07 35 05 CDR The outer rims of Aristillus and Autolycus seem
to be quite heavily cratered and rough; and Aris-
tillus, on its east-northeastern side, seems to
have a couple of benches on the outer rim as it
goes down to the surface, and their -~ the shadows
are - are exposed quite well.

03 07 35 34 McCC Roger, Dave.

03 07 36 11 CDR Houston, just north of Conon, there's a - a great
depression in the mountains - a low part of the
mountains., In the - The western side of the
mountains is exposed to the sunlight, and this
reflects back into the shadow part of the mountains
which - the base - basin just north of Conon there
is really shadowed by the eastern mountain range;
but the reflectivity back from the - the mountains
exposed to the sunlight illuminates the - the
shadowed area to where we can pick ocut craters and
ridges and various other topographic features.
It's - it's really quite interesting. As a matter
of fact, Just to the - the inner walls or the in-
ner basin of Conon itself is illuminated by its
own reflectivity on its western wall.

03 07 37 14 cC¢ Roger. That sounds like a fascinating illumina-
tion. Do - do you have any inclination that you're
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going to be able to see the dark side of the Moon
with earthlight on it?

Well, we can Jjust barely see subtle features now,
I think. We can see the horizon gquite clearly.

Roger. When you get dark-adapted, it may be that
things will come through pretty well.

Roger.
15, this is Houston.
Roger. Houston, 15; go.

Jim, the people down here would appreciate it if
you could give them something of a description of
the operation of the PU VALVE during the LOI burn.

Roger, Karl., There was no operation of the - the
PU VALVE at all until crossover. And then at
crossover, it required a - a DECREASE, and then
at about - about 5 minutes and a half into the
burn, it started to increase, and I went to the -
the INCREASE position at that time. All the
operation of the PUGS manual operation occurred
after crossover.

Okays: we copy.

And, as I mentioned, about 5 and a half, I went

to = 5 and a half minutes, I went - went to neutral
and then the - it looked like the UNBALANCE was
going to go - it was rapidly departing the zero
region, and that was about the time we went
through 6 minutes, and I put it into minimum at
that time - into the DECREASE position.

Okay, Jim. That answered our next question.

And, 15, the people down here were very much
turned on by your description of the swirls on
the floor of Crisium. We trust you got some good
photography of that; and, if you didn't, they'd
very much appreciste having some next time
around.
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Okey. We were discussing our photography, and
we're going to try and stay as close to the pre-
planned photos as we can and not coverextend our-
selves into what's already planned for the 6 days.
But we will use our spare - spare film judiciously
for the kind of things you hear us talk about that
you'd like pictures of.

Sounds very good.

15, this is Houston. Joe just came up from below
to tell us that Farouk and company are ecstatic
about what you've told them so far and that all
of the SIM bay experiments are looking to be in
excellent shape.

Okay. Thank you, Karl. That's good news.

15. We have your torquing angles.

Roger. Torqued on the minute.

15, this is Houston.

Houston, Apollo 15; go.

Just to firm up our interest in those swirls on
the floor of Crisium, the words we'd like to send
up is that it'd be nice to get a three-photo
convergent stereo sequence on it, and if you'd
like settings, we recommend - -

Okay; three photo ...

Roger. And if you'd like settings, we recommend
r/8 at 1/250th with a 250-millimeter léns.

Okay, Houston; understand. Swirls on Crisium,
three-photo convergent stereo, £/8, 1/250th, with
a 250.

Roger. And now, you wanted us to remind you about
your helmet and gloves when you take shots of
Ingenuity this time around.

Okey; we'll tell him.
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And, otherwise, we have nothing more down here.

Everything's looking in great shape, and have
fun on the back side.

Okay. Thank you, Karl. We will.

END OF TAPE
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BEGIN LUNAR REV 2
15, this is Houston.

Roger, Houston. Locks like we're getting locked
up now.

Roger. That looks better now.
Okay , Houston, 15.
Go shead, 15.

Okay, Karl; while I got a minute here waiting on
Crisium to show up, I'll give you a rundown on
what we've done so far.

Go ahesd.

Okay; we got the strips of photos of the Sea of
Ingenuity - or Ingenii - and took a look at the
light-colored swirls in the bottom of the mare. I
couldn't tell - No elevation associated with those
light-colored swirls, and they're very distinct
when you lock at them at this angle. Also - looked
at the -~ at the area Jjust adjacent to Ingenii; there
is a very definite valley that cuts through the edge
of the wall there, and with what looks like a rille
in the bottom, what's been described as Vallis Alphs
Reed [7] - I guess it is kind of unique; it's the
only one we've seen on the back side so far. We
took some pictures of the rim deposits and then

took a couple of shots going on ocut to Dumbbell.
After that, we got set up for a Keyhole, took some
convergent stereo on Keyhole, and got a couple of
shots of The Bright One, along with some - some
general pictures to show the electsa pattern, al-
though I'm afraid that ejecta pattern on The Bright
One is not going to show up too well. It's - it's
very bright but it's - it's also such a large area
that it's kind of indistinct as to definition. And
then - took a couple of what I hope will be conver-
gent stereos of the - of the rooster tail along by
Saenger. And then got on to Ibn Yunus/Al-Biruni/
Goddard complex and took some convergent stereo of
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03 09 24 03 CDR

03 09 24 25 CC

the swirls to the - to the west of Ibn Yunus and
to the north and west of Goddard. And now we're
locking for the ones in Mare Crisium.

Roger. BSounds like you did it up brown.

Well, it dces loock - sometimes brown, sometimes
gray, Karl. But we'll see when we get back.

Hey, let's keep those colors straight, fellows.

15, we can tske HIGH GAIN to AUTQ now.

15, we need to go back to REACQ - on the HIGH GAIN.
Roger. REACQ.

Houston, 15.

15, go shead.

Okay, Karl. Just a couple of general observations
on Crisium while we're ceoming up on it. Proclus
coming up from the east is really spectacular, you
can very distinctly see the - the difference in
the - in the color of the albedo in the excluded
zone of Proclus, and as you're coming up acrocss
Crisium with Proclus shead, you can see the ray
pattern very distinet - extending out across
Crisium - and follow the ray patterns almost as
far as you like. And the excluded zone in the -
in the ray pattern is Jjust very distinet at this
point.

Excellent.

And, Houston, from this angle looking at Proclus,
about a crater diameter out to maybe a diameter

and a half or so, you can see mesny small bright
fresh craters, which sppear to be in the general
direction of a ray, like part of the ejecta blanket.

Roger. Dave, you mean to say that these small
bright craters seem to be clearly related to the
ejecta blanket. Is that correct?
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Thaet's the impression I get. They occur within a
diameter to a diameter and a half of Proclus, and -
they're sbout the same brightness as the inner walls
of Proclus and they're small - just small craters.

I don't see any - Yes, I do see one which you might
call a loop, which would suggest secondaries. They
Just seem to lie in the general direction of the
rays of the ejecta from Proclus.

We copy.

They 're sort of localized to one area which is -
probably - yes, on the - on the western side of
Proclius, northwest side.

We copy that.

Do you - do these small, bright craters have more
or less a uniform size or do they come in varied
sizes?

I'd@ say - Karl, this is Jim - I'd say they're
various sizes.

Okay.

It is - T - I guess it depends, Karl, on - what do
you mean by sizes, there are various sizes within

a certain sorting. They - they seem to be fairly
well sorted within one range, but within that range,

there is & distribution. And they're all much,
much smaller than Proclus.

Okay, we copy.

15, this is Houston. If you'll give us ACCEPT,
we'll send up & - & state vector and a target load.

Roger. You have it.

And, 15, we don't require a PIPA bias check at this
time. And I have a terminator photo pad when you're
ready to copy.

Okay, stand by 1.

And I'm ready for the terminator photo pad, Karl.
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Roger. The T-start is 81:44:10, and there's a
note here that the PCM cable masy not reach to
window 3. And if it doesn't, go ahead and run on
the interva - intervalometer alone. And this per-
tains to all future photography in window 3.

Roger. We understand.

15, we'd like to go to AUTO again, and go directly
from REACQ to AUTO without a pause.

You're in AUTO.
The high gain looks good this time; thank you.
Roger.

15, Houston. When you can copy, I have both a
DOI pad and a TEI-S.

Stand by 1, Karl.
Okay, I'm ready to copy the pads.

Roger. DOI. SPS/G&N; 39800; plus 1.68, minus 0.55;
082:39:48.29; minus 0208.4, minus 00L8.O,

plus 0002.0; 000, 283, 347; 0058.4, plus 0009.2;
0213.9, 0:24,5, DELTA-V, is 0208.4; 33, 1kb.2, 35.7;

the rest is NA. 8et stars, Vega and Deneb; 288,
340, 346; ullage is four quads, 15 seconds —
15 seccnds.

And the computer is yours.

Okay, Karl, if you're ready, here's the readback

for the DOI pad. SPS/G&N; 39800; plus 1.68,

minus 0.55; 082:39:48.29; minus 0208.4, minus 00L8.0,
plus 0002.0; 000, 283, 347; 0058.4, plus 0009.2;
0213.9, 0:24.5, 0208.k4; 33, 1kk.2, 35.7; Vega and
Deneb; 288, 340, 346; four quads, 15 seconds.

That's all correct. And the next is a TEI-5 pad.

A1l right, go shead.
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TEI-5, SPS/G&N; 38206; plus 0.58, plus 1.01;
088:25:47.09; plus 2864.3, minus 1227.7,

minus 0317.0; 180, 091, 338; the rest is NA. Set
stars, Vega and Deneb; 288; 340; 346. Four jets,
12 seconds. This - Comments are that the burn is
undocked, and it assumes DOI. ’

Okay. TEI-S readbasck: SPS/G&N; 38206; plus 0.58,
plus 1.01; 088:25:47.09; plus 2864.3, minus 1227.7,
minus 0317.0; 180, 091, 338; Vega and Deneb; 288;

340, 346. Four jet, 12 seconds. Undocked and
assumes DOI.

That's all correct.

Houston, Apollo 15.

15, go ahead.

Okay, as a quick review here, DOI is a single-bank
burn on B, with nominal procedures, with the excep-

tion of having the A PILOT VALVE open.

That's affirmative, and if we have nc ignition,
we'll postpone the burn a rev.

Roger; understand.

15, this is Houston. We're showing a low voltage
on the battery relay bus down here. We think it's
just a matter of instrumentation, but there's a
couple of procedures we'd like to run through here
to check it out.

Go ahead, Karl.

Okay; first of all, we'd like to read - have an
onboard read-out of the battery reley bus voltage,
which is B-5 on the test meter.

Okay. That's 5-B.

Roger.

It's reading 2.4 - No, I'm sorry, 1.4 - 1.5.

Roger that reading.
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03 09 42 0y LIMP Okay; Dave moved the - Stand by. Dave wiggled the
selector to the right ~ Thet's on B and the position
that backs the B position and now we're reading 3.5.

03 09 42 29 CC Roger. And we just recovered our read-out of -
We got a good voltage reading down here now.

03 09 L2 37 LMP Good.

03 09 L2 55 CC Okey; thank you. We'll think on that for a while
and everything looks - everything looks fairly
normal.

03 09 43 Ok 1IMP Roger.

03 09 L4 34 cC 15, we have only one more guestion on that problem.

And can you tell us what position you were in be-
fore you went to 5-B on the test meter?

03 09 Lh 45 IMP B was selected, Karl, but Dave moved the selector
out of - jJust barely out of B and back into the
B position to obtain the higher reading.

03 09 44 55 cC Roger. And what about the numerical side; was it
in 57

03 09 45 01 IMP Yes, it was.

03 09 U5 06 CC We copy. Thank you.

03 09 LT 39 cCC 15, this is Houston. And I have a map update
for REV 3.

03 09 47 59 CDR Stand by 1, Karl.

03 09 L8 23 CDR Okay; go with the map update for REV 3.

03 09 48 28 ccC Roger. LOS: 82:28:16; 180 is 82:48:L2; A0S is
83:1k:54,

03 09 48 56 CDR Okay, understand. LOS: 82:28:16; 180 degrees,

82:48:42; A0S, B83:1k:5k,

03 09 L9 07 cCC Roger. And while you're on that page, I have
information for the landmark J-1 observation.

03 09 49 16 CDR Okay; go sehead.
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T HOR is 8 - 83:39:33; TCA minus 2Q, 83:L41:25,

Okay, understand. T horizon at 83:39:33; TCA
minus 20, 83:41:25.

That's correct.

15, this is Houston.

Houston, 15. Go ahead.

It's our understanding that we'd agreed that you'd
send down magazine numbers and final frame numbers
on each path cn this photography, and if you're

in agreement with that, we'd like to have the mag-
azine and frame number on the orbital photography

and also on the terminator photography.

That - that's all in an agreement that I've got
with Spencer, Karl. I think right now, we're too
busy t¢ do that, and after we get the landing out
of the way, we'll go back and recap all the film
and start from scratch.

Very gocod.

END OF TAPE
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15, this is Houston.
Houston, 15.

One more comment on the battery relay bus voltage.
From all indicaticons, it is indeed an instru-
mentation problem, but we have one more question
and that is to confirm that the MAIN A - MAIN

BUS A and MAIN BUS B FUEL CELL talkbacks are normal
and - and have been normal during this period.

Yes, that's affirmative, Karl. They have been
normal.

Thank you. And, at the present time, all the
systems, otherwise, are looking fine, and you're
GO for DOI.

Okay; understand. GO for DOI.

15, this is Houston. We'd like to verify, over on
panel 226, that the O2 TANK S0-WATT HEATER circuit
breakers, 1 MAIN B and 2 MAIN A are open. And, if
they're not open, let's open them.

Stand by.

Okay. The two circuit breskers that are open are

O2 TANK HEATERS, 50 WATTS, 1 MAIN B, and 2 MAIN A.

Roger. I understand they have been open. Is that
correct?

That's correct.

Okay. The reason we ask is that the temperatures
weren't quite as we expected. Thank you.

Apollo 15, OMNI - OMNI-Delta please, and we'll go
to Charlie a little bit later.

Roger. OMNI Delta.
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15, this is Houston. As you go around the corner,
we'd like to verify that all systems are in good
shape. And that the data you have in the Flight
Pian for bail-out burn all stand as recorded.

The no-burn A0S, you may be interested in, is
83:11:1k,

Roger; understand. And we ran all the systems
checks up here, and everything looked good, and I
copied the A0S time.

Excellent.
BEGIN LUNAR REV 3
Fif - 15, this is Houston.

Hello, Houston, Apollo 15. The Falcon is on its
perch.

Good to hear you coming around that corner. How
do things look?

Okay. Burn ststus report. Burn was on time. Burn
time was about 24.0 - about half a second shorter
than predicted; there was no trim; residuals were
plus .6, plus .0, minus .1; DELTA—VC, minus b, bk;

fuel 29 - 29.25; and the oxidizer was 29.55;
Unbalance, 100 increase.

Thenk you, Dave. We copy all that.

And I'll tell you, it's reglly spectacular, when
you can see the central pesk of Tsiolkovsky coming
up over the horizon before you see the rim.

Hey, that's an interesting astrophysical
observation.

And, Houston, 15. The G&N had us in a 58.14 by 10.0.
We copy, 15.

Houston, 15. We're in an attitude now in which
we cannot see the surface. But our initial
impressions after the burn, when we could see the
surface, is that we were rolling in on a high-
angle pass.
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We copy, 15.
And, Al Just added, we were.
True enough. True enough.

15, this is Houston. You're STAY in the DOI orbit,
and we have an orbit for you of 58.8 by 9.5.

Very good, Houston. 58.8 - 9.5 and we're STAY.
Thank you.

15. You have a GO to proceed to the landmark
observation attitude.

Roger, Houston. Thank you.

And would you please give us AUTO on the HIGH
GAINT

AUTO.

Okay, Houston; 15. We've got a little bit of
visual - visibility now, and we're down in
Crisium.

Roger, 15.

And it locks like we have enough altitude to get
up over the western rim.

You know, I sure hope so.

But it sure looks like we're looking up at some
of those fellows out there.

That must be sort of exciting, skimming along down
there over the waves.

That's a mild word for it.

Hey, can you see anything more about those sw -
swirls? Anything interesting?

No, we're too close. And right now I've Jjust
finally picked out the rim of Proclus, and we're
Just about level, altitud¢ wise, with the - the
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03 11 31 24 cC

03 11 31 28 CDR

03 11 36 10 LMP

rim of Proclus. I cad hot see down into it. I
can see just a tad of The southern wall. I guess
we're jJust north of it. I can see some large
blocks on the outer walls.

Roger.

But I'd say we're definitely at an altitude even
with the top of the rim of Proclus.

Okay, Houston. We're coming up on the edge of
Serenitatis now and I can look out and see a
rille that runs parallel with the eastern edge.
We're taking some pictures.

END OF TAPE



03

03

03

03

03

03

03

03

03

03

03

03

03

03

11

11

11

11

11

11

11

11

11

11

11

11

11

11

36
36

36

38

38
38

38

39
39

39
39

Lo
o)

Lo

20
b5

56

15

34
L6

54

02

34

45

L9

o7
43

55

Tape 55/1
Page 243

APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

cC

ccC

CDR

cc

CcC

CcC

cc

cC

cC

Roger. I suspect that's Littrow Rille.

And after Littrow Rille, you should be coming up
on Le Monnier. Do you have much chance of seeing
down at that angle?

I doubt it, Karl. At this attitude for the land-
mark tracking, the windows are almost out of it.
Jim's got some visibility out window 5.

Karl, we just passed the wrinkled ridges about a
quarter of the way across Serenitatis, and the -
there is definitely a topographic high in the mid-
dle of the wrinkled portion.

Roger, 15. We copy.

Are those ridges smooth, or do they show signs of
lots of cracks in them?

I was impressed with the smoothness of the - the
raised portion.

Roger.

Okay. I'm taking several pictures of the wrinkled
ridges that run roughly north and scuth in
Serenitatis.

Excellent, Jim.

In the one we Jjust passed over, there were some
vertical fractures, definite vertical relief, in
the smooth portion of the raised wrinkled ridge.
The fractures were also running north and south.
Roger, Jim. We copy.

Roger. It's a spectaéular view as we glide across
the Sea of Serenity, and I'm taking a picture now

of a sinuous rille out to the north.

Roger, Jim.
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"Qkay. We're

western side

approaching the mountains now on the
of Serenitatis. At this point, there's

a wrinkled ridge running to the - the northwest.

Karl, this is Al.

Go ahead, Al.

Okay, Karl.

I just finished the observation on

J-1, and everything locked fine from my standpoint.
Could track it very smoothly. And in fact, I toeck
g couple of marks on it, if anyone's interested.

Very good, and we have them down here.

Okay.

We were sitting down here wondering how you were
ever going to find that little bugger. No trouble,

huh?

Rot that much trouble, Kari,

Very good.

Seemed like there was plenty of time waiting on it.

15, does it look like you're going to clear the
mountein range shead?

Karl, we've sll got our eyes closed. We're pulling

our feet up.

Open your eyes, That's like going to the Grand
Canyon and not looking.

15, this is Houston. I have the camers photo pad.

Okay, stand by. We're just noticing the cabin
temp here, and also that the outlet temp is up to
about - the glycol about - outlet temp's up to

about TO.

We copy, and

EECOM says that's normal, and they're

on the way down now.

Okey, fine.

Thank you.
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And, Karl, I'm ready to copy the map camera pad.

Roger. They're in the Flight Plan at 84%:32 and
84:39. Mapping camera: T-start, 84:42:23;
T-stop, 84:54:14, The pan camers times are the
same as the mapping cameras times, and we would
like to change a shutter speed at 8h4:24. Instead
of 125th, we want 1/250th at 8h:2L,

Okay. Understand 84:24., We'll change it to f 250
[sic] rather than 125; and on the map pad, it's
84:42:23 and 84:5k4:1L4, and the pan camera pad's
the same.

That's all correct.

15, we have your torquing angles.
Houston, 15.

Go ahead, 15.

Okay, Karl, Got a few numbers for you on the ex—
tension times. We started the whole thing off

at 84:06:30. And got the covers open, the MAPPING
CAMERA EXTENDED, and the extension was about 3 min-
utes instead of 4. Then we DEPLOYED the GAMMA RAY
and the MASS SPEC BOOMS for barber pole plus 2 sec-
onds. The GAMMA RAY turned barber pole after

6 seconds, and the MASS SPEC turned barber pole
immediately. And I was suspicious of the MASS
SPEC, so we tried them again and got the same
results. Turned the X~-RAY, ON at 84:15:10 and
LASER ALTIMETER, ON at 84:15:30.

Roger, Al. We copy.

15, this is Houston. Would you verify that the
X-RAY is ON?

15, Roger. That's verified.

Thank you.

We have not.

15, this is Houston. All systems are looking good

down here, and until we tell you otherwise, all
the AOSs are as in your Flight Plan.
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Roger.

We're ready to go.

(Laughter)

We both like to hear that.

Roger.

END OF TAPE
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BEGIN LUNAR REV b
15, this is Houston.

Hello, Houston; 5 by.

' Roger. Like to remind you to configure the DSE

as per the Flight Plan.

Roger.

Houston, 15.

Go ahesad, 15.

Okay. When we get down to the presleep checklist
here in about 50 minutes or so, I wonder if yocu
might give us your best guess on the probability
of a DOI trim tomorrow.

Okay. We'll work on that information.

Okay. Appreciate it.

Dave, we can give you a pretty good guess at that
now. It seems to be unlikely that we're going to
need a DOI trim. I've got a couple of trajectory
numbers here if you'd like to copy them.

Yes, it'd be interesting. Go ahead.

Our tracking data tells us that your current orbit
is 58.2 by 9.1. And, tamorrow morning at wakeup
time, it'11 be 58.6 by 8.7.

Okay; that looks pretty fair. How about the - the
out-of-plane cof the cross track?

Stand by.

Dave, your out-of-plane data locks like about
2/10ths of a mile at PDI time.

Okay; that sounds pretty good. Thank you.

15, we'd like HIGH GAIN to AUTO, please.



Tape 56/2
Page 28

03 13 16 55

03 13 17 48

03 13 18 13

031318 21

03 13 18 33
03 13 20 36
03 13 20 4O

03 13 20 Wk

03 13 21 26

03 13 21 34

03 13 21 45

CDR

cc

CDR

cC

CDR

cC

CMP

cC

cMP

cC

Roger. HIGH GAIN to AUTO.

Dave, thinking about trajectories, you probably
noted the out-of-plane part of the DOI. They're
telling me here that you burned a perfect LOI, but
the state vector they gave you was slightly in
error. So they got rid of - they - they

made corrections for that during DOI, so that we're
standing pretty close to perfect now.

Okay. I got to admit we did have some question
about that but figured you all had it in hand,
as you usually do.

Roger. Between a perfect crew in orbit up there
and a perfect crew down here, we're doing pretty
goed so far. Knock on wood.

Yes. We got a few miles to cover though.
Houston, 15.
Go ahead, 15.

Okay, Karl. Guess I should bring you up to date
ocn a couple of things here. Everything went as
planned on the - on the terminator photos. The
pan camera and the mapping camera pass started
on time and stopped on time. Turn - Got the
mass spec boom deployed and gamms ray boom
deployed; the mass spec deployed in 2 minutes

20 seconds, and the gamma ray deployed in 2 min-
utes 28 seconds. Got the ION SOURCE, ON, and the
LOGIC POWER, OFF, at 85:05. And that brings you
up to date.

Beautiful, Al. Sounds like all of that nice equip-
ment is working real nice for us.

Sure does, Karl. We're interested in what kind of
data you're getting down there on it.

0S0's two-word summary of it is that we're getting
beautiful data. Incidentally, Al, if - if you'd
like sometime, let us have, say - 12 to 24 hours
operation, would you like to have a summary some-
time tomorrow on some of the details?
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Yes, indeed, Karl; sure would.

Okay; we'll get one together.

Yes, listen. Skip it tomorrow; ang, maybe day
after tomorrow, we'll get a summary on that. TI'11
be kind of interested in how goes it myself.

Very good.

Houston, 15.

Go ahead, 15.

Roger, Karl. For your information, you can see
both of the - both of the booms at full extension
cut of window 5.

Hey, we're glad to hear that.

Yes; they sure lock pretty sitting out there.
Roger.

15, this is Houston. We'd like to have you hold
off on putting the MASS SPEC EXPERIMENT switch to
STANDBY, and we'd like to have the DISCRIMINATOR,
LOW.

Roger, Karl. We'll hold off until you - cue us,
and going DISCRIMINATOR, LOW, now.

Thank you, Al.

15, this is Houston. If you'll give us ACCEPT,
we'll send up a new state vector.

Roger, Houston. You've got it.

And, - and if you've finished with dinner up there
and somebody can copy, I have a TEI-12 pad.

Okay. Stand by a2 minute, Karl.

Houston, we're making a low pass over the
Apennine, and they're really something.
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Roger. Do they lock like any terrestrial mountains
you've ever seen?

No.

How sbout the slopes? Are they generally steeper
than you expect, or shallower than you expect on
something like the Tetons?

Say again, Karl. I'm sorry; we were discussing
the rille at that time - Hadley, that is.

Roger. I - I was Jjust trying to get a better feel
for how the mountains look. Are there - are they

more - more craggy and rougher than something like
the Tetons, or do they give you some other appear-
ance?

No. As a matter of fact, from this altitude, even
though we're low, they appear to be smooth and
rounded. There aren't any jagged pesks that we
can see. And even though they're cratered and
rough in texture on a small scale, they really
don't lock anything like the Alps or the San

Juans or any of the other familiar ranges we know.

Roger. 1Is there anything that looks like bare
rock on them?

I think we can see some boulders, but there are
no apparent jagged peaks that we can tell or that
we can see from this - this particular altitude
yet, although some of the - the shadows look
fairly sharp.

Roger.

And, Karl, speaking of shadows, there seems to be
enough light being reflected off the sides of the
mountains around to supply some light down on the
landing site. And the rille is quite distinctive
as we pass right over it.

Beautiful. That must be an eerie sight in a half-
light.

Well, it was, sort of.
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And, 15. You can have your computer back.
Roger.

15, this is Houston.

15, this is Houston. How do you read?
Loud and clear, Houston.

Roger. We've finished picking up data on the
mass spectrometer. Leave the discriminator as it
is, and we're ready to go to put the EXPERIMENT
in STANDBY now.

Understand; you're ready to put the MASS SPEC in
STANDBY.

Roger. And then you can start to put the blunt
end forward, anytime you care to.

Roger; we're maneuvering now.

15, this is Houston. Dave, the Surgeon would like
to have a special reading of the PDR from you
tonight, Your reading last night was not in
agreement with the other two crewmembers, and
they'd like to get another data point on you,

Okay. We copy, Karl. We'll give you all three
readings.

Roger. They'll accept them gladly.

15, this is Houston. Whenever you can copy, I have
the TEI-12 pad.

Stand by, Karl.
Okay, Karl., I'm ready to copy TEI-12.

Roger. TEI-12, SPS/G&N; 38110; plus 0.58, plus
1.00; 101:36:08.38; plus 2845.0, minus 0380.2,
minus 0063.8; 180, 107, 354; the rest is NA;
h-jet ullage for 12 seconds. And this assumes
the burn undocked and no circular burn, and the
GET of landing is 196 hours at MPL.
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Okay. TEI-12 readback: SPS/G&N; 38110; plus 0.58,
plus 1.00; 101:36:08.38; plus 2845.0, minus 0380.2,
minus 0063.8; 180, 107, 35h4; 4 jets for 12 seconds.
Undocked, no circular burn. Assumes landing at

196 GET at the MPL. '

That's all correct.
15, we need the mode switch in AUTO, please.

Houston, 15. What mode switch you talking about,
Karl?

That's the CMC MODE switch. I guess we need to get
into AUTO before we can execute this maneuver.

That's affirmative. And I'll go into AUTO as soon
as I complete the 40 degrees of roll.

Roger.

15, Houston. On the MASS SPECTROMETER operations
down there at 59 minutes, we'd like to have you
keep the DISCRIMINATOR, LOW, as it is now. And,
as the ION SOURCE goes ON, we would like to have
you pause in the OFF position until you get our
cue.

Roger; understand. You wanted the DISCRIMINATCR
left in LOW, and you wanted us to pause in the OFF
on the ION SOURCE on your cue.

Roger. And I - I - think you know that we'd
probably - that we - we don't want to go into those
operations until we have got into the correct
attitude.

15, this is Houston.
Houston, 15; go ahead.

A couple of special notes on the hardware. First
of all, on - on the SYSTEMS TEST meter - we don't
fully understand why that switch did funny things
for us, and we have some back in ~ the fairly ex-
tensive tests going on down here still trying to
understand it. And we suggest that you leave the
meter in the 5-B position until we do get some
handle on what happened there.
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Okay, Karl. We copy that.

Okay. And I Just heard the word that, if you
really need it, go ahead and use it, but if don't
have a strong reason for moving it, leave it as it
is. And on - We - we're observing the radiator
temperature - occasionally cycling above 80 degrees.
This is out of limits, and we don't really have a
good solution for this at the present time. We
could think sbout turning on the evaporator, but
that would foul up the mass spectrometer, and we'd
rather not do that. The only things that it's -
that the high temperature would be bothering are
the IMU PIPAs, and we have - we - Since the
tempersture is cycling up and down, cools off on
the back side of the Moon, we - on the dark side

of the Moon, we - we think there's no - no imminent
danger to that system. So, our feeling on that is
to. leave the system as it is.

Okay. We understand.

Houston, this is 15 with some onboard read-outs
for you and PRDs,

Go ahead, 15.

Roger. BAT C is 37; pyros A and B are both 37.5;
RCS, 83, B2, 82, and 83. The PRD readings, 23072,
25014, and 08016.

Roger, 15. We copy all that.

Roger. Houston, this is 15. The ION SOURCE is
OFF, and we're standing by for your word.

We copy, 15. Stand by.

15, this is Houston. Let's continue standing by on
that ION SOURCE switch. We'd 1like to get all the
way into attitude before we go into the ON position.

Roger.

15, this is Houston. We're ready for the E-memory
dump.

Okay, Karl. Coming at you.
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And, 15, we're ready now for the ION SOURCE switch,
ON.

IOR SCURCE going ON.

Houston, 15. We're going to configure communica-
tions for sleep.

oy

B Miivy

o

03 14 10 58

03 14 11 18

03 1k 11 30

03 1k 11 32
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after LOS?

Okay.

Okay, 15. Our last worry seems to be cleared up
down here. We've got nothing more to bother you
with, and all we can do is wish you a good night's
sleep.

Thank you, Karl. Good night.

Good night.

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

REST

BEGIN LUNAR REV 5
BEGIN LUNAR REV 6
BEGIN LUNAR REV T

" BEGIN LUNAR REV 8

PERIOD -~ NO COMMUNICATIONS
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APOLLO 15 ATR-TO-GROUND VOICE TRANSCRIPTION

Apollo 15, Houston.
Houston, 15.

Good morning, Jim. We're waking up you [sic] a
little early to tell you a few things before you
go around the corner because you only have I min-
utes in the old Flight Plan. So, if you guys are
awake and ready to listen, I'1ll give you a few
words.

Okay, Bob. Go shead.

Okay. At the moment - Okay, one short one. We'd
like you to go HIGH GAIN antenna to AUTO so we
don't lose you Jjust before you go around the corner
there., Okay - -

We're in AUTO.

— — And at the moment, 15, you're sitting in a
58.8 by 7.6 orbit; and, at PDI, we're extra-
polating you to aspproximately 33,000 feet. This
is with a plus or minus 9000 feet on top of it,
due primarily to the uncertainty of the RLS.
Because of this, we're pretty well decided we're
going to do DOI trim, but we're holding a decision
on that until after we get the data for this pass,
which we'll process, of course, while you're be-
hind the Moon. We're talking about something like
a 6-foot-per-second burn and probably targeting
for 50,000 feet at PDI. As far as the rest of the
spacecraft, all your systems look good. No prob-
lems at all during the night. We do have a pan
camers problem, which may or may not be serious.
We're going to locok at it later on today after
CIRC, and we'll be coming up with a procedure for
Al for that later on in the day. A short item.
We'd like a - during your eat pericds 1f you have
the time, also would like you to give us a gain
step — on the gamma ray — up to 1. And we'd
like to get a medication report, too, this morning.
We apparently missed that last night. Over.

Qkay. Copied all that. And no medication.
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03 21 34 35 CC Copy. And we have a consumable update for you as
of 93:30. RCS total was 75, quad Alfa, T6;
Bravo, T5; Charlie, Thi; Delta, 77; hydrogen 2,
tank 1, B4; 2, 81; and 3, Ski; oxygen 2, tank 1, 82;
tank 2, 86; tank 3, 68. Over.

03 21 35 32 LMP Okay. Got the consumables update.

03 21 35 34 cC Roger.

03 21 4k L1 cCC And, Apollo 15; Houston. You're looking good
going around the horn. Systems all look good.
At your convenience, while you're down the SIM
bay area there, we'd like slso the MASS SPEC
DISCRIMINATOR to HIGH. OQOver.

03 21 44 58 IMP Okey; understand. MASS SPEC DISCRIMINATCR to
HIGH. '

03 21 45 01 cC Roger.

END OF TAPE
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BEGIN LUNAR REV 9
Apollo 15, Houston.
Apollo 15, Houston. Over.
Apollo 15, Houston. Over.
Houston, Apello 15. You're 5 by.

Roger. You're 5 by also. And we got three more
Flight Plan updates due you, if you're ready.

Okay. Go ahead.

Okay. First one I'd like to mention is 95:02 -
95:02. And it reads, in addition to those two lines

on the O2 HEATERS at the top of the page, we want

to add a third line that $56& "CB 0, TANK 100-WATT
HEATERS, 3 MAIN B, open. Panel 226." Over.

Okay; understand. '"CB 0, TANK 100-WATT HEATERS ,
3 MAIN B, open."

Roger. And after you guys give us the PRD read-
outs, we'd like to exchange the CMP and CDR PRDs
because, Dave, yours appears to be malfunctioning,
and they'd like to have two working ones on the
surface. Do you copy?

Okay; understand. Exchange CMP and CDR PRDs.
Okay. And the next update's for the IM Activation
Checklist. And while you're golng - getting that,
I'11 give you a little update on our expectations
for the DOI burn.

Okay. Stand by.

Okay. Go ahead, Bob.

Okay. The update to the Activation Checklist is
on page 2-6.
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03 22 43 35 CDR

03 22 W4 06 ccC

03 22 4k 15 CDR

Okay; 2-6. Go.

Okay. We'll delete the third line of step 2. And
we'll add a step 5, which reads "(1) IMP's SUIT
ISOL valve to SUIT FLOW; Commander's SUIT ISOL valve
to SUIT FLOW, for 15 seconds. And then SUIT
DISCONNECT, for both." And then (2) is "SUIT GAS
DIVERTER, PUSH-CABIN." What we're doing here, Dave,
is basically making sure that we're blowing any
glass particles that might have settled in through
the little holes into the inlet hoses. Going to
blow those out. Over.

Okay; understand. Step 2, scratch the third line.
Step 5, "IMP and CDR SUIT ISOLATION to SUIT FLOW
for 15 seconds. And then SUIT DISCONNECT, for
both." And then "SUIT GAS DIVERTER, PUSH-CABIN."
And that sounds like a pretty good idea,

Okay. And, I'll give you a few clues as to what's
liable to be coming up for the DOI trim burn. Cur-
rently, we're showing a 5.87 perilune on REV 1k,
which is 35,000 feet plus or minus 9000 with that
RLS uncertainty. And, what's being proposed now

is not an SPS burn, because it will be very short,
but an RCS burn of 20 seconds which is 3.2 foot per
second, which would raise us to 50,000 feet., Will
cost us about 27 pounds of gas, and we're looking
at a Tig time of $5:56, which you will note is

20 minutes early - earlier than in the Flight Plan,
which means we're going to have to compress some
of that stuff together. Over.

Okay. Understand 95:56. And locking over the
Flight Plan, it looks like, had we gone on the
original DOI trim, we had about 40 minutes of SIM
data there. Maybe we can just scratch that.

Roger, Dave. We're Just going to have to trim that
SIM stuff off a little bit early, because we don't
have the time right here,

Okay. I guess what I'm thinking is, it takes us a
lot of time to go through that. Turn it on and turn
it off. And, of course, we could always use time,
but we'll get it.
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Dave, we don't show you turned anything on this
morning; it's just a long protracted business of
turning it off. And I guess, that was - used

to be starting after the TV pass. And I guess that-
what we're saying right now is it looks like we're
going to start turning that off during or before

the TV pass.

Okay. You're right, Bob. We'll do that; that
looks good.

Okay, and we'll be getting you a real pad coming
up some time soon.

Ckay; we'll be standing by.

And, Dave, if practicable, we'd prefer to have it
turned off before or after the TV, because then we
can watch it being turned off. Otherwise, we can't
see it during the TV. But you can certainly turn

part of it off before and part after.

Okay; understand. We - we'll do it some time other
than the during the TV.

Correct.

Okay, Dave. And we got a few updates here for the
time after the TV pass, if you're ready to copy.
Some other stuff that we are moving up because of
this.

Okay; ready to copy. Go ahead.

Okay. At 95:28, we will schedule a "P52 option 3."
Okay. "PS2 option 3."

Okay. At 9 - -

At 95:28.

Roger. At 95:33, we'll delete the "POO at pitch,
033 . 1"

Okay; delete "POO at pitch, 033" at 95:33.
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Roger. At 95:35, we will delete "PS52 option 3,"
and that's the one we've moved up by T minutes.

Reger. Go shead.

Roger. And at 95:43, we will delete the "P52

option 1," because we will be staying on landing
site REFSMMAT.

Ckay; very good. Go ahead.

And at 95:30, we're going to start - we're going
to move the activities that start around 95:47
to 95:55. So it will be moved up to 95:30.
Okay. Do you want - Okay, I got it. Fine.
That's that little box there. And the time to
show on the Flight Plan anyway is 95:56 for the
DOI trim.

Roger; 95:56.

Houston, 15. Is that all you have?

Roger. Sorry, Dave. That's the end - for now.
Okay .

Houston, 15.

Go.

Okay, Bob. We've got the TV turned on if you want
to catch it down there.

Roger. We'll do our best.

Ckay; Houston, 15. We're coming up on the edge of
Crisium, and we've got a good picture up here.

Roger. Don't see anything down here yet, but we're
anticipating.

15, can we verify that you're in transmit on the
TV switch, please?
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Okay; that was the problem. We've got it.
Thank you.

Okay, 15. We got it now. Couple of big holes in
the ground out there.

Roger.
That's right, Bob.

Okay; Houston, 15. If you want to orient yourself
on the TV there, Bob, we just came over Macroblus-A,
and the small crater that you Just saw - we just
went by, is Romer-J. We're coming up on - on
Romer-K here in a moment, which means that very
shortly, we'll be coming up over the Littrow Rille

— Rima Littrow.

Roger. We've got our little charts out here.
Okay.

Yes. It looks like Romer-J we're just coming up
on now, In fact, we'll pan down into it.

Beautiful shot.

Okay, Bob. You can see we're up over one of the
Littrow rilles now. You can see the rille cutting
diagonally there from about - 6 o'clock to 2 o'clock
across the picture, and you can see scme of the
wrinkled ridges. In fact, there's a beautiful
wrinkled ridge right below us right now.

Roger. I believe you. I see it.

I'11 pan up alcng the wrinkled ridges so you can
see, And they're a very, very distinctive thing.
Now we're out over Mare Serenitatis. You can see
some of the Littrow rilles in the background there,
some of the graben-type rilles, and some of the
wrinkled ridges down on the - on the far - or on
the - on the close corner here.

Yes, we should be coming up on the inner ridge
system here in a moment, and we - we'll try and pan
down along the - the inner ridge.
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Yes. That looks like the inner ridge system there,
and if your picture's like mine, you should be
picking it up pretty well.

Those ridges in places lock like they could be
nothing more than a - than a - than a flow that
stopped there - flow front. In other places, they
look like - like a - like it's buckled material
underneath, folded to - to give it some elevation.

Roger.

And that was a good one, Al. And if someone who's
not just looking out the window, will give us POO
and ACCEPT, we'll send you up a - not POO, just

ACCEPT. Pardon me. We'll give you state vectors

and a target, while we're taking a wview.

Bob, I'm going to pan forward a little bit, and
you can see the beginnings of the Apennine Front
showing up on the far side of Serenitatis.

Roger. We see that.

And off on the left there, that's the - the Haemus
Mountaing around south of the Apennines.

See how - when you're coming up at low altitude on
these mountains, how - how striking they are in the
distance? It's really hard to miss any from such
a long weys away.

I hope you can miss them.
I guess thet's up to you guys.

Roger. Spesking of that, the burn attitude's going
to be 104 degrees, so you might keep that in mind
when you get down here. You're getting kind of
close to it now, or - beginning to get close to it.

Okay .

There's a very interesting little fissure just
below us here, Bob. It loocks like there might be
a little flow coming out of it, but it's - it's
almost an arrowhead-shaped affair. And, it cer-
tainly doesn't have any features like any - any
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impact. It's very sharp and distinct and makes

a very distinct arrowhead. And here we come up

on the ridges on the west side of Serenitatis,

Just at the foothills of the Hadley Apennines.

And you can see, there is - there is some reliief

as we look back to the south there, there is some
very distinct relief in - in - in the shore of
Serenitatis, with some wrinkle ridges that follow
the contour. And some - what look like fairly
distinct arcuate rilles that also follow the con-
tour. I think that when we get up very close here,
you cen see - In - in the field of view there right
now, is a lineament that locks like it might be
some sort of a collapsed lava tube, and you can
also see down in here the - the mare material looks
like it's pooling in the - in the foothills of the
mountains; and in some places, you can even see
what sppears to be a frozen shoreline, so to speak.

Beautiful, beautiful.
Roger. We can take black now, too.

Okay. Okay, Bob. I'm going to take the TV out
of this window and get it located in window 3,
so we can all have a good look at the landing site.

Okay.

Sorry about that; we're Just a little bit late,
but you can see the edge of the rille there as
we g0 beyond it. And you can see the blocky
features inside the rille. And now we're out
across the plain on the other side. That was
very fast.

That was a quickie.

Okay. In the field of view right now, Bob, is
beginnings of Bradley Rille, and you c¢an see it
cutting back off to the southwest there.

Roger. Looks kind of like our rille.

Yes. It does, doesn't it?

Okay, Bob. I guess that about does it. We're at
the terminstor, and we'll pick up the attitude now.
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Ckay. And, righto.

And, Apollo 15, Houston. We've got a DOI trim
ped for Jim when he's ready to copy.

Morning, Bob. I'm ready to copy.

Roger, Jim. The P30 pad. Purpose, DOI trim,
RCS/G&N; 3826L4; NOUN 48 is NA; 095:56:42.50;

plus 0003.1, last two NOUN 88s [sic] are 0; 180,
104, 359; NOUN L4 is 0059.4, pilus 0009.6; 0003.1,
0:20, 0003.1; 30, 192.8, 11.1; rest of the pad is
NA., GDC aline stars are Vega and Deneb; roll,
pitch, and yaw ere 288; 3k0; 346. It's a four-
Jet RCS burn, and we do not want to trim any
retrograde residual. So any extrsas burn you get
in that direction, we will not trim. Over.

Okay, Bob. DOI trim pad readback. RCS/G&N;
3826L4;095:56:42.50; plus 0003.1, O and O for Y
and Z; 180, 104, 359; 0059.4, plus 0009.6; 0003.1,
0:20, 003.1; 30, 192.8, 11.1. Vega and Deneb;
288; 340; 346. Four-jet RCS, no trim of any
retrograde residual.

Roger. Copy. Correct, and ocne last comment; we
will not be passing you up a TET-9 - TEI-19 pad
at this time.

Understand.

And that should take care of all little squares
in that MSFN update box at 28 - at 95:25,

Repeat the last one, Bob.

Roger. I was Just telling you that fills - that
takes care of all squares there at the MSFN up-

date at 95:25. We've taken care of all those in
one way or another this morning.

Roger.

Roger.

And, 15, people down here are recommending that

you terminate your roll at this attitude to help
your P52 before you press on to the burn attitude.
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Hey, very good, Bob. Thank you. We will.

Houston, this is 15 with some retraction times
for you.

Oksy. Go shead.

On the MASS SPEC, it was on the MASS SPEC, it was
02:33. On GAMMA RAY, 03:09.

Copy, thank you.

It was 2 minutes 33 seconds, 3 minutes and
9 seconds.

Sey agein, 15. Was that 233 seconds, and 3 min-
utes and 9 seconds?

No; 2 minutes and 33 seconds, 3 minutes and
9 seconds.

Roger. We have that; thank you.

Houston, 15.

Go ahead.

Okay, Bob. 1I'm setting looking right et the sur-
face with the optics in this attitude. Glve me

a good roll angle to go to.

QOkay; stand by.

Stand by. We're talking sbout it, guys.

Okay, Bob.

Roger, 15. Now that we told you to stop, why
don't you press on to the burn roll of 180.

Okay; thanks & lot.

(laughter) For what? And now, if you lose HIGH

GAIN by going to the burn attitude before you go
around the corner, it will be OMNI Delta in the

burn attitude.
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Roger, OMNI Delta.

And, Apollo 15, we'd 1like TRACK AUTC as you go
around the corner here. It'll help us keep you
on data for a couple of minutes there at the end.
And we got a couple of sters for you, if you want
to take any more advice. And that's a 25 and 26.
Okay; 25 and 26. And you've got AUTO.

Thank you.

And, Apollo 15, you're S minutes from LOS, look-
ing good, and GO for the burn for DOI trim.

Okay; understand. GO for DOI trim. See you on
the other side.

Roger,

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION
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BEGIN LUNAR REV 10
Apollo 15, Houston. Standing by.

Roger, Houstoni 15 here. We had a good burn and
have a burn report for you.

Roger. Ready to copy.

Okay; on time - burn time was about 18 or 19
seconds. The residuals were minus .1, plus .2,
plus .2, DELTA-V  was plus .8, and the G&N has a
59.4 by 10,3,

And copy, Dave.

And, 15, I have a landing site observation pad for
you when ready.

Roger. Go ahead.
T-horizon: 96:57:10. Stand by.
Hey, 15, you still with us?

Roger. We're there, and T-horizon: 96:57:10.
Standing by for TCA minus 20.

Roger. It's at 96:59:17.

96:59:17.

Looks good.,

15, Houston. We have an up-link for you, state
vector, and a REFSMMAT, if you'll give us POO and
ACCEPT.

POO and ACCEPT.

And, 15, Houston. I have a couple of words for
Al on the systems test meter if he can listen.

Sorry, he — he's busy right now. What do you need?
I'll tell him later.
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Ok 00 33 13 ce Hey, it - we'll get it to him later. It's simply
that the systems test meter is okay to use for
the LM checkout on the LM current.

0ok 00 33 25 CDR Okay; thank you.

ok 00 34 4% DR Houston, 15. We're equalizing pressure now, and
the DELTA-P was 1.0 before we started.

ok 00 3% 52 CC We copy.

Ok 00 35 24 CC 15, the computer's yours.

oL 00 35 29 CDR Roger.

ok 00 48 26 c¢C 15, Houston.

oL 00 48 32 cMP Houston, 15. Go ahead.

ok 00 48 35 ¢ Al, we didn't get your last torquing angles
and torquing time. Could you read them down to
us, please?

0k 00 48 43 cMP Okay, Ed - Just a minute.

ok 00 48 U6 ccC 1f you're busy, we'll get them later.

ok 00 48 51 CoMmP I'11 give them to you now; anything for you.
Okay; we used stars 25 and 26, NOUN 05 was four
balls 1, torquing angles were plus 00022, minus
00032, plus 00038, and they were torqued out at
95:L43:00.

ok 00 49 19 ccC Roger; copy. And, as long as we have you on the
loop, your REFSMMAT 00 time is 10k:41:43, 00,

Ok 00 49 39 omp I'm sorry, Ed. I didn't get that. Would you say
that again, please?

Ok 00 Lo k2 e Roger, Al. 10L4:41:43.00.

Ok 00 L9 54 CMP Understand. The REFSMMAT time is good for
10k:41:43, 00,

ok 00 50 01 ccC Good readback.

Ok 00 56 16 cC 15, Houston. One minute until T-horizon.
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0ob GO 56 22 CMP Roger, ED.
ok 01 01 43 CIR Houston, Apollo 15.
ok 01 01 48 cC Go ahead, 15.
ok 01 01 53 CDR Okay; looks like FAQ owes us one, I had no trouble

picking up Index Crater at all. The surface looks
generally smooth. I saw no big boulders. I saw
more craters than we're normally used to seeing,
but I think that's because of the resoclution of
the photography. I can see a - a fair amount of
boulders in the bottom of the rille. Most of the
surface seems to be pretty subdued and rounded.

T did see some debris around some cf the fresher
craters. And, of course, I don't know exactly
what size, but if we're looking at 3-feet reso-
lution on this, I'd - I'd say I didn't see any~
thing larger than -~ I guess, at the most, maybe
15 feet or so, but that's - that was a unique
rock. The - the area, in general, looks pretty
good. I don't think we'll have any problem pick-
ing it up, and I don't think Al will have any
problem at all identifying Index Crater.

Ok 01 03 03 cCC Okay, Dave. We copy. Thanks a lot.

ok 01 03 09 CIDR Roger.

ok 01 10 34 cC Apollo 15, Houston. If there's somecne available
to copy a TEI-19 pad, I'1ll give it to you.

o4 01 10 43 CDR Okay; hold for about 5, will you please, E4?

o4 01 10 k7 cCC Will do.

0L 01 13 48 CDR Oksy, Houston; go - go ahead with the TEI pad.

04 01 13 54 cC Roger, 15. TEI-19: SPS/G&N; 38009; plus 6.1,

plus 10.5; 115:27:55.59; plus 2845.1, minus 0831.7,
minus 0219.7; 180, 102, 346. The rest NA. Ullage,
four jet, 12 seconds; and some notes. One is, burn
is undocked; two, assume CIRC; three, longitude at
Tig 18 166.0 west; and the fourth note is, the at-

titude's based on landing-site REFSMMAT.
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ok 01 15 24 CDR Okay, readback. TEI-19: SPS/G&N; 38009; plus
06.1, plus 10.5; 115:27:55.59; plus 2845.1, minus
0831.7, minus 0219.7; 180, 102, 3L6; four jet, 12
seconds; buran undocked; assume CIRC; longitude
166.0 west at Tig, and landing site REFSMMAT.

Ok 01 16 00 CC That's affirm; and we have a few centiseccnds
update for your CMC clock, whenever you're ready.

Ok 01 16 11 CDR Okay, you want POO and ACCEPT?

ok 01 16 13 cC That's affirm.

oL 01 16 16 CDR You got it.

o4 01 17 51 ¢C Computer's yours, 15.

ok 01 23 23 cC Falcon - rather, Apollo 15, Houston. OMNI Charlie,

. please,

Ok 01 23 35 CMP Houston, 15. Go ahead.

ok 01 23 38 cCC OMNI Charlie, please, Al.

ok 01 23 k3 cMP Okay, OMNI Charlie.

ok 01 23 51 CC I haven't had a chance to say good morning, Al,
so good morning.

ok 01 23 58 CMP Good morning, Edgar.

ok 01 29 23 cC Apollo 15, Houston.

ok 01 29 28 CMP Houston, 15. Go ahead.

Ok 01 29 30 cC Roger. We need to redo the REFSMMAT update that
we gave you a little while ago. Could we have
POO and ACCEPT, please?

ok 01 29 41 CMP Okay, Ed. You caught me just in time, doing a
P52,

ok 01 29 43 cCC Roger - -

ok 01 29 L4 cMP I'11 go back in ...

Oh 01 29 45 cCC - - what - what we were hoping to do.
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QOkay; you got it now.

Roger. Here it comes.

The story here, Al, is that, apparently, the block
update changed some registers in the REFS -
REFSMMAT and screwed it up a bhit.

Roger.

15, Houston. The computer's yours. And, Al,
before you do 50 - 52, be advised you can use the
systems test meter on the back side for any of the
normal IM checkout functions; on the front side,
we'll watech it for you. And go shead and leave
the test meter in whatever position you're -
you're testing with. You understand?

Roger, Ed. Understand.

Okay; proceed with your P52.

Okay; thank you.

Apollo 15, Houston. Thirty seconds to LOS.

Roger, Ed.

END OF TAPE
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APOLLO 15 ATR-TO-GROUND VOICE TRANSCRIPTION

CDR

CDR

CDR

ccC

CDR

cc

CDR

CDR

CMP

CDR

CDR

cMP

CDR

CMP

cC

CMF

cc

CDR

BEGIN LUNAR REV 11

Okay, Al. VERB 066 — VERB 06 NOUN 65; 1'11 give
you a mark.

3, 2, 1 -

MARK. Okay; 25:145.62,

Apollo 15, Houston; standing by.
Roger, Houston. This is Falcon, ..-

Okay, Falcon; reading you. We have a lot of noise
on the loop - maybe it'll go away in a moment.

Yes, I hope so.

Okay, Endeavour, shut her down ... if you're ready.
On your mark.

3, 2, 1 -

MARK.

Okay. 98:26:59.60.

OKaysy ««-

Okay.

Endeavour, Houston. Do you read?

Hello, Endeavour - Houston, this is Endeavour.
Loud and clear.

Okay, Al. We read you through the static. Let
us have NARROW on the HIGH GAIN, please.

Okay, you got it. NARROW and REACQ.

And, Houston, this is Falcon. We're going to con-
figure for secondary S-band transmitter and receiver.
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Okay, Falcon. Press on with secondary G-band.
Houston, this is Felcon. MHow do you read?

Endeavour, Houston. Verify on your last P52, you
used option 1.

Houston, Endegvour. Go ahead.

Roger, Al. Verify that on your last P52, you
used option 1.

I think that's a negative, Ed; I used option 3.
Stand by 1 and I'11 check.

Roger. We're standing by.

Houston, how do you read Falcon?

Falcon, Houston. You're coming through; we have
a lot of static on the line and they're trying to

clear it up now. You're way down in the mud,

Okay. 1 can give you my time with that - ...
time - 97:5L:55,

Houston, Endeavour.

Go ahead, Endeavour.

Okay, Ed. I d4id do that on an option 3.

Okay. We'll have some words for you, and we're
ready to up-link to you, Endeavour, if you'll
give us - POO and ACCEPT.

Okay, you got POO and ACCEPT. .

Falcon, Houston. Your S-band check is okay. You
can press on, and I1'll have your updates for you
in a little while.

Roger.
And, Apollo 15; Houston. I'm going to hold off

reading you any pads at the moment until we can
clear up our comm on the ground.
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Roger.

Falcon, Houston. Bring up your steerable, please.
See if that helps our comm.

In work.

Houston, this is Falcon. We're locked up on the -
the high gain. How do you read?

Okay, Jim. Reading you loud and clear now; that
seemed to have improved our comm. And I'm - I'm
ready to start with the pads. I'1ll start with the

CSM first, Al - whenever you're ready.

Okay; he's working right now. Are you ready for
an E-memory dump on the Falcon?

Stand by.

Falcon, Houston. We're ready for E-MOD dump.
Okay; stand by.

En - Endeavour, Houston. The computer's yours.
Roger, Houston.

And, FEndeavour; Houston. We will stay with the
REFEMMAT you have.

Okay, Ed. Thank you.

Falcon, Houston. Give us POO and DATA. I have
an up-link for you.

Roger. POO and DATA.

. And I'm ready to give the pads, Falcon, whenever

you want them.

Okay, Al; I'm checking it.

Go ahead, Ed.

All right, your LM DAP data first. CSM weight,

37679; IM weight, 36630. Your GDA drive sangles
on board are good.
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o4 02 36 46 CDR Okay; copy. CSM weight is 37679; IM weight, 36630.

ok 02 36 54 CC That's affirm. AGS abort constants. 224 - -

Oh 02 37 02 CDR Go ahead.

ol 02 37 03 ccC - - Plus 60442; 225, plus 29365; 226, plus 60LLY,
305, minus 01659; 662, minus 55021; 673, minus
32306.

o4 02 37 41 CDR Okay; readback on the AGS sbort constants. 60442,
29365, 60449, 01659, 55021, and 32306.

ol 02 37 59 CC Affirm. The first three are plus, the last three
are negative,

o4k 02 38 05 CDR That's affirm. Houston, Falcon.

oh 02 38 11 ¢CC Go ahead, Falcon.

o4 02 38 15 CDR Okay. Everything is in order up to this point as
far as the checkout goes, with the exception of
the - LGC. When we pushed in the LGC circuit
breaker, we got a program light — with a 400 and
R-1. A VERB 5 NOUN 9 gave us - gave us an 1105,
which seems to be of little consequence; just
thought you might like to know.

ok 02 38 41 cC We copy, Dave.

Ok 02 39 56 cCC Falcon, Houston. The computer's yours.

o4 02 Lo 01 CDR Roger.

ok 02 41 ok ccC And, Endeavour; Houston. Are you about ready for
your pads?

Ok 02 41 14 CMP Roger, Ed. Stand by 1.

o4 02 41 43 CMP Okay, Houston. Endeavour's ready to copy.

o4 02 L1 45 cC Okay. Falcon, the first one's a SEP time, if
you would like that one, too.

Ok 02 41 56 CDR Houston, Falcon. Go ahead; we'll stand by.

ok 02 k1 59 cCC Okay. ©SEP:; GET 100:13:56.00 - the pitch angle

of 108.
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Understand, Ed. That's a GET of 100:13:56,00.
And that's a pitch angle of 108.

That's affirm, Al. Okay, the next one is CSM DAP
data.

Oksy; go.
Roger. CSM weight, 37679; pitch, 0.49; yaw, 1.0k,
Understand. The DAP data is weight, 37679; pitch

trim is 0.49; and yaw trim is 1.04. And do you
have some signs on those?

It's a good readback, and say again your last?

Roger, Ed. I need a sign on the pitch and yaw
trims.

A1l right - Let me check that.
Okay.

Affirm, Al, they're both positive.
Understand; they're both plus.
Okay; your P2h is next.

Okay; go ahead.

Tl, 100:46:29; T,» h7:07; TCA, L7:3T; T3, LT:59;

roll, pitch, and yaw are 008, 296, 000; north,
3 nautical miles. NOUN 89, longitude over 2,
plus 2.149. Latitude and altitude are nominal.

Roger, Ed - Ed - Understand. P24 landmark track-

ing pad: T, at 100:46:29; T, L47:07; TCA, LT:37;

T3, 47:59. It's a roll of 008; pitch, 296 yaw, 000.

Expected north at 3 nautical miles. And understand
the longitude over 2 is plus 02.149, and latitude
and altitude are as in the Flight Plan.

Good readback, Al.



Tape 64/6

Page 280

ok

ok
od

o2
Ok

ok
o)
ok

Ok

Ok
ok
ol

ob

ok

ok
o

oL
ok

o2

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

45

L5
45

16
46
b6

L6

46
46
50

50

50

51

51

51

51

39

L6

52

29

00

ok
21

23

33

b7
54
L5
46

51

01

09

18

23

CDR

cC

CDR

CMP

CDR

CMP

CMP

CDR

CDR

CMP

cc

CDR

ccC

CDR

CDR

cC

CDR

And, Houston, this is Falcon. ED batteries both
reading 37 volts.

We copy that, Falcon; thank you.

Okay, Endeavour; Falcon. We're ready for a docked
IMU coarse aline, if you are.

Okay, Falcon. Stand by 1.

Okay; give us a call when you're in MIN DEADBAND
ATTITUDE hold.

Roger.
Okay, Dave; we're there.

Okay; if you could read us your gimbal angles,
please.
Okay; Rl is plus 00124, R is

plus 00537.

is plus 10166, R

2 3

Plus 00124, 10166, 00537.
Roger.
Falcon - -

Houston, Falcon. We got about 9 minutes until
sunset here,

Okay, Dave. And we have a clock update for you of
about 66 centiseconds if you'll give us POO and
DATA, please.

Okay; POO and DATA. You got it.

And, Houston; Falcon. We'd like to do the RCS
pressurization now since we're a tad shead, if -
you're ready to take that?

Okay; we're ready, Falcon;, go ahead.

Okay.
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And, Endeavour, Houston. When you get a moment,
we'll take your read-outs from the last P52.

Okay, Ed.

Falcon, the computer is yours.

Roger.

Houston, Falcon. A slight pause here while we
take a lock at the landing site; we're going right
over it.

Okay. Roger.

Okay; a few interesting differences there. Index
is much more subtle than we've seen on the simu-
lator. And earthlight is much sharper with a much
deeper shadow.

Copy, Dave.

Houston, Endeavour. Here are the P52 numbers.

Say again, Endeavour.

Roger; I got the P52 numbers for you.

Ready to copy, Al.

Okay, Ed. Stars 41 and L2; NOUN 05 was plus four
balls 1. Gyro torquing angles were minus 00.010;
minus 00.009, minus 00.025. And they were torqued
cut at 97:39 even.

Copied that, Al. And could you give us your IM
power switchover time, please?

Roger. That was at 97:35.

We copy that. And what was the result of the VHF
check; does it work okay?

That was satisfactory both ways - far as I know.
Thank you.

Roger, Houston. It was good both ways.
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Ok 02 55 28

ok 02 55 33
04 02 55 34
ok 02 55 L1

0k 02 55 k5
ok 02 55 50

0ob 02 55 55

CDR

CMP

CER

CDR

cc

CDR

cC

Hey, Endeavour; Falcon. Did you copy that on the
difference between earthlight and Index?

Roger.
Okay .

And, Houston, the RCS looks good up here on the
Falcon. -

And it looks good down here, Dave.

Okay. We'll pick up the alinement now and get
back to you later on with the RCS checkout.

Okay .

END OF TAPE



ol

ok
oL
g
oL
oL

0k

ok

Ok
ok
oh

0k
ok

ok
Ok

ok

oh

Oh

03

03
03
03
03

03

03

03

03
03

03

03

03

03
03

03

c3

03

10

11
11
1%
11

11

12

12

12
12

13

13

13

13
13

1h

1k
1L

39

22
2L

29
3k

L7

03

23

34

131

15

22

28
32

25

32

37

Tape 65/1
Page 283

APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

CDR
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CDR
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CDR

CDR

cc

CDR

Houston, Falcon. That P57 up here docked works
pretty well.

Houston, Falcon. Do you have the torquing angles?
That's affirmative.

Okay; we'll torque them at 1130.

Roger. Observe the five balls there.

Yes; a couple of interesting things, we have
reflection off the command module apparently from
earthlight. And it's sort of tough to track the
star with the command module dead-banding, but

seems like if you get the star in the crosshairs,
why, the optics take care of it for you.

Copy .

And, Falcon; Houston. Will you verify the CAL roll
for us, please?

Roger. Minus .1.
We copy, Dave.

Okay, Endeavour; Falcon. Mid - min dead band no
longer required.

Oksay.

Okay, Houston; Falcon. We're ready for the RCS
checkout, if you are.

We're ready to go, Falcon.
Roger.

Okay, Houston; Falcon. You have your HIGH BIT
RATE?

That's affirm, Dave.

Okay. And, Endeavour. We need you in a wide
DEAD BAND ATTITUDE held.
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Okay; wide DEAD BAND ATTITUDE hold.
Roger.

Endeavour, Falcon. Do you have any jet fires going
on over there?

I haven't detected any, Dave.

Okay.

You want me to go FREE now?

Roger. Go FREE, please.

Okay , Endeavour. We'll be firing a direct ...
Okay.

Okay, Endeavour. Hot-fire check is complete.
Everything looks good. You can go back to wide

DEAD BAND ATTITUDE hold.

Okay. And I'm going to turn the roll jets off and
put the hatch in, if you don't mind.

Oh, good.
And, Falcon; Houston.
And, Houston; Falcon. How did it look down there?

I was just going to tell you, Dave, hot-fire check
looked good here.

Okay. They're nice and positive, aren't they?
That's affirm.

Endeavour, Falcon. Could you verify RCS thruster,
B-3, off, and the TRANSPONDER, OFF, please?

I'1l verify both those.
Thank you.

And, Falcon; Endeavour. I'm cocking the latches
now.
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Ckay .

Okay, Apolle 15; Houston. You're GO for undocking.
You're 45 seconds from LOS, and we observed your
rendezvous radar test. Falcon, also, we have not
seen you reset the DAP.

Okay, understand. I'll get the DAP reset, and the
tape meter looks like it works fine.

Very good, Dave. Glad to hear it.

BEGIN LUNAR REV 12
Endeavour, Houston. Standing by for a SEP report.
Okay, Houston; this is the Falcon. We didn't get

a SEP, and Al's been checking the umbilicals down
on the probe.

Okay. We didn't read that, except no SEP.

Okgy, Houston; Falcon. We got no SEP, and Al's
going back into the tunnel to check the umbilicals
now. And I guess we'll stand by for your recom-
mendation.

Okay, Falcon. We have copied. And we'll have some
words in a minute.

Okay. There was not even any motion on the probe.
Roger. We copy.

Falcon, Houston. We have no probe temp, which
indicates the umbilical is probably not well
connected.

Okay. Well, that's just what he's checking.
Thank you.

And, 15; Houston. Be advised that we have plenty
of time here on the SEP, up to 40 minutes or so.
Procedures will be to get vertical or get - now
get vertical on the orb rate ball and standard
SEP procedures.

Okay, fine., We can handle that.
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Hey, Al, T hope you made sure the EXTEND/RELEASE
switch was OFF when you went in there.

Roger. o
Okay.

Apollo 15, Houston. We're seeing the telemetry on

the probe now. I presume that may have been our

problem.

Qkay; very good.

Ckay, David. I'm venting you down now.

Okay; good show.

And that probe was loose in the - the umbilical

was loose in Victor [?].

Okay, I'm glad you found something. =
Go ahead and take your time. And when you get all

squared away, give us about 5 minutes or so, and

we'll be all set.

Ckay.

And there's plenty of time to get a good hatch-

integrity check, 15, and do the procedure leisurely.

Okay, Ed. That's in work now.

Houston, Falecon. In the meantime, I can give you

the gimbal angles under VERB 06 NOUN 20.

This 1s Houston; go ahead.

Ckay. The GET was 100:08:56; and the CSM, 35975, .

10818, 35995. The LM, 30009, 28836, zip zip zip
zip k

We copy.

And, Endeavour; Houston. Reminder: We want the
SEP in a local vertical attitude.

Roger; understand. Local vertical.
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Houston, Falcon. You know, we've - You might
run out of an attitude and a time, and it might

save a little gas.

Okay. In 2 minutes, we have an angle of 55.7.
We're working on one for 5 minutes later.

Go ahead.
Well, it's going to take a fairly sizable maneuver,
and it takes a little while to maneuver 2/10ths of

degree per second.

Roger; understand. We're getting another one for
you for 5 minutes from now.

Better make it 10.

Yes; we'll have one for every 5 minutes, Dave.
Okay.

And 15; Houston. We're not going to be able to
make the P24 this pass, we don't believe. So don't
worry sbout it.

Roger.

Endeavour, Houston. Let's head for a - an inertial
pitch gimbal angle of 30 degrees. And we may have
to touch that up, but that's approximate.

Okay, Houston; Endeavour. Going towards 30 degrees
pitch.

That's affirm, Al.

And, Endeavour; Houston. That angle is good for
100 hours and 38 minutes, and it's not very
critical. We'll use it anytime around there.

Yes. Roger, Houston.

Okay, Falcon; this is Endeavour. And I'm all set
up again. The tunnel's centered in and pressure's
good.

Okay, very good. Give me a minute.

Okay. And I'll stop the maneuver at local vertical.
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oLk oL 36 26 CDR Okay. Have you — Are you in ATTITUDE hold now?

ok ok 36 29 CMP Negative. Will be in just about another 10 degrees.

04 Ob4 36 35 CDR Okay .

oL ok 36 4k cC Okay. As you get all set, I need about 1 minute to
get PLT up.

Ol ob 36 LT oMP Okay.

ok oLk 37 23 CMP Okay, Dave. About a minute and a half.

04 0k 37 28 CDR Okay; a minute and a half until you get to your
attitude?

ok obh 37 21 cMmP Until we're ready to SEP.

O4 ol 37 32 CDR Okay; good.

oh Oo4 38 13 CMP Okay; let's GO on 1 minute.

ok oLk 38 16 CDR Okay; you got P47 running. You can GO anytime you
want to.

o4 ob 38 18 CMP Okay; I've got PUY4T running also.

Oh Ok 39 02 CMP Ten seconds.

oh 0k 39 03 CDR Roger.

04 Ok 39 20 CDR Okay; we're on the capture latches.

o4 0h 39 22 oMP Good. ...

Ob 04 39 37 IMP-IM And you're on your own.

O4 0Ok 39 43 CDR-IM OQkay; good clean SEP.

04 04 k0o 22 CC Endeavour, Houston. Be advised your current
attitude is a good one for your P52, if you'd like
to hold it.

ok ok ko 31 oMP Okay, Ed; if you think we can't get there for the
P2hs.

ok ok Lo 37 cCC Negative. You've only got 6 minutes.

They say, "No way."
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ol ok Lo 43 cCMP Okay. We'll hold this.
ol 04 40 47 IMP-IM Okay. Falcon's going to yaw left.

END OF TAPE
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And you got four good-looking gear.,

And, Falcon, Endeavour. Looks like you got one
radar there that's - rotating away from me.

Falcon, Houston. LO bit rate, AFT OMNI, please.
Endeavour - -

Roger. We're LO bit rate and AFT.

Roger. Thank you.

Falcon, Houston. Give us on the steerable -
PITCH, 155; YAW, minus 50,

Ckay, Falcon. We're reading you well now. Give
us HI bit rate, please,

Roger. HI bit rate.

And, Houston, we're ready to go with the DPS
throttle check whenever you are.

Okay; we're ready. Let's go.
Okay .

Endeavour, Houston. Give us POO and ACCEPT; we
have an up-link feor you.

Okay. POO and ACCEPT.

Got it?

Roger, Al.

Minimum is 11; soft stop, 52; max, 100,
Copy.

IMP is 11; soft stop, 51; max, 100.

Copy .
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ok ok 51 19 cCC And, Falcon, Houston. We didn't see the throttle
actuator move on that test. Check your DECA POWER
circuit breaker, please,

o4 Ok 51 30 cCC Endeavour, the computer's yours.

O4 Ob 51 31 CDR-IM ... open.
oL ok 51 37 CMP Endeavour, Roger.
o4 oh 51 40 cCC And say again, Dave.

OL O4 51 41 CDR-IM Okay. We'll run it again real quickly, Ed.

ok ok 51 43 cCC Okay. Was the circuit breaker out?

Ok oL 51 44 CDR-IM ... take at it - tske a look at it again with
the - Yes. Roger. The circuit breaker is out.

04 04 51 54 cCC Very good.

ok Ok 52 00 CDR-IM Okay. Do you want to look at the test again?

04 04 52 03 cCC That's affirmative, Falcon. Let's have it again,
please.

Ok Ok 52 08 CDR-IM Roger-D.

Ok Ok 52 30 CDR-LM Oksy, Ed. CDR's at min, 11; soft stop, 51;
max, 101.

ok ok 52 L1 cC We copy. And it looks good this time.
Ok Ok 52 49 CDR-LM Okay. And the circuit bresker is still in.

ok ok 52 52 ¢C Roger. Roger. And we're ready to give you an
up-link, if you'll give us POO and DATA, please.

Oob Ol 52 58 CDR-IM Stand by. Let's run the LMP check here.

ok ok 53 14 cc And it looked good here, Falcon.

Ok o4 53 19 CDR-IM Okay. Thank you.

o4 04 53 31 ccC And, Falcon, Houston. Do you know if the circuit

breaker was out, or did it pop? Can you verify
what - either?
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No, I can't verify either. We checked them over
before undocking and - I can't tell you whether
it popped or it was open.

Okay; we understand. Thank you.

Roger.

Okay, Houston. We'll take the up-link anytime
you:want to give it to us.

Okay. Here she comes.

Okay; Endeavour, Falcon. We're going to run
the radar checkout now.

And, Falcon, the computer's yours.

Roger.

Falcon, Endeavour. I mean Endeavcur, Falcon.
Okay; Houston, Falcon here. Would you give the
Endeavour a call. Tell him we're going to run the
radar checkout now, please. We seem to have lost

contact.

Roger. Endeavour, Houston. Falcon is calling,
and he's ready for the rendezvous radar check.

Endeavour, Houston. Do you copy?
Endeavour, Houston.

Endeavour, Houston. Do you read?
Endeavour, Houston. Over.
Endeavour, Falcon.

Endeavour, Falcon. SIMPLEX A and B. How do you
read?

I read 5 square, Falcon.
Ckay. Well, we lost you there somewhere along the

way. We need to check out the radar and Houston
seems to not be able to get a hold of you either.
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ok o4 58 L4 cMP Okay. I'm in.

o4 ok 58 46 cCC We're reading you now, Al.
ok oL 58 48 cCMP Ckay, Fd - -

o4 o4 58 49 CDR-IM I was - -

Ok Ok 58 50 cCMP Okay, Ed; I was off for a couple of minutes
reconfiguring inside here.

o4 ok 58 55 ccC Roger.

Oh O4 58 56 CDR-IM Okay, Al. If you'll go back to SIMPLEX A, then
we'll give you the voice ranging, and we'll check
out the radar.

ok 0% 59 06 CMP Okay. I'm SIMPLEX A.

ok O4 59 10 CDR-IM Okay. Voice ranging coming up. We're going to
check the radar.

0% 05 00 k7 CDR-IM Endeavour, Falcon. You got your TRANSPONDER on?
04 05 00 50 CMP Roger. Trans - TRANSPONDER is on.
Ok 05 01 07 CMP Say again, Falcon.

Ok 05 01 44 CDR-IM Okay, Endeavour; Falcon. Can you give us your
range, please?

04 05 01 48 coMmP Okay, Falcon. Stand by 1.
O4 05 02 01 CDR-IM Endeavour, Falcon.

Ok 05 02 06 CMP Hello, Falcon. This is Endeavour. How do you
read now?

o4 05 02 08 CDR-IM Yes, 5 by. Can you give us your range, please?
ok 05 02 10 CMP Okay. Stand by 1.

Ol 05 02 33 CMP Okay; .U, Dave.

Oh 05 02 38 CDR-IM Okay; .4, We're looking at .78.

ok 05 02 b1 oMP Roger. let me reset.
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Okay. Reset.
I have you at .41 now.

Ckay. Maybe we're just in too close. We're
looking at .79 mile. We'll press on.

Roger.

Endeavour, Houston. We're going to recommend you

skip your P52. Guido's satisfied with your aline-
ment, and we are ready with your CIRC burn - CIRC

pad any time.

Roger, Houston; Endeavour. BStand by 1.

Endeavour, Houston. Did you say standing by?

Yes.

Yes. Houston, Endeavour's ready to copy-.

Okay, Al. We'd like for you to go ahead and start
going to the burn attitude. I'll give you the
roll, pitch, and yaw, and you can get that in,
an@d I - then I will give you the rest of the pad.
Roger, Houston. Go shead,

Roger. 000, 107, 358.

Roger; understand. 000, 107, 358. I'll put that
in and be right back with you.

Roger.

Oksy, Houston; Endeavour. We're maneuvering. Go
shead with the rest of the pad.

Okay. CIRC: SPS/G&N; 376793 plus 0.49, plus 1.0k;
GET is 101:38:58.19; plus 0068.3, minus four zeros
1, minus four zeros T; 000, 107, 358; 006L4.9,

plus 005k.3; 0068.3, 0:0L, 0057.2; sextant star

10, 171.3, LO.0. The rest NA. GDC aline, Vega,
Deneb; 288, 340, 346. Ullage four Jet, 1b seconds.
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oLk 05 07 15 CMP Roger, Houston. Understand. P30 pad, CIRC burn,
SPS/G&N; 37679; plus O0.49, plus 1.0k; 101:38:58.19;
plus 0068.3, minus 0000.1, minus 0000.7; 000, 10T,
358; 0064.9, plus 005L.3; 0068.3, 0:0k, 0057.2;
10, 171.3, 40.0. Vega, Deneb, set stars; 288,
340, 346. Four jet, 1L seconds.

ok 05 68 08 cce That's a good readback, Al, and I have an erasable
change for you.

ok 05 08 19 CMP Okay. Go ashead.

ok 05 08 21 cC VERB 21 NOUN 0l. Address 1765 and ENTER 01605.

ok 05 08 4o CMP Understand VERB 21 NOUN 1 ENTER, 1765 ENTER, 01605
ENTER.

ok 05 08 U6 CC That's affirmative, and that's - a short burn con-
stant change, Al.

0k 05 08 53 CMP Roger.

ok 05 09 10 CC And, Al., Be advised that your sextant star will -
will be occulted at 101:16 - T minutes from now.
And a gentle reminder, this is a single-bank,
bank B burn.

04 05 09 23 CMP Roger.

ok 05 09 28 cC Okay. PDI_. pad, when both vehicles are ready.

0
ob 05 09 41 IMP-LM Falcon's ready.

ob 05 09 L8 cCC Roger, Falcon. And did you get the CIRC GTI [sic]?

Ok 05 09 55 IMP-IM Affirmstive, Ed.

o 05 09 56 CC Okay. And, Endeavour, you're ready for a PDIO
pad?

0k 05 10 03 CMP Endeavour's ready.

Oh 05 10 06 CC Okay. PDIO. Alfa: 102:39:35.35; Bravo: plus

0100.0, plus all zeros, plus 0001.8; 0138.3,
plus 0009.0, 0100.1; O:34:; 000, 273; 0159.6;
plus 0100.0, plus all zeros, plus 0002.h4;
Cocoa: 103:40:24.00; Delta: 105:22:30.00.
Readback.
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Okay. Houston, this is Falcon with the PDIO read-

back. 102:39:35.35; plus 0100.0 plus all zips,
plus 0001.8; 0138.3, plus 0009.0, 0100.1; 0:3k;
000, 273; 0159.6; plus 0100.0, plus all zips,

plus 0002.L; 103:40:24.00, 105:22:30.00. Over.

Good readback, Falcon. And, Al, did you copy?
Endeavour copied.

Roger, Roger.

Okey, Houston. We'll talk in a minute.

And, Falcon, Houston. We copy. Thank you.

And, Endeavour, Houston. Your go for CIRC as soon
as you get your short-burn constant ...

Okay, Ed.

And we observed it here. Endeavour.

Okay.

And, Falcon, Houston. AGS K vector.

Go ahead, Houston. Ready to copy.

Roger. 100, 000, and 00006.

Roger. 100, 00, 0006.

I think we needed 00006.

Okay; understand. Four zeros 6.

That's affirmative.

The Apolle 15, Houston., We're asbout 1 minute from
L0S. We seem to be caught up, and everything is
loocking good from here.

Falcon, Roger. Thenk you.

And Endeavour Roger. Thank you.
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BEGIN LUNAR REV 13

Endeavour, Houston. Standing by for your burn
status.

Endeavour, Houston. Standing by for burn status.
Hello, Houston. Endeavour. Roger. Stand by 1.
Roger. Roger, Al.

Okay, Houston. The burn got off on time. Burn

time, 4 seconds; Vgx’ minus 0000.9; and I trimmed

that to 0 at - roll of 0, pitch of 107, and yaw of
358. Vgx was plus all zero's, ng was plus all

zero's, ng was minus 0000.5. DELTA-Vc was

minus 11.2; fuel was 29.25; oxidizer, 29.15; and
unbalance meter was decreased 50, And I've got
me in a 65.2 by SL.8.

END OF TAPE
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CcC
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LMP-IM

CDR-1IM

cc

CDR-LM

Okay, Al. We got everything except the item after
the burn time.

Roger. The Vgx at shutdown was minus .9, 0.9.
Okay. We copy.

And, Al, I'm ready to give you a P2L pad, when
you're ready to copy.

Okay, Ed. Go ahead.

Roger. 15-1; T-1, 102:37:27; T-2, 42:17; TCA, L3:57;
T-3, 4h:45., The attitude is nominal, and you'll be
off track 3 miles to the north.

Roger. I understand; 24 landmark tracking pad,
tracking 15-1; T-1, 102:37:27; 42:17; 43:57; Lh:ks,

‘Nominal attitude is off track north 3 miles.

Good readback.

Roger,

Ed, I have some AGS CAL numbers for you.

Okey, Falcon. Ready to copy.

Roger. The initiel values: plus 02, minus Ok,
plus 03, plus 02, plus 90, minus 07. CAL values:
plus 02, minus O4%, plus 02, plus 21, plus 81, and
minus 15.

Copied all of them. Those numbers lcok gocd, Falcon.

And, Houston; Falcon. We're ready to go with the
DPS.

Okay. And we're ready to go with the DPS pressure
checkout any time you are.

Okay. We're ready. Press on.

Roger.
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Ok 06 16 5S4 cC Endeavour, Houston. Give us NARROW please on
your HIGH GAIN.
|
ok 06 17T 02 cCMP Roger.

O4 06 18 26 CDR-LM Okay, Houston; Falcon. We've done the descent
start. The ambient pressure is down to 450, but
the manifold pressure hasn't moved.

Ok 06 18 39 CC Stand by. Okay, Falcon. We believe you turned
your PGM OFF and - that's your PQGS OFF and -
probably your problem - your hed - HELIUM MONITCR.
I think you got it inadvertently. And, Endeavour,
we'll take POC and ACCEPT.

ok 06 19 23 CMP Roger. You got it.

ok 06 19 27 cC And, Falecon - -

Ok 06 19 28 IMP-IM Oh, yes, Ed. Thank you.

Ok 06 19 30 CC Roger. DPS looks good from down here.

Ok 06 19 36 CDR-IM  Okay.

ok 06 20 05 CC And, Falcon; Houston. A couple of items. Dave, do
you have a warm feel for the LPD CAL?

Ok 06 20 14 CDR-IM Roger, Ed. It was right on.

o4 06 20 16 CC Good enough. And we'd like for you to take your
PROPELLANT TEMP/PRESS MONITOR to ASCENT and give
us an OX tank read-out, please.

04 06 20 28 CDR-IM Oxidizer is 100.

0k 06 20 31 CC We copy. Thank you. And, Dave, be advised, there
will be no gyro bias updates - or gyro drift updates.

Ok 06 20 44 CDR-IM Okay; very good.

Ok 06 21 07 CDR-IM Houston, Falcon going into landing radar checkout
now.

obh 06 21 13 cCC Roger, Roger, Falcon.

Ok 06 21 50 CDR-IM  ALTITUDE TRANSMITTER is 3.6. VELOCITY TRANSMITTER,
3.8.
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CcC Okay, Endeavour; Houston. Computer 1s yours, and
you can start your maneuver.

CC Endeavour, Houston. The computer is yours. You
can start your maneuver.

CMP Roger, Houston; Endeavour. Thank you.

CC Endeavour, Houston. We're recommending a half of
a degree per second for your maneuver. You've got
quite a ways to go.

CMP Roger, Ed.

CDR-1IM And, Houstonj; Falcon. The landing radar looks goo:.
up here.

cc Roger. It looks good here.

CDR-1IM Roger.

cC Falcon, Houston., If you'll let us have PO0O and
DATA, we have an up-link for you.

CDR-LM Roger.

cC And I have pads for Endesvour and Falcon, when
you're both ready.

CDR-1IM The Falcon's ready.

CMP Endeavour's ready.

cC Okay. Here we go. With Echo, 104:42:30.00; Foxtrot,
plus 0108.2, plus all zeros, minus 0050.0; 01LkkL.9,
plus 0008.6, 0119.2; 0:36, 000, 270; 0282.5; p.us
0108.5, plus all zeros, minus 0049.3; Golf,
107:37:30.00; Hotel, 109:18:45.00. Read back.

IMP-IM Okeay. Falcon with the readback on no PDI plus 12.
10b:42:30.00; plus 0108.2, plus all zips, minus 0050.0;
014k.9, plus 0008.6, 0119.2; 0:36, 000, 270; 0282.5;
plus 0108.5, plus all zips, minus 0049.3; 107:37:30.00;
and 109:18:45.00.

cc Okay. You got cut out there. Your AGS DELTA-V ,

confirm a negative and Hotel, 109:18:45.00.
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Ok 06 27 36 LMP-IM That's confirmed, Ed.

ok 06 27 38 cCC Okay. Endeavour, give us OMNI Charlie, please.

Ok 06 27 48 CMP Endeavour on OMNI Charlie.

04 06 27 50 CC Roger. And did you get the readbacks, Al?

ok 06 27 55 CMP The Endeavour copied them - copied the pads. Roger.
o4 06 27 58 cCC Okay. Here we go with India PDI pad: 10L4:30:10.9k;

11:03, plus 0002.9; 002, 110, 310; plus 56922;
Juliett: 109:18:L45.00; Kilo: 107:27:30.00; Lima:
104:50:49.67; Meco 109:18:45.00; T-2 is at PDI
plus 20:39; Nectar: 106:41:20.05. Read back.

0L 06 29 18 IMP-IM Okay. Falcon, with the readback. PDI-1: 104:30:10.9k;
11:03 plus 0002.9; 002, 110, 310; plus 56922; Juliett:
109:18:45,00; Kilo: 107:27:30.00; Lima: 104:50:49:67;
109:18:45.00; T2 at PDI plus 23:39; and Nan is
106:41:20.05.

ok 06 30 05 cCC Okay. The T-2 time is at 20.39.

Oh 06 30 16 IMP-IM Roger. 20:39.

0% 06 30 19 cCC Let's try it again - 20.39.

Ok 06 30 25 IMP-IM 20:39; thank you, Ed.

ok 06 30 26 CC Good readback. Falcon, computer's yours.

o4 06 34 24 cMp Houston, Endeavour.

o4 06 3k 27 cC Go ahead, Endeavour.

Ok 06 34 32 CMP Roger, Ed. Just checking over this P2Lk pad again.

And you didn't update the longitude over 2 on this cne.
Did you want to do that?

oh 06 34 b1 cC Stand by. Negative, Al. .Go with the one in the
Flight Plan.
Ok 06 34 46 cMP - - and low altitude. Okay.

o4k 06 36 1k cC Falcon, Houston. Over.
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CDR-LM Houston, Falcon. Go.
ccC Roger., Check your CO2 SENSOR circuit breaker.
We're showing off-scale low.

CDR-IM  Okay.

IMP-IM  Circuit breaker's closed, Ed.

cc Roger.

CcC Endeavour, stand by for T—i minus 30 seconds.

cC MARK.

CMP Roger.

CcC MARK. One minute; T-2 minus 1.

CMP Roger.

cc Stand by for 30 seconds.

cc MARK.

cC Ten seconds.

cC MARK.

CMP Okay, Houston. It's out of sight.

CcC Roger, Endeavour. How did you feel sbout them, Al?
CMP Oh, I felt good about them, Ed. Right on.

cC Very good. Thank you.

CMP No question about the landmark. And every mark I

had the - the crater centered, Crater Index.

cC Very, very good. Thank you. And I have an update
to the PDI abort pad, when Endeavour and Falcon
are ready.

CDR-IM  The Falcon's ready.

CMP Endeavour's ready.
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Okay. It's item Kilo. Should be 107:20:30.00.
Okay. Falcon copled Kile as 107:20:30.00.

Good readback.

Endeavour copies.

Endeavour, Houston. OMNI Delta.

Falcon, Houston.

All right. Go ghead, E4.

Let's see if you can reach Endeavour and ask him
to bring the HIGH GAIN up to Flight Plan angles,
please, minus 69 and 11k.

Roger. ZEndeavour, this is Falcon. How do you read?
Roger. Houston would like you to bring up the HIGH
GAIN to a minus 69 and a 11k,

Houston, Falcon. Do you have the torquing angles?
Thet's affirmative. We have two of them, Falcon.
Roger. Torque to 30.

Copy.

Houston, Endeavour is up on HIGH GAIN.

Roger, Endeavour.

And, Endeavour, we copy your NOUN 93s.

Okay, Ed. And I'll ... in a minute.

Endeavour, Houston. Recommending monitor 92, NOUN 92.
Roger.

Okay, Houston; Falcon. How's the P63 look?

Okay, Dave. It loocks very good. Time's okay. And
be advised, both Endeavour and Falcon, that the

P2Lh looked good. There will be an update, but we

feel very confident sabout it.

Okay, Falcon here. Very gocod.
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o4 07 10 0k cCC And, Falcon, we'd like to see a VERB LT down to
the AGS, please. And be advised that your platform,
both gyros and PIPAs, are good shape. No updates
to them.

Ok 07 10 19 CDR-IM Very good.

04 07 10 26 CDR-IM Houston, Falcon. While that's running through there,
we're going back through our notes, checking over
the activation. And one thing we missed there was,
Just before undocking, we ran the suit pressure in-
tegrity check, and the first time around, we got a
greater than 3/10ths decrease in 1 minute. So we
cycled through both regulators, did that test, and
ceme back and ran the suit integrity check again,
and it was Just fine. It was about 1/10th in a
minute,

0ok 07 11 38 CC Okay, Falcon. We copy that. Thank you.
Ok 0T 11 L4 CDR-ILM  Okay.

— 0k 07 12 56 CC Falcon, Houston.
Ok 07 13 01 CDR-IM Houston, Falcon. Go.

ok 07 13 03 cCC Roger, Dave. Talk about reviewing notes, we did
so, alsc, and we found one we'd like to pass to you
before LOS.

O4 07 13 12 CDR-IM  Okay.

04 07 13 14 cC Dave, we - we're working out a procedure down here
that we SIMed, and it's in the event of a low
thrusting DPS during PDI. We're prepared to call
to you - an RCS thrust augmentation for 1 minute,
at about 1 minute or a minute and a half into the
burn. And recommending doing it on the IMPs TTCA,
if we have to do it at all. What do you think?

— Ob 07 13 47 CDR-LM That's fine. We'll try that if we need it.

ok 07 13 50 cCC Okay. The procedures are very simple. We'll call
it to you as we've measured your thrust.

Ok 0T 13 57 CDR-IM Okay. And I guess you'll call "on" and caell "off"
with the TTCA, is that correct?
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We can. That'll just be a l-minute - a l-minute
burst.

Okay, fine. And by the way, when we went by PD -
PDI-0 we tock a couple of hacks at the altitude.

It showed 10 miles even.

Very good.

Falcon, Houston. You're about & minute and 40 sec-
onds from LOS. We'd like to see a L00 plus 30,000
before LOS.

Roger. In work.

Falcon, Houston. LOS in 30 seconds.

Roger, Houston; Falcon. All set.

OMNI Delta ...

Endeavour; Roger.

Endeavour, Houston.

Houston, Endeavour. Go shead.

Roger, Al. You're a minute from LOS. We recommend,
on the next pass, check your S~BAND SQUELCH SWITCH
OFF.

Roger. Roger. (Laughing)

Thank you.

te.s Was I7?

END OF TAPE
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cC

CDR-LM

CDR-1IM

cc

CDR-IM

CC

CDR-1M

cC

IMP-ILM

cC

LMP-LM

cc

CC

BEGIN LUNAR REV 1k
Falcon, Houston.
Houston, Falcon. Go.

Roger, Falcon. We're ready for your ASCENT BAT
ontime and your ED BAT report.

Roger; Ed. The ASCENT BAIS were on at 103:50:L45,
and 1'11 check the ED BATs now.

And, Houston, this is Falcon. Ed& batteries both
check st 37 volts.

Copy; 37 volts. And I have an update to your
PDI pad.

Roger. Go shead.

And, Falcon, give us POO and DATA, and we'll give
you an up-link.

POO and DATA. Go shead with the pad.

Roger. India 104:30:08.54; NOUN 61 crossrange,
plus 000.33 and your DEDA's 231 entry, plus 5£3.L3.

Ed, if you read ... uplink, we can not read you.
Falcon, Houston. How do you read now?

Read you loud and clear, Ed. I'm ready for that
update now.

Roger. India 104:30:08.54; NOUN 61 crossrange,
plus 0003.3; DEDA 231, plus 569L43.

Roger. 10L4:30:08.5k4; crossrange, plus 0003.3;
DEDA 231, plus 56943,

Readback is correct, and be advised that crossrange
number mesns you're going from scuth to north.
You'll probably see some rcll during the PDI.
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04 08 09 39 IMP-IM Roger.

Ok 08 11 42 ccC Endeavour, Houston. Standing by,

oLk 08 12 o4 ccC Falcon, Houston. Computer's yours.

Ok 08 12 09 CDR Roger. Thank you

oh 08 12 13 CC Endeavour, Houston.

oLk 08 12 50 cC Endeavour, Houston.

0k 08 1311 ccC Endeavour, Houston. How do you read?

Ok 08 13 19 cCC Endeavour, Houston. You're on the scan limit. Go

to REACQ when you're at the angles.

Ok 08 1k 41 cc Endeavour, Houston. How do you read?

Ok 08 1k 46 cMP Houston, Endeavour. ILoud and clear.

Ok 08 14 48 cC Roger, Endeavour. I have an update for the PDI pad,
India.

ok 08 15 03 cMP Ckay, Houston. Go shead.

Ok 08 15 05 cC Tt's 104:30:08.5L4, Al.

Ok 08 15 17 cMP Understand, PDI is 104:30:08.54.

04 08 15 23 ¢C Good readback,

Ok 08 16 32 cCcC Endeavour, Houston. We're ready for AUTO on the
HIGH GAIN please.

0k 08 16 41 CMP Roger. AUTO.

Ok 08 18 k2 cC Falcon, Houston.

04 08 18 47 IMP-IM Houston, Falcon. Go.

oL 08 18 49 ccC Roger. We did not see the 231 load go in. Could
you verify that, please?

0L 08 19 02 IMP-IM In work.
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There's the readout. I didn't put the 231 in.
You want that also, E4?

That is affirmative, Falcon.

Okay, Falcon. Thank you.

Hey, Houston, Falecon on VOX. How do you read?
Loud and clear, Dave.

Okay.

#EE OFF.

Okay. PROPELLANT QUANTITY MONITORS, DESCENT 1.
HEH

COkay; you ready for the DPS configuration card?
Roger.

Okay; CBs on 11, DECA GIMBAL AC, closed.

DECA GIMBAL AC is closed.

#%%* Command OVERRIDE logic is closed. ATT CONTREOL
circuit breakers, all closed, except AEA, open,

Roger, verified.

RATE SCALE, 25 DEGREES PER SECOND.
25.

#%% AUTO CDR.

AUTO CDR.

ATTITUDE TRANSLATION, 4 JETs.

L JETs.

BALANCE COUPLE, ON.
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ON.

ENGINE GIMBAL, ENABLE.
ENABLE.

COMMAND OVERRIDE, CFF.

OFF.

Abort, abort stage, RESET.
RESET.

DEAD BAND, MIN.

MIN.

#%¥* control, 3, to MODE CONTROL.
MODE CONTROL.

PGNS, AGS to AUTC.

AUTO, AUTO.

Stop pushbutton, both reset,
Both reset.

Okay. The throttle, your's to MIN and mine to soft
stop.

Soft stop. And you're - you're clipping a little
bit on the first part, Jim.

Okay .

We're down here where I can take VERB L0, NOUN 20.
Okay. *%¥% vonu,

*E¥ op

Say again,

*¥¥ steering is in.
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Okay.

Stand by for 5 minutes.

Five minutes.

Okay. ®#%#

#¥*¥% breeker is in. *¥*¥* trapsmitter.
Attitude transmitter is 3.7; velocity's 3.8.
Stand by for 4 minutes for %##*

Reading me any better, now?
Yes.

Ckay. GO for the final trim.

And, Falcon, you are GO for PDI.

Roger. GO for PDI.

23 5

Ckay. Endeavour, how do you read the Falcon?

Falcon, Endeavour. Reading you loud and clear
there, Dave.

Endeavour, Falcon. If you're reading, we're not
reading you.

Falcon, Endeavour. How do you read now?
Falcon, Endeavour is reading you loud and clear.
Okay; fine. Thank you.

Stand by for 1 minute,

Ckay.

#%¥ oxidizer - They're low, aren't they?

Yes.
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Ok 08 28 02 LIMP-LM  ¥¥¥ cycle the cir¥*#¥
Ok 08 28 Ok CDR-IM No. Thats all right. ¥#¥¥ gccurate later on.

04 08 28 14 LMP-IM Houston, we're reading 87 and 85 on the FUEL
QUANTITY.

o4 08 28 19 ccC Roger. Roger. It'll come up here in a moment.
It locks good to us, Jim.

04 08 28 35 IMP-IM Okay.

oL 08 29 09 cCC MARK. One minute.

Ok 08 29 13 CDR-IM OCkay. MASTER ARM is ON; I have two lights.,

Obh 08 29 38 CDR-IM  AVERAGE G. ARMED the DESCENT, We have guidance.
Stand by for ullage.

O4h 08 29 49 1IMP~IM Standing by for ullage.

Ok 08 30 03 IMP-IM Ullage.

Ol 08 30 05 CDR-IM GO for the PRO., ¥¥%

04 08 30 12 CDR-IM Auto ignition. Eleven percent; the OVERRIDE is ON.

O4 08 30 37 CDR-LM Throttle up.

Ok 08 30 43 IMP-IM Okay. MASTER ARM, OFF.

O4 08 30 44 CDR-IM Okay. MASTER ARM is coming OFF. Lights are OFF.
Locks stable.

Ok 08 30 52 1IMP-IM H-dot's looking & little higher than normal.
Ok 08 30 56 CDR-IM Okay. We're a little higher then normal.

O4 08 31 11 CDR-IM One minute.

Ok 08 31 13 LMP-LM H-dot's about 20 high.

o4 08 31 16 CDR-IM Okay.

04 08 31 18 IMP-IM TFuel is a little low; oxidizer is a little high.
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Falcon, Houston. A 169, minus 02800.

Roger, minus 2 - minus 02800. Standing by for
the ENTER.

You're GO for ENTER.

GO for ENTER.

Falcon, Houston. You're GO at 2 minutes.
Roger, GO at 2. PGNS and AGS compare.

H-dot's a little high. We're about 2 percent low
on fuel.

Okay .

At 1.

Fal - -

3 ... good - -

Falcon, Houston. We're - -

H-dot's U4 high.

Falcon, Houston. We're happy with your fuel.
Okay; that's nice to hear.

Okay; 3 minutes showing to zero.

Altitude is good. H-dot's right on, Dave.
Good.

Still reading 2—percent low, but Housten's happy
with it.

Falcon, Houston. You're GO at 3.

Roger, GO at 3.
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cc
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CDR-1M

Altitude light is out. We have a 3400 DELTA-H.
Velocity light i1s out. DELTA-H looks good up
here, Houston. What do you think?

FPalcon, Houston. We agree with DELTA-H. ACCEPT.
Roger. ACCEPTING. It's going in.

And, Houston, ED batteries check.

Copy .

4 minutes. Altitude is 2000 high.

Okay.

About 3 low. Fuel and oxidizer looking gocod. *¥#
in 1 percent.

Okay. PGNS and AGS look good.

®#% 30, Altitude's 4000 high, H-dot's right on.
Fuel and oxidizer good.

Okay.
DELTA-H is 2000.

#¥% 5 minutes. Altitude, LO0OO high. H-dot, about
9 high.

Okay.

Falcon, Houston. You're GO at 5, and your fuel
quantity looks good here.

Okay; understand. GO at 5.

Altitude - altitude is 3000 high. H-dot, 10 high.
Fuel and oxidizer, good.

Okay.
Altitude, 2000 high. H-dot, 6 high.

Okay. It's coming in.
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Oxidizer, good.

And the DELTA-H is looking pretty good.

Falcon, Houston. You're GO at 6.

Roger. GO at 6.

30 K.

Atitude, a thousand high. H-dot, about 4 high.
Okay. X-axis override in out.

Falcon, Houston. Throttle down T plus 23.
Roger. T plus 23.

Seven minutes. A thousand high. H-dot just about
on. Oxidizer's running just about 1 percent low.

Throttle down.

Throttle down. T plus 22,

RRE 30, *A¥

Ckay.

Oxidizer, good.

Ckay.

Check ¥*¥* manual.

No flags. Looks good.

Falcon, Houston. DESCENT 1.

Roger. DESCENT 1, and looks like P6L at 923.

Roger.

LL2 ]

MARK.
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04 08 38 44 IMP-IM Good.

o4 08 39 17 cC Falcon, Houston. We expect you may be a little
south of the site, maybe - -

Ok 08 39 18 LMP-IM Okay. Coming up on 8000.

oh 08 39 19 cC - - 3000 feet.

O4 08 39 24 CDR-IM Okay.

Ok 08 39 32 IMP-LM 7000 feet.

ok 08 39 35 IMP-IM PEL

04 08 39 36 CDR-ILM  Okay.

Ob 08 39 37 LMP-IM  #¥% 1pp,

Ok 08 39 L0 CDR-IM LPD. Coming right.

OL4 08 39 45 IMP-IM L0

Ol 08 39 4T IMP-IM 5000 feet. 39. 39. 38. 39.

Ob 08 39 56 IMP-IM  LOOO feet. L40. k1. u5. 47. 52.

Ok 08 Lo 06 IMP-LM 3000 feet. 52. 52. 51. 50. L7. L7,
Ok 08 40 21 IMP-LM 2000 feet. k2.

Ok 08 40 26 CDR-IM Okay. I got a good spot.

Ok 08 40 28 LIMP-IM Good. L42. A43.

Ok 08 40 31 IMP-IM 800 feet.

ok 08 40 32 cCC Faelcon, Houston. You're GO for landing.
0L 08 40 33 IMP-IM 4k, A5,

Ok 08 4O 36 CDR-IM Roger. GO for landing.

Ok 08 40 39 IMP-IM Uk, L5,

Ok 08 40 43 IMP-IM 1000 feet. L5.
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Minus 17. Minus 15.

LOO and minus 1h. ##¥% pPaA7

Okay.

300 feet.

250.
200.

150.

Minus 11. Minus 11.

Minus 11; 9 percent fuel.

Minus 11.

Minus 7, minus 6.

120 feet.

Okay.

Minus 6.

I've got W##*

Minus 5; 100 feet at 53 9-percent fuel; minus 5.

80 =t
60 at

50 at

LO &t

30; 3.

5.
3.
3.

3.

Minus 3.

Crosspointers look good.

25; 2; T-percent fuel.

20 at

15 at

1.

1.

10 feet.

Minus 1, minus 1; 6-percent fuel.

Minus 1.
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8 feet. Minus 1.
CONTACT.
Man!

Ckay, Houston. The Falcon is on the plain at
Hedley.

Roger. Roger, Falcon.

No denying that. We had contact.
Okay. ECS looks good.

Okay .

¥#% open. #¥¥ 1o0ks steady. Did you get the
LANDING RADAR cpen?

Yes.

Okay.

Standing by for T-1.

Roger.

Standby.

Ckay. Locks good on board.
Falcon, Houston. You're STAY T-1.
Roger; stay for T-1.

Okay .

Okay. Let's get on with the little checklist.
Yes.

Falcon, we have a NOUN L3s.

Okay.

Is that the pad for P12, Jim?
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See the little elevation in front of us there?

i

No, not out across the rille.
No, I mean ...
Oh, hard to tell.

No, we're not there., We're not too far from
Salyut. I did find that, - I think.

One foot per second too.

Roger.

Falcon, Houston. You're stay for T-2.
Okesy. Stay for T-2.

Endeavour, Houston. Are you still with us?
Roger, Houston. Endeavour standing by.

Roger. Your buddies are on the ground, and we'll
be along with you in a little while.

Roger, Ed. I listened toc most of it. Could pick
them up VHF all the way down, and, in fact, I just
now lost contact with them.

Roger.

I had a beautiful view of the landing site going
over, but I couldn't see anything.

We copy Al.

Falcon, Houston,

Houston, Falcon. Go.

Roger. On page 1-2 where you get to - to setting

your S-BAND to SLEW, I've got some new angles for
you because of your attitude.
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Ckay.

It's a minus 71 - -

Go ahead.

- - and a minus 58. Sorry, plus Tl and minus 58.
Copied - Okay; a plus Tl and a minus 58.

That's affirm.

Okay, Fd - Okay, Ed. We'll give you a little
quick summary here before we get on with it. The
general terrain looks exactly like what you had

on 1k. And many of the craters that we use for ID
Were completely washed out with no shadows, and I -
that's probably because the topo data - data just
wasn't that good. And I think we're setting =
little off in attitude, but we're in fairly good
shape. And, when we get around to the SEVA, we'll
try and pin down the location exactly. I had a
little bit of dust at 150 and completely obscured
at 50 feet. It was IFR from then on down. And
the rest of it, you can probably see it as well as
we could.

Okay, Dave. We copy. Thank you.
Roger.

Falcon, Houston. Do you have an estimate of your
landing site?

There's a long pause there, Ed.
Roger.

I think - as best I could find, I think we're

fairly close to Salyut. But I guess the best thing
to do is to press on and get to - the SEVA where we
can take a look around. It's very hummocky, and,

as you know, in this kind of terrain, you can hardly
See over your eyebrows. There's very little to tell
us exactly where we are in our local position.
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Completely understand, Dave.

Okay, thank you. You can probably explain it to
the folks back there better than I could.

Dick wants to know where Falcon Crater is, if you
can see it?

I think we're in it.

That's what we figured.

Endeavour, Houston.

Houston, Endeavour. Go shead.

Roger. I have your camers pads for you.
Okay, stand by 1.

Okay, Houston; Endeavour. Go ahead.

Roger, Endeavour. REV 15 map camera; pad T-start,
105:52:58; T-stop, 106:17:57. And your camera pa -

Roger. Houston - -

~ — pan camera pad is the same.

Okay, Houston. Understand mapping camera and pan
camera pads are the same. T-start, 105:52:58 and
T-stop 106:17:57.

That's correct. Your REV 16 camera - map camers

pad. Endeavour, Houston, give us POQ and ACCEPT,

and we'll up-link while we're talking here.

Okay. You've got ACCEPT, and I'm in a middle of
a maneuver right now.

Ckay. Leave it in P20,
Okay.
And your T-start 106 - -

rev 167
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Roger. T-start, 106:56:51; T-stop, 108:55:19.
Understand. T-start, 106:56:51. T-stop, 108:55:19. —
That's a good readback, Al.

Endeavour, Houston. If you'll give is an ENTER,
we can go shead with the load.

Ckay.

Houston, are you copying the AGS CAL values?
That's affirm, Falcon.

Endeavour, Houston. The computer's yours.
Roger; Houston.

Endeavour and Falcon, Houston. Could I talk with -
a minute.

Houston, this is Endeavour. Go ahead.

And Falcon, Houston.

Go shead, Houston, Hadley Base here.

Okay, crew. The President sends his regards through
Doctor Fletcher, and I read: "The President sends
his congratulations to the entire ground team and
the Apollo 15 crew on a successful landing and sends
his best wishes for the rest of the mission."

Roger; Houston. Thank you. Our appreciation - -

Houston, this is Endeavour. Thank you very much.

- = to the President, and I'd like tc thank you too T
for the support we've had.

Roger. Roger.
And, Houston, the Hadley Base here. Tell those

geologists in the back room to get ready because
we've really got something for them.
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Which group of guys in the back room?

Okay Ed. If you've got the gyro torquing angles,
I'1l torque them on the minute.

Roger. We copy.

Okay, Houstonj; Endeavour. I'll wait until the
even minute to torque them out.

Roger. On the even minute.

Falcon, Houston. Stand by on your stars, and let
us give you some new ones.

Okay. Standing by.

Okay. The first pair, we will have star 3 in de-
tent 3; star 12 in detent 6; second pair - -

3 in detent 3 and 12 in detent 6.

That's affirm. Second pair will have star 61,
that's Epsilon Orionis, in detent 6; and NOUN 88,
plus .10975, plus .99373, minus .02127. Star 122,
Schedar, is your second. It's in detent 3,

NOUN 88, plus .54566, plus .09353, plus .83277.
And if you're questioning, there weren't any other
noun star pairs availshble, apparently.

OCkey, Bd. I understand. For the first P57, it's
3 in detent 3 and 12 in detent 6. And then for the
second pair, it's star 61 in detent 6, and the
NOUN 88 values are plus .10975, plus .99373,
minus .02127. And in star 122, in detent 3,

plus .54566, plus 09353, and plus .83277.
That's a good readback, Jim.

Falcon, Houston. Your vent's complete. You can
terminate.

Roger. Thank yocu.

Endeavour, Houston. 1 minute until LOS. You're
looking good from here.
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Endeavour, Houston. 30 seconds to LOS.
read?

Houston, Endeavour. Roger.

And you look good from the ground, Al.
see you on the other side.

Okay, Ed.

END OF TAPE

Do you

We'll
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION
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Falcon, we copy your NOUN 93.
QOkay; we'll torque them at 22:30.
Stand by 1.

Standing by.

Okay; proceed with your torquing.
Underway .

Okay, Houston. Standing by on an RLS.
Stand by 1.

Okay.

Okay; let's reject those, Dave.
All right, reject.

Falcon, Houston. When the NOUN 88 comes up again,
hold it, please.

Okay, Houston. I didn't copy the name of the
star, but how about Castor or Pollux or Betelgeuse
or somebody like that?

Okay; stand by. We'll tell you which one it is;
we think it's in the middle of the belt, Dave.

Which one, Jim?

Alni Lam - Alni Lam.

Yes, we got that.

Middle star.

Roger; it's the middle star.
Sure, cld Aludiman!

You're right.
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It's nice to see friends.

Okay, Houston. We can use this one, but we don't
have the NOUN 88 for it.

Yes, you do - That's what we gave you, Dave.
Okay; we'll try it again,

Houston, why don't you read us the NOUN 88s again
then, please?

Roger. Plus .10975.
Go.

Plus .99373.

Go,

Minus .02127.

Ckay; that's exactly what we Just loaded. We'll
see where it takes us.

We're seeing it on the last register; we're seeing
a minus 0212k,

Sure, that's Just a round-off.
Yes, you're probably right.

And - let's take a look at the NOUN 79, and that's
not even close,

Ckay.

Dave, we specified it for detent 6, and the com-
puter's giving you detent 5.

I should have noticed that, Ed; I'm sorry.

Okay, Dave - the spiral should be about 330 and
the cursor about 148, if that helps.

Right on.

Falecon, Houston.
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Go.

If you'd like some help being coached on to this
next star, it's in Cassiopeiae, and we're suggest-
ing detent 3; be a spiral of 181, a cursor of 23,
and it should be just to the left of Navi - the
bright star to the left of Navi.

Okay.

And we'll give you the NOUN 88 ...

..+ Roger.

That's affirm.

Okay.

Okay; we'll cycle back, Ed.

Okay, Falcon; Houston. Observed your cycle back.
We're going to have to rerun that first star again.

Yesy; Roger, Ed. The reason I did that was because
we need to stick an erasable load in here on the
NOUN T9.

Okay, Houston. It doesn't look like the program
is running exactly light - right.

What seems to be the problem, Dave - it looks good
from here.

Ckay, we'll try; but we - we're in a loop here
where it won't accept detent 6, I believe, but

we'll press on.

It's always going to give the first one it com=-
putes, Dave. Change it to 6 and go ahead.

Okay, Dave, you ready for your second NOUN 69 -
NOUN 88s?

Well, I think we've got them on board if that's
what you read us.

Roger. You're going great; keep going.
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Okay, Ed; I have Schedar.

Very good, Dave.

Okey, Boustonj; the torquing angles are up.
Roger., Stand by.

Okay, PRO.

Okay; they're in. And how about the RLS? Do you
want tc take it?

Negative, Falcon.

Roger on the negative.

Okay, Falcon; Houston. We need to reset - redes-
ignate the rendezvous radar - to 180, 270 C0 for -
thermal protecticn,

180 and 270.

That's affirm,

And, Falcon; Hcuston., As soon as you get the
radar parked, we're ready for the E-MOD dump.

Roger.
Okay, Houston; here comes your E-MOD dump.
Roger; ready.

And, Houston, we'll be standing by for your'STAY/
NO STAY.

And Roger; you have a STAY.

Got a STAY; thank you.

And, Falcon; Houston. We're going to delete the
10-minute delsy — so you can go right intoc POF

and power down,

Roger.
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And, Houston; 15. ED batteries both check at 37.
Roger; Roger. ED BATs,

And, Falcon; Houston. We're having changecver
down here; didn't get a chance to say real good
Jocb on that descent.

Okay; thank you, Ed. And appreciate all your
help, too., The comm was super today, and every-
body back there was right on top of it all the
way. We sure - sure appreciate that help.

And looked real good from here, Dave. We'll see
you on lift-off,.

Okay, thanks Ed-oc.
Hello, Falcon; this is Houston.
Hello there, Houston; how are you?

Super down here, Dave and Jim. ¥rom what I heard,
it was not only a good landing, it was a great
landing. And it sounds like you didn't even bend
anything.

Well, I hope not, Joe, But we're sure in a fine
place here. We can see St. George; it looks like
it's right over a little rise. I'm sure it's
much farther than that, We can see Bennett Hill,
We see something off at our - like - 1 o'clock
that's a pretty good elevation — we're not too
sure of that — but we'll give you some more
dedail - detall later on,

Roger. We're standing by.
Falcon, Houston.
Go, Houston.

Dave, we've got some vital questions down here.
First, did you see the rille on the way down?

Sure, Joe - easy.
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Roger. And did you read the VHF call from
Endeavour right shortly before the landing?

Negative,

Roger.

Why? Did he have something to say?

I'm sure he did, Dave, but we're wondering if

you ever heard him call you on VHF - It sounds
like we're going to have to do a VHF comm check.
No, we tried that comm check 3 minutes prior to
PPI and we didn't get - we got no response, and
Houston verified that the Endeavour could hear us,

but we did not hear him.

Roger. We copy. And we have REVs 16 through
20 lift-off times when you're ready.

Okay; give us 5 minutes to clean up the cockpit
here.

Roger, Dave, We're standing by. And be advised
the backroom's doing slow rolls just from your
first description there.

Qkay, we've got a lot more coming. Stand by.

Okay, Joe; this is Jim. I'm standing by to copy
some lift-off data.

Roger, Jim, Lift-off time for T-16, 108:39:45;
T-17, 110:38:00; T-18, 112:36:13; T-19, 11hk:34:26;
and T-20, 116:32:39. Over.

Okay; the readback, Joe. 108:39:45; 110:38:00;
112:36:13; 11k:34:26; 116:32:39, Over.

Roger, Jim. Readback's correct. Sounds good,
Houston, Falcon.

Go shead.
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Say, I think we need a couple of words on the
PLSS stowed on the cabin floor, We've got the
two pins out on the side and can't seem to get it
up. Do you have any good words on that?

Stand by, Dave,

Okay.

Falcon, this is Houston.

Go shead.

Roger; Dave. We suggest you try first holding the
bracket at the front in place while you push the
PLSS aft and jiggle it.

Okay.

Falcon, Houston. Any luck with the PLSS?

Roger; sorry. Yes. We got it upj; that worked
fine,

And, Dave, we thought the transmission time
between Earth and Moon was unusually long there,

It sort of was,

Hadley Base, this is Houston.

Go ahead there, Joe; this is Hadley Base.

Dave and Jim, while you're working there, thought
you'd be interested in the report that the SIM
bay is giving us some remarkable data. It seems
to be working beautifully.

Good; we're — hope we compete with it.

Okay, Houston; Hadley base on VOX, How do you
read?

Okay, Dave; you're loud and clear.
Okay, we're configured; and let's ...

Joe, how do you read me?
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Ob4 10 32 39 CC Five by, Jim; sounds grest.,

Ok 10 32 4k CDR-IM Okay - Ckay, we're configured; we're down to helmet
and glove donning, and ¥¥#¥

O4 10 33 11 CDR-IM Okay; red to red and blue to *** Position mikes;
don the helmets,

04 10 33 23 IMP-IM I keep sliding to your side for some reason.
Ok 10 33 28 CDR-IM You're attracted to me.

04 10 33 31 IMP-IM While in the IM - while I was in the IM, it was
the other way around; I was sliding to the right.

Ob4 10 33 b5 IMP-IM Okay, don the helmets and don the LEVAs.

04 10 33 53 IMP-IM Pictures first as per usu®**#

ok 10 33 59 CC Roger, Dave and Jim; we copy. And just as a
reminder, we're starting to bite into thg sleep
period a little - a little bit.

04 10 34 08 CDR-IM Okay; understand.

04 10 34 20 CDR-IM Okay; your helmet's locked. And did you do ***

04 20 34 48 CDR-IM Okay, *** locked.

Ok 10 35 32 CDR-IM *** today, aren't they?

O4 10 35 33 IMP-ILM  *#* gre,

Ok 10 35 50 IMP-IM  Okay.

Ok 10 35 51 CDR-IM Okay; verify the following: helmet and visors

alined and adjusted. Yours sre. Let me check Oye

Okay; red ones, lock, lock; blue, lock, lock; the
gas connectors both in a lock, lock.

Ok 10 36 05 IMP-IM Let me check yours. Oksy; yours are okay.

Ok 10 36 13 CDR-IM Okay; PGA diverter valves to horizontal?

Ok 10 36 15 LIMP-IM That's verified.

Ok 10 36 16 CDR-IM Okay, don EV gloves?
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Okay, my gloves are on.

Al} right., My gloves are on. Let me check yours.
Okay, locked and locked., Check mine.

Okay, you're locked.

Okay.

PLSS integrity check, Okay, if you'll read to me,
Okay. ©SUIT GAS DIVERTER, PULL-EGRESS; verify?
Verified.

CABIN GAS RETURN, EGRESS; verify?

Verified.

SUIT CIRCUIT RELIEF, CLOSE?

CLOSE.

PRESS REG A to EGRESS?

A to EGRESS,

PRESS REG B, DIRECT 02?

DIRECT 02.

Okay, monitor cuff gage to 3.7 to 4.0,

Okay.

Okay, cebin pressure's coming up. ¥*¥¥ guit
pressure's coming up - in the cabin.

We might as well turn the urine line heater off.
Yes., We're it for now,.

Okay, miné's off on the peg on the cuff gage.
You want mine? Want to pick it up at 3.77

Yes.
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Okay, there's 3.5.

Right.

3.6, 3.65., Okay. I'm EGRESS. Reading 3.6.

Okay. One minute,

Okay. You hack the time?

Yes.

Dave and Jim, while you're timing that minute out,
be sdvised that En - Endeavour is passing over-
head, Al's got you in sight, and I suspect there
are two big cameras that'll be brought to bear on

you & little later on.

Okay, very good. I'll bet Al can tell you where
we are better than we can.

Al says you're - =

Okay, Joe; that's a minute, and - -
= = Just north of Index.

- =JI've got = =

North of Index, huh?

Okay, I'm reading 3.k.

Okay.

Okay. I'm reading 3.4. That's 2/10ths in a
minute.

Okay, SUIT CIRCUIT RELIEF to AUTO.

CIRCUIT RELIEF going AUTO.

Suit circuit pressure should go down to 4.8,
And, Falcon, you are GO for depress.

Roger; understand GO for depress.
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Okay, we're down almost to 5 on the gage.
Okay.

CB(16) ECS: CABIN REPRESS, open.

CABIN REPRESS coming open. Open!

Okey, overhead or forward dump valve OPEN, then
AUTO, at 3 and a half.

Going OPEN.

I'1l ecall you at 3.5.

OCkay.
4.5, 4,0,
MARK; 3.5.

Okay, back to AUTO.

Verify cabin pressure 3.5, LM suit circuit lockup
at 4.3. Okay, the IM suit circ*** about L.S.

And it's #¥¥ ¥

Locked up?

Yes, it looks like it's locked up.
Say again?

Yes.

Okay, overhead - I mean, forward duup valve to
OPEN and verify IM suit circuit 3 ###

Okay, I'm going OPEN.
QOkay, coming off the peg.

Ready to turn the card?

- Yes. Hold it.

I'11 hold it if you'll push it on there.
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CDR-IM

CDR~-IM
IMP-IM
CDR-IM
IMP-1IM
CDR~-IM
IMP-IM

CDR=-1M

IMP-IM
CDR-IM
LMP-1M
CDR-IM
IMP-IM
CDR-IM
CDR-1IM
cC

CDR/
IMP-IM

cc

CDR-IM
cC
IMP-IM

CDR-IM

Okay. Okay, hatch opening.

Okay.

Partially open the over - head hatch.
Okay, I'll read to you.

Oksy, go.

Partially open the overhead hatch.
Ckay.

Open, Dave?

Yes. I guess. Yes, *¥* Okay, it's partially
open.

Okay, I'm going to go AUTO on the dump valve here.
Okay.

Okay, I'm AUTO on the forward dump valve.

Okay. |

Okgay. Overhead hatch: full open and latched.
Okay, coming full open.

Move over some, Jim?

Dave and Jim, Houston.

Go shead.

Roger. FEndeavour places you very near November
Crater, very cleose to November Crater,

Okay. A little short, huh?

A little short and a little north.

Okay, Dave, you got the hatch open?

Okay. ®#% hatch, Forgot about the LCG *¥% ISA,
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CDR~-IM

CDR=-IM

IMP~IM

CDR-IM

CDR-IM

cC

IMP-IM

CDR-IM

IMP-IM

cC

CDR-1M

CDR~IM

LMP-IM

CDR-IM

IMP-IM

CDR-~-IM

IMP-IM

CDR-LM

IMP-IM

IMP-IM

CDR-LM

Push them out of the way?

Yes. All right, give me a little -

What do you want me to do?

Nothing.

Okay. Okay, are you sitting up there now?

Yes, just stand by.

Okay. Okay, overhead hatch is open and latched.

Roger.

Okay. ©Sit on the engine cover, facing forward,
unlock the drogue, and rotate counterclockwise to

release.

Okeay.

I1'11 bwlock the sun from - impinging on the instru-

ment panel.
Well done, Jim.
Shadow device.
Ckay, Jim. Drogue's coming out.
*#¥% helmet. Yes.

You're breaking up again.
Roger.

Watch you don't - Wait, wait.
Utility lights. Yes. Oh, boy.
Ckay, you got it?

I've got it.

Okay.

Give me the next step.
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CDR-IM  Go shead, Jim; read the next step.
IMP-IM I know. Just a -

CDR—i.M Ch.

IMP-IM  Okay, stand on the engine cover.
CDR-IM Oh, okay. Why not?

IMP-IM  Get to work.

CDR-IM Very easy.

IMP-IM  MASTER ALARM.

CDR-IM Check. Turn up the -~ the ANUN/NUM lights there,
IMP-IM  Anything.

CDR-SEVA Oh boy, what a view.

IMP-IM  Okay, there's nothing to go along with that MASTER
ATARM,

CDR-SEVA Ckay - -

CC Falcon, select separator number 2, please.
IMP-IM That's water separator 27

cc Roger, water separator 2, Jim.

IMP-IM  Okay, can you - Okay; stand by, Joe.

cC Roger.

IMP-IM » Stay there, Dave; I'm going to give them SEP 2.
CDR-SEVA Okay, go ahead.

IMP-IM Okay, I have SEP 2 selected, Joe.
CDR-SEVA Did we reset the MASTER ALARM, Jim?
IMP-IM  Yes.

CDR-SEVA Okay.
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Roger, Jim., We think you - you may be pinching
hoses back there somehow.

No, they all lock clear, Joe.
Okay, Dave, you ready for me to hand you the map?

Yes, I can see Pluton and Icarus - and Chain,
Slide, ... St. George, Window, Spur - beautiful!

Pantastic.

Okay, let's get a good fix; hand me the compass
there.

Okay, **%
Want the map?

Just the Sun compass first. Let's get a take -
on our position.

And, actually, at this Sun angle, Joe, there's no
direct sunlight coming intc the cabin.

Roger, Jim; understand.

Okay, hand me the - the big overlay map, Jim.
Okay.

Let me know when you're ready for the camera.
Okay.

And, Falcon; Houston. It looks like water separa-
tor 2's helding up fine.

Okay. Good, Joe,

Okay, Joe, our bearing to Icarusiis 338.

Copy.

And, Dave, be advised we're going to be hustling
you along here. We think we know pretty well where

you are, so maybe we shouldn't spend too much time
Just on location.
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CDR-SEVA Okay. Another quick one: Bennett Pesk is 255.
cC Roger.

IMP-IM  Hey, Dave, and the first camera works with the
60-millimeter lens.

CDR-SEVA Okay.

CC Roger, Dave; maybe one more bearing.

CDR-SEVA Okay, coming up. Make Hadley Delta at about 182.
cC Roger.

CDﬁ-SEVA Here you go, Jim.

cC And, Dave, a bearing on a close feature if you can
identify it, please.

CDR-SEVA No, I can't right now, Joe.

cc Roger. -

CDR-SEVA I'll get on with the photography here.
cC Roger; we agree.

IMP-IM  Okay, you want 22 frasmes in this - in the stereo
pan, Dave.

CDR-SEVA Right.

cC And, Dave, while -~ while you're firing them off
there, does the trafficability look pretty good?

CDR-SEVA Yes, it sure does, Joe. It'll be - The largest
fragment I can see right now on the surface is
probably sbout 6 to 8 inches; however, inside the
walls of Pluton, there are some pretty big chunks.

CC Roger. We'll worry about those when we start
driving in Pluton.

IMP-IM  Can you see the edge of the rille up - Dave, can
you see the edge of the rille?

CDR-SEVA No.
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cc And, Dave, while you're swinging around there, do
you know if you can see November yet or not?

CDR-SEVA I - I don't, Joe. I - I better try and get some
photos here and then start thinking - -

cC Roger.

CDR-SEVA - - about looking around.

SIMULTANEQUS COMMUNICATIONS LINK IN USE BETWEEN CC AND CM

BEGIN LUNAR REV 15

cC Endeavour, this is Houston. Over.
CMP Hello, Houston. Hello, Houston. This is Endeavour.
cC Roger. Had a CAP COMM shift here, Al, and you're

coming up on a change from - to MONO on the PAN
CAMERA. I'll let you get that in about - -

CMP Say again, Houston.

cC - - 20 seconds. Endeavour, Houston. In 15 sec-
onds, you need to change the PAN CAMERA to MONO.
Just a reminder.

CMP Okay .

cc And, Al, when you're ready, I have a P24 pad, the
IM visual, and also a couple of changes to the
Flight Plan., Over.

CMP Okay. I'm all set up and ready to copy.

cc Okay. P24 landmark track pad, IM visual. T-1 is
106:33:59; T-2 is 106:38:06; TCA is 106:40:29;
T-3, 106:40:57; you're off track 3 nautical miles
north. And one note on that, use OMNI Charlie.
Qver.

CMP Roger. Copy. P24 pad. T-1, starting with the
times, T-1, 106:33:59; 38:06; 40:29; 40:57; off
track north 3 miles, and use OMNI Charlie.
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cc

CMP

cc

cC

cC

cC

CC

cc -

cc

cC

cC

Okay; readback's correct. And change at 106:45.
Let me know when you're there.

You say you have a change at 106:45%

That's affirmative, Al. Change where it says
"GAMMA RAY: GAINSTEP, SHIELD OFF." Change that
to read "GAMMA RAY: GAINSTEP, increase one step."

Over.

Understand, Gordo. It says "GAMMA RAY: GAINSTEP,
increase one step" at that time.

That's affirmative. Then at 106:56, delete the
"GAINSTEP, SHIELD" on remark there, and the reason
is to adjust the spectrum. Over.

Roger; understand. You want that whole line de-
leted at - at 106:56, then.

That's affirmative, Al.

Endeavour, Houston. Reminder, PAN CAMERA, STEREO,
at 1%4:58.

Roger.

Endeavour, Houston; 20 seconds to your camera
T-stop time.

Roger, Gordo.

Endeavour, Houston. We're ver - we verify that
the lens is tucked in. You're clear to turn the
PAN CAMERA, off.

Roger.

Endeavour, Houston. If you read, OMNI Charlie.

Endeavour, Houston. Endeavour, Houston. Give us
OMNI Charlie, if you read.

Endesvour, Houston. If you read, go OMNI Charlie.
Hello, Houston; Endeavour. On OMNI Charlie now.

Okay, Al. Loud and clear, and you're just about
to T-1. I guessed you just passed it.
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04k 10 35 21 CMP Okay, Gordo. And I've been reading you right along.

ok 10 35 25 cCC Okay.

oL 10 35 48 cCC Endeavour, Houston. We're getting kind of a wesk
signal. Would you go to best OMNI?

ok 10 35 56 CMP Roger, Gordo. Going best,

ok 10 36 14 CMP Okay, Houston; Endeavour. Locks like OMNI Charlie's
it.

o4 10 36 18 cCC Roger. Understand you're on OMNI Charlie.

04 10 36 35 CC Endeavour, Houston. We can't get a - a data with

you. We'd like you to put the DSE to LOW BIT RATE,
RECORD, FORWARD, and COMMAND RESET.

Ok 10 36 53 CMP Okay. Understand you want LOW BIT RATE, RECORD,
FORWARD, and RESET.

ok 10 36 58 cCC That's affirmative, Al.

o4 10 37 08 CMP Okay, Gordo. You got it.

ok 10 37 10 CC Roger. I think we're getting a little better comm
now.

o4 10 38 ok cC Endeavour, Houston. Your T-2 now.

0h 10 38 10 cCMP Roger. I have the landing site in view.

o4 10 38 13 c¢C Roger. Very good.

Oh 10 39 29 cCMP Okay. And, Houston; Endeavour. I've got the LM.

o4k 10 39 34 cCC Roger, Al.

o4 10 39 39 OMP I'11 give you the coordinates in a minute.

Ok 10 39 b1 cC Okay.

ok 10 39 L3 cMP But he's almost directly north of Index.

o4 10 39 L6 CC Roger. Understand.

Oh 10 4o 28 ccC Endeavour, Houston. Your TCA now.
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Roger.

Okay. He's aebout halfway between Index and the
next crater off toward the North Complex. He's
sitting right by a very small crater. And, as soon
as I lose them here, I'll give you the coordinates,
but he's quite plain down there.

Roger, Al.

Houston, Endeavour.

Go shead, Al, Houston.

Oksay, Gordo. If you look at the grid map, 1 to 250;
that's HR 25-11, he's on BR, .5, T75.5.

Ckay; copy. Bsker Romeo, .5 and 75.57%

That's affirm.

Okay; thank you.

Endeavour, Houston. Give us OMNI Bravo, please.
QOkay. You've got OMNI Bravo.

Okay, Al.

Houston, Endeavour. The - the GAMMA RAY BOCM is
out and took 2:30; 2 minutes and 30 seconds, fixed
in. '

Roger; 2 minutes and 30 seconds, Al.

Endeavour, Houston. One other thing, if you don't
have it already, we'd like to have the S-BAND
SQUELCH, CFF, so you'll realize loss of signal.
Over.

Roger, Gordo. I've got it OFF now.

Roger.
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Ok 10 52 22 CC Endeavour, Houston; 30 seconds now to T-start for
the MAPPING CAMERA.
ok 10 56 31 CMP Roger, Gordo. I'm all set for it.

TRANSCRIPT OF COMMUNICATIONS BETWEEN CC AND LM RESUMED

END OF TAPE



Tape T0/1
Page 347

APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

oL 10 55 20 CDR-SEVA I think probably we owe you the photos first.
0Lk 10 55 23 CC Roger. We agree.

Ok 10 55 29 LIMP-LM When you're finished with that, Dave, I've got the
500 handy.

04 10 55 32 CDR-SEVA Okay.

o4 10 55 42 CDR-SEVA Okay, Jim. Here's the 80 [sic].

o4 10 55 48 IMP-IM Okay. I've got it.

oh 10 55 L9 CDR-SEVA Okay. 500, now.

ok 10 55 51 IMP-LM Got it,

ob 10 56 25 CDR-SEVA Okay, Joe. I'm taking a picture now of that bright,
fresh crater just to the south of the famous St.

George. And now over to ... window, I believe.

Ok 10 56 44 cCC Roger. And, Dave, we're coming up on 15 minutes
SEVA.

ol 10 56 54 CDR-SEVA Okay.

O4 10 57 23 IMP-IM ... finished with the 500, Dave, I have the other
camera.

Ol 10 57 25 CDR-SEVA Okay. Try not to shoot my foot there.

ok 10 57 47 CDR-SEVA Looking back into the Sun is almest useless. ...
blots everything out.

o4k 10 57 57 CC Roger, Dave. Any sign of the big mountain back
there?

04 10 58 02 CDR-SEVA Yes. You can see - Big Rock Mountain back there.
o4 10 58 07 cCcC Roger. Copy Big Rock Mountain.

o4 10 58 22 CDR-SEVA Okay. Here, I'll give you this one back, Jim.
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o4 10 58 26
o4 10 58 27

ok 11 00 03

ok 11 00 07

0oLk 11 00 09

ok 11 00 31

oLk 11 00 32

IMP-IM

CDR-SEVA

CDR-SEVA

IMP-IM

CDR-SEVA

cC

CDR-SEVA

Okay.

I think we'll get a chance to get a lot more of

those., Okay. Got it?

Qkay, Joe. We've got all the photos. Here you

g0, Jim.

Okay. I got it.

Ckay. And let me start - by 12:00 o'clock,
Joe, and I'll go around real quick on the far
distant horizon. Apparently, across the
rille, I can see - just about our 1 o'eclock,
now -~ a very large mountain, which I'd have to

call Hill 305.

Roger.

And - all of the - all of the features around here
are very smocth. The tops of the mountains are

rounded off. There are nc sharp jagged peaks or no

large boulders apparent anywhere. The whole
surface of - the area appears to be smooth, with
the largest fragments I can see are in the walls
of Pluton. There are no boulders at all on St.

George, Hill 305, Bennett, or, as far as I can tell,

locking back up at Hadley.

Hadley's sort of in

the shadow. It's a gently rolling terrain
completely around — 360 degrees — hummocky, much
like you saw on 14, The pitch line ac - across
the rille, from Hill 305 around to 1 o'clock,

seems to be - slightly lighter in albedo, with some

white marks from craters, recent craters, apparently.
Bennett Hill alsoc has - a lighter-colored albedo.
One face of it, that facing the Sun, now is slmost

completely white. As I come around to my 2 o'clock,

the horizon is really the Northern Complex. I
can see, as I mentioned before, Chain, Icarus, and
Pluton are very rounded, subdued craters. It looks
like the southern rim of Pluton is on the same

level as our location here.

The northern rim is

—
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somewhat higher. 1I'd say — dist - distances are
difficult — but maybe 50 meters higher. I can

see the scarp on the other side of the north

rim of Pluton. All of it very flat, smooth,

and gently rolling. Inside walls of Pluton

are - fairly well covered with debris, fragments

up to, I'd estimate, maybe, ch, 2 to 3 meters,
irregular, no layering, just sort of scattered
around, and maybe the walls have 5 percent
fragments. As I look on around - to the north,
Mount Hadley itself is in the shadow, although

I can see that the ridge line on the top of Mount
Hadley - it too is smooth. I see no jagged peaks
of any sort. The hill I would call number 22 on
your map - far distance - glso looks smooth and
rounded; no prominent features. I'll skip the
distant field around to my 6 o'clock, because it's
8ll in the shadow. And looking into the Sun, of
course, obliterates almost everything. As I look
on down to my - 7 o'clock, I guess I see Index
Crater here, the near field. But, back up on
Hadley to the east of Hadley Delta, why, again I
can see a smooth surface. However, I can see
lineaments. I'll take a picture for you. There's
some very interesting - take - Silver Pass [sic] and
look at 13 on your map. I can't tell whether it's
13 or 16, right now, because of the Sun. But

there appear to be lineaments or lineations rumning -
dipping through the northeast, parallel. And they
appear %o be, maybe, 3 percent to 4 percent of

the total elevation of the mountain, almost
uniform. I can't tell whether it's structure or
internal stratigraphy or what. But there are
definite linear features there, dipping to

the - to the northeast, at about - oh, I1'd say

30 degrees. And, as I look up to Hadley Delta
itself, I can see what appesars to be a sweep of
linear features that curve around from the western
side of Hadley Delta on down to the Spur down
there. And they seem to be dipping to the - to

the east at about 20 degrees. These are much
thinner - lineations on the mountain than T

saw before. These probably are less than 1 percent
of the total elevation of the mountain. The craters
on the side of Hadley Delte are rather few. Around
Window and Spur, those that you see on your maps
are the only ones I can see, and there appear
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ok 11 05 54 cC

Ok 11 06 11 CDR-SEVA

to be, oh, about a dozen of them in that particular
area, I might associate those with a secondary
cluster, if I took a guess at it. I see nothing
that indicates any flow down - or a landslide

down Hadley Delta, only some subtle changes in
topography. There's one bright fresh crater

right next to St. George on the eastern side with
almost white albedo, and it's got an ejecta blanket
about a crater diameter away. How are you copying
so far?

Superb desecription, Dave. Got every single word.
Beautiful. And we'll ask you to hustle on around
and give us something on the near field, plus

a comment on ALSEP deployment possibilities.
Superb communication, though. Beautiful.

Okay. Coming on around to St. George, it again is
a very subtle old crater, but in this case, I can
see some lineaments running - dipping to the west
at about 20 degrees, parallel to the rim of the
crater. These two are very small, less than a
percent, and continuous ... ¥¥% paprallel. The
rim of the crater is very subdued and smooth.
Coming around - I'll just take a quick look at
the near field for you here. It's asbout generally
the same. The crater density is, I'd say, quite
higher - somewhat higher than I expected. Sizes
are mostly less than about 15 meters. The only
large crater that I see is what I believe to be
Index back here, about the 8 o'clock, and it

has a very subtle rim, almost no shadow in the
bottom of it. I think that's one of the things
that was deceiving on the descent. There are
very few deep dark craters in the area. The
distribution of fragments appears to be less than
*¥%¥2 percent. On the surface, they vary from

a *¥*¥%* centimeter in size up to, maybe, 3 or L
inches. Most of them appear to be angular. I
see some white ones. I can give you some more

of that out of the - cut of the window.
Trafficability looks pretty good. It's hummocky;
I think we'll have to keep track of our position,
but I think we can manipulate the Rover fairly
well in a straight line. And I - I can see the
base of the front. As near as I can tell - as

a matter of fact, I think I see where the front
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runs into the level ground, where we get that
5-degree inflection. I see no boulders over there
whatscever. Looks like we'll be able to get around
pretty good.

Roger, Dave., We copy.

And as far as ALSEP deployment (laughing),
unfortunately, locking straight ahead 1in zero
phase - it's blocked out somewhat, but if there's
continuity of the surface that I see in our general
position, I don't think we'll have any trouble
taking the ALSEP out 300 or so and placing it.

T just noticed a couple of items on the far side
of the rille on the - on the flat horizon ... west
there. Looks like a couple of very large boulders
on the horizon; just unique, two of them. They're
quite bright and - and gquite sharp. I cannot see
Hadley Sea at all, as we thought we might be able
to. Bennett peak is about g1l I can see in
inspection of Head Valley.

Roger, Dave. 1Is that down towards Head Valley?

Trafficability up - right. Down - yes, that's
correct. And the trafficability up tc the Northern
Complex looks the same. I see no large boulders.
The slopes go up maybe 5 *#¥ 10 degrees at the most.
And beyond that, all the terrain locks pretty - pretty
smooth. I can see some young, fresh craters in

ouwr viecinity, which are sort of interesting in

that there's scme very small debris - in the

erater itself and on the rim, and it's somewhat
lighter gray than the general surface, the debris
being on the order of, oh, centimeters or so,

but quite young and fresh. And I see a - at 8 or

9 - or 3 o'clock, a very deep crater, old crater,
smooth. But I can't even see the bottom, and it
can't be more than, oh, 60, T0 meters away.

I think that's one of them I was avoiding on the
way in. That very mel - well may be November.

Roger, Dave. And how far away do you think that
might be. It sounds very exciting.

Joe, distances are very deceiving. I'd guess maybe
60, 70 meters. There's another somevhat deeper
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one just to the north of that. It - it looks

to me, and Jim has the same impression locking
out the window, that we're much closer to Pluton
and - and St. George, and all that stuff, than
we expected to be.

Roger, Dave. We think it just may look closer
to you. Sounds like we're in business, old

- friend.

Yes, it - it just looks closer, I'm sure, but

we are indeed in business. And I think, once

we get through here and I hop back down, why,

we can talk over more of what I've been seeing up
there.

Roger, Dave.. You're coming up on 30 minutes into
this SEVA, and we don't have any more questions.
You've answered everyone beautifully. Outstanding.

Okay, Joe. TI'll take another quick look around.
See if anything - looks unique. There's Just

so much out there, I could talk to you for hours.
Do you have any specific questions before we

clo - call it quits?

Dave, we're - we're hoping you will be talking to
us for hours about it. We don't have any specific
questions right now. We'll think about it and
talk to you again, once you button up. Maybe one
last look for an ALSEP deployment position. And
we've copied that you've gotten both sets of
pictures for us.

That's correct, Joe. I - I limited myself somewhat
on the - the 500s, because I think we'll get a chance
to take a lot more of those. But I did get the pans
for you.

Roger, Dave. We're quite - -

Have the ...

- - satisfied and would - would like for you to
climb back in now, please.

Okay. Coming down.
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Just out of curiosity, could you see any sign
of - of the South secondary Cluster?

There's a gentle rise, just to our south and - I
don't see anything that's really prominent, as
far as elevation. I think the elevations on

the - the models we've been working with were
somewhat exaggerated, because I just don't see
that much detail looking up towards Hadley Delta.

Roger, Dave. We agree. Sounds like it may well
be hidden behind a shallow ridge there.

Well, we'll just have to go look for it. Hey,
Jim. You want to hand the drogue?

I tell you, Joe, this 1/6g is really great.

Okay. The drogue is in.

#%% the drogue is locked. You want to verify that,
Jim?

T can't see as well as you can, Dave.

Okay. It's locked.

Okay.

;‘m coming down. Okay. We'll close the hatch.

Okay. Hatch is closed. Hatch is locked. Okay.
Both dump valves are AUTO. That's verified.

AUTO and locked.

Okay. CABIN REFPRESS going to AUTO.

It's AUTO. 1It's verified.

That's verified. It's dark in here. Oh. Okay,

I'm going to push CABIN REPRESS circuit breaker,
if I can turn around here.
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Okay.

Okay. CABIN REPRESS circuit breaker going in now.
Roger.

VENT ...

VENT. Cabin's at .5, 1.0.

Okay, Dave. We can go CABIN - on the REGs.

Okay. PRESS REG A and B to CABIN. Okay. I'm
going CABIN on both REGs,

Okay. Okay. You going to read to me?

Yes. CABIN warning light off. Verify cabin
pressure stable at 4.6 to 5. We're at k4.6.

Stable.

Time to take off gloves.

Alright. Let's doff gloves. Stow on comm
panel.

Okay. Doff helmets and ~ with visors and stow in
the helmet bag.

Okay.
Okay. Verify safety on dump valve.
Okay. ¥¥*

The head 1s on. Okay. Hoses, red tc blue and blue
to red.

Going to ICS/PTT.
Hi, Joe. Okay, Houston. Hadley Base here. We'll

get the cabin cleaned up a little bit, and you
might want to jot down some questions. And as we
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egt, we can maybe discuss some with you.
Roger, Dave. We'll do that and be standing by.

Houston, Hadley Base here. What do you think the
problem with - our H2 - our H20 SEP is?

Stand by, Dave,

Okay.

Hadley Base, Houston.

Go ahead, Houston. Hadley here.

Roger, troops. While you're getting squared

away there, regarding your question, Dave, on

the SEP 1 unit, we think that you had some residual
condensation in your hoses. And when you stood up,
it ran down into the separator and water-logged it,
causing it to go off the line. It'll drain - be
draining, and we think the next time we try it

out, it'll be ckay. Over.

Okay. I understand. But, we haven't seen any
water around lately, but there has been quite
a bit of moisture on the windows. There was
when we powered up; we had to bring the heaters
on for a while to get the windows cleared.

Roger, Dave. Understand. We think the water was
condensed in the suit hoses.

Okay. I understand.

I think I know where we are too. If I can just
lock at that map.

Be sure T get that all the way up.

Yes.

Okay.

Ckay. Are you ready to do a little urine traﬁsfer?

Go ahead. You first.
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And, Hadley Base. Be advised, you're still on VOX.
How about that. Are you still VOX?

No.

DOWN VOICE BACKUP?

I bet we are. I bet we're on hot mike,

Yes.

Dave and Jim, you're on hot mike now. 3But the
medics are enjoying your comments.

Yes, I guess we are. I bet they are. Almost
everybody else is toc. (Laughing) What did we

say, Joe?

Let's see. We need the circuit bresker in too for
the - - :

Say again.
You're clean.
Urine transfer.
Wait.

Hey, did you get the - the comm? Are we off?
Are we -

++.. DOWN VOICE BACKUP.

DOWN VOICE BACKUP. We're on hot mike.
Apparently, but, are we in DOWN VOICE BACKUP now?
Good. Turn it OFF.

Falcon, this is Houston.

Go shead, Joe.

Roger, Jim. We have a question that may bear on
this minor water problem. We're wondering if you
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can tell, or have a feel, for whether you're
in a crater, or the slope of the spacecraft is,
perhaps, caused by just a gentle slope of the
lurain there. Any feel for that?

I'l1l have to ask Dave.
Houston, Hadley.
Go ahead.

I guess to answer your question, we're not really
in a big crater anywhere. I - 1 think there

are possibly - one gear may be in one of

these small craters. And as you might have heard
Jim and I discussing, there's a rather high crater
density and I guess my references to traffic -
trafficability were really to boulders, because
that's what I was really most concerned with on
driving the Ro - Rover. There is a fairly high
crater density arcund. And, as I mentioned, they
range up to probably 10 - 8, 10 meters or so.

And in cur local area - Let me give you a - &
rough count of the, oh, 8- to 10-meter ones. I
guess one every 15 to 20 meters. So there's

a - a fair number of medium craters. Nothing
sharp, no boulders, and it may be that one foctpad
is in one of these craters that range on down to
maybe 2 meters or 1 meter. And then there's

a sharp break in craters down to probably a foot
or so. But it - it's almost like 1k, as I
remember their pictures, quite a variety of crater
sizes, up to some certain limits. I don't see
anything on the 25-meter scale that we hoped to
expose the bedrock in our immediate vicinity,
although I can see some fresh ones - maybe some
rims out through the window here at 10 or 11 o'clock.
But I can't really account for our attitude right
now. We'll just have to get out and take a look.

Roger, Dave., Copied all that loud and clear. I
phrased my other gquestion po - poorly. Apparently,
the thermal pecple were worried that if you were
sitting in - right in the bowl of a - of a fairly
deep crater, there would be a certain focusing effect
of the sunlight, and it may require more water tc
keep the spacecraft cocl later on, That's a good
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answer we have from you. Will have some more
questions for yocu later on when you're comfortable
and into your eat periecd, if you're in - interested
in - in talking at that time. And we'll be standing
by.

Okay, Joe. 1 - there's so much here, I could talk
to you forever. But, there - there's a large - I
can see now, we were in zerc phase — and without
taking a close look out the front window, I
couldn't tell you — but, as I was coming down
trying to select a spot to land, I was trying to
avoid these 8- to 10-meter craters. And we have
one out of our 4 o'clock - I guess about 3 or

L o'clock that I discussed before. There is one
direetly in front of us almost - the rim is
almost on the shadow of the radar antenna right
now, and it appears to be an 8- to 10-meter

one. And there's one over to our 10 o'eclock.
They're just all over, and it was sort of hard
to find a spot that was really level.

Roger. We copy. And, Dave. Earlier you talked
about, specifically, a very bright crater, I
think, fairly near by. Could you estimate for

us the size, distance, and azimuth of that bright
crater?

Stand by. I can tell you're still loocking for
our position.

No, that's not necessarily true. We think we're
pretty wer - well squared away on your position.
This probably would cinch it down, though.

Okay. As we're unsuiting here, let me think that
one over. I think we can cinch it down toc.

Roger.

But, before we go, I got to tell you about a - a
rock that's right out at 12 o'clock, right - almost
at the radar antenna shadow, and it's going to be
gone pretty soon. There's a - a dark, black,
angular fragment which is on the order of

probebly - I'd say 6 to 8 inches across. It's

got some light-colored apparent dust on it. It's
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unique on the surface. All the other fragments
appear to be white. And this one really looks like
a jewel. You can think about that for awhile.

Roger. We copy. And it wouldn't surprise me at
21l if there wasn't some thought given to that rock.
And, Dave and Jim, when you're comfortable, we'll
call up our best guess as to your position and let
you think about that for awhilie.

Okay.
And you'll be very pleased to hear that your landing

was not recorded on either of our seismometers on
the Moon.

Well, that's nice to know. You can tell the Pro-
gram Manager that we certainly didn't buckle his
engine bell for him.

Roger.

And, Jim, I just have to ask you, did you notice
if the contact light came on or not?

You didn't hear me.

Joe, I think Jim might simply qualify what he thought
was - what our landing velocity might have been.

Roger. 1'd say he was dividing everything by 10.
And, Dave, be advised the program - -

No, I don't think so. I think we're - -

Okay, Dave. Be advised the Program Manager says
he'll wait until tomorrow until he decides about
that engine bell.

Okay. Well just tell him that I'll guarantee that
it wasn't running when we touched down.

Hadley Base, this is Houstcn. When you have the
ECS configured properly, we'd like to run a sep-
arator number 1 check, please. And we'll ask you
to go back to separator number 1.

We understand, Joe.
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Roger. We'll be standing by.

And, Jim. This is Houston. We would like & mark
when you go to separator number 1.

Okay. It'1l be a little while, Joe.

Roger. No hurry. We'll just know when to be
watching.

Roger.

Okay, Houston. Hadley for comm check on the light
weights.

Roger, Hadley Base. Copy you 5 by.
Okay. One suit and helmet stowed.
Roger, Dave. And, Jim, standing by for your call.

Okay, Houston. Hadley here. If you want to give
us the consumebles update, we'll take it,

Roger, Dave. Got them right here. And if you're
ready to copy, here they come.

The IM consumables - -
We're ready to copy.

- - RCS Alfa, B85.0; Bravo, 85.5; O2 descent number 1
85; number 2, 83.5; 02
ber 2, 99; H20 descent number 1, 79; number 2, 80;

ascent number 1, 99; num-

H20 ascent number 1,100 percent; ascent number 2,

100 percent; AMP-hours descent, 1705; ascent, 572.
Over.

Okay. Copied all that. Look - that looks pretty
close to nominal.

Not half bad.
Okay, Houston; Hadley. We're in the ECS sleep con-
figuration now, if you want to run your water SEP

check.

Roger, Dave. We're standing by for a mark,.
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Okay. Stand by, Joe.

2, 1 -

MARK.

Roger.

Hello, Falecon. This is Houston. Just for your

own information, the water separator number 1 loocks
good. But we'll be keeping a further eye on it here.
A little later on, Gordo's going to read up a pro-
cedure that involves the VHF communications check.
Okay. I understand, Thank you.

And, Dave and Jim, we've got some positions, when
you get in a comfortable position, maybe have some-
thing to eat, but have your maps out. TI'll read
them up to you.

Okay. Give us about 5 minutes.

Roger, Dave. No hurry at all.

Falecon, Houston. If you're nct busy, I'll give
you some gwitch positions to get set up for the

VHF comm check.

How much time do we have, Gordo?

Plenty of time. Probably - about 15 minutes before
he comes over the horizon.

Okay. Give us about 5 to finish fixing dinner here.
It takes a while.

Ckay.

Okay, Houston. Hadley Base here. Go ahead with
your switch settings.

Okay, Falcon. This is Houston. You can go ahead
and throw these switches as I call them. We'd like
the VHF A TRANSMITTER to VOICE, and the VHF A
RECEIVER ON. That's a verify. Over.

Roger. That's a verify on both.
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Okay. And the VHF A SQUELCH, we'd like you to ad-
Just it. Suggest so you can hear a little noise,
And VHF ANTENNA, AFT. Over.

SQUELCH with a little noise, and an - ANTENNA, AFT,

QOkay, the IMP. We suggest he makes a check. Put
his AUDIO panel, VIF A T/R to T/R. And we're going
to have Al initiate the check. He - He's kind of
busy as he passes over, so he's going to initiate
the check at a slack moment, and that'll be some-
time between 108:32 and 108:Lk,

Okay. A couple of points. We don't have any mis-
gion timer, and we'll be standing by. And 1I'll have
to do it, because we have one lightweight headset
that - that would - that failed right when we picked
it up after lift-off when we first unstowed it. We
brought it down so Al could have a good cne.

Oh, ckay. Fine. We think we know what the problem
was. We think it's Just an error in procedures at -
back before PDI. And before the comm check you were
in VOICE/RANGE, according to the Timeline Book, and
that would block your transmitter. And that's
probably what's wrong. We really don't suspect any
hardware problem.

Okay. We Just taelked it over, Gordo. After the
radar check, we went from VOICE/RANGE back to VOICE
on the VHF A.

Yes, we realize that. But we think that the comm
check was before that - that you got back and that
you just never did have ancther call after you got
back to VOICE. The blocking - that was my mistake
a minute ago - the block was due to the blocking
of your receiver while in ranging. Over.

Okay. Well, we're set up now, and Jim's got his
comm helmet on. 8o we'll be standing by for Al's
call.

Okay. Good enough.
And, Houston. Hadley Base, here. Anytime you want

to discuss the landing and our position, why, I
guess we've got supper cooked, and we're ready.
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Roger. Under - understand that supper is cooked or
being eaten?

Yes, if you like cold tomato soup.

Oh, mercy, yes. Delicious. Dave, I guess the

first thing that we might start with, is cur esti-
meted position of your lending sight. And we've

got two inputs on that. Al, when he passed over,
got what seemed like a pretty accurate hack on
where you've landed, and he calls it out as Bravo,
Rameo 2 - Correction. Disregard. Bravo Romeo §

T5 5. And in the back room, the best guess from
the back room is Bravo Ramec 2 75 2. In both cases,
it's very near November Crater. It's just a ques-
tion of on which side of November are you now sit-
ting. B8So a tally ho on November Crater will tell
us, I guess, exactly. As it is, we think we know
where you are to within sbout 100 - 100 yards. Over.

Okay. I tried to find November Crater out there,
Joe. And, I could see a fresh one to the north of
... rim, but no bright ejecta, as you see on the map
there. But I guess I probably agree with you, and

T might run through what I saw from pitchover, on
down, and that might help you out a little bit. It
was qQuite a surprise.

Roger, Dave. We're standing by. And - and by the
way, your comm is absolutely crystal clear. It's
Just beautiful.

Great. So is yours. Well, anyway, I got the 3000-
south call, which was a good call. And as we came
down prior to P6lU, I could see the rille to the
south, and I couldn't see it up over the nose. And
T got the distinct im - impression, as I locked at
Hadley Delta, coming into P6L, that we were going

to be way long. And, I guess - you know, I've never
shot cne of these landings before, and I got fooled
a little bit there. And at pitchover, we were def-
initely quite a ways south, and I never saw Index
Crater all the way down. I saw what I thought was
Salyut, and the one north of Salyut, which I sort of
picked as a landmark to zero in on. I gave about
four clicks right end then about two more right, as
I remember, to get us back up to the north. And be-
cause we were south, I lost the - the four craters in
a row that lead into Index. But I believe the topo
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relief is somewhat exaggerated in that our - our maps
and models show good shadow at Index. And, as good

a crater as that is from orbit — it was very easy

to pick up in orbit — I never did locate it on the
descent during the wvisibility phase. But I - I was
able to see earthlight, and that substantiated your
call of being 3000 short. Now, after I got over a -
a roll to come back up north with the LPDs, and
Salyut — what I thought was Salyut — I redesignated
short to bring us back to what loocked like s reason-
ably smooth area. And then I just picked out a spot
in between the holes down here, and I - put it downm.
And T guess I - I sort of have to agree with you

that we're probably somewhere around November. And -
let me think a little bit and see if I can remember
seeing something that locked like November.

Roger, Dave. We copy that.

Dave. While you're thinking there, let me repeat a
question I asked earlier. You described a bright - —_
a very bright crater in cne of your first descrip-

tions. And we were - we're still looking for the

azimuth, approximate distance, and size of that

bright crater.

Well, the brightest crater I've seen is the one

that was right on the rim, halfway up St. George,
end it's almost white. And - is that the one you're
thinking about?

Stand by, Dave. I think there ~ I think there was

another one. I'll -~ I'1ll get back with you on that

in a minute. It was one that was a lot closer to

you. And I've got another question now on the board

in front of me here. We - we think you're near the

edge of Aristillus - Aristarchus ray. And, I wonder

if you can recall snything about the local albedo

changes. Over. —

No, Joe, I didn't see a thing. And, it's just all
the same (laughing), north and south, east or west
in ocur current position.

Roger, Dave. Copy that. And sorry on that crater
call. That was my feult - Arist - the Aristilius -~
Autolycus ray. "

Okay.
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As you, I'm sure, understood.

Dave, while you're sipping your - cold tomato soup
there, was the black rock that you called cut to us
on a crater rim?

Yes, it is, Joe. It sure is. And it's a typical
crater to see. It's quite a subtle crater, but it's
out - well, IM shadow being like 30, maybe 28 meters
now. It's probably about 4O meters away, the rim
of the crater. And that black rock is sitting right
on the rim.

Roger.

Hey, Joe. Jim's just pointed out another black one
now that must be 300 meters cut. And it's so dark
that it looks like a shadow. It's just coal black,
and it loocks 1like it might be about the same size.

Roger, Dave. Incredible. While you're peeking out
there, do you have any further observations on the
abundance, size, and distribution of the frags in
the nearby field of view?

Yes. That's what we found here. Yes. I'd say
that, in the - in the near field, the surface is
covered by - probably less than 1 percent of frag-
mental debris. And, of that debris, I'd say T0O per-
cent of it is on the order of an inch to 2 inches,
or less. And maybe the other 30 percent seems to
be in a range of maybe U4 or 5 inches, something like
that; no large frags anywhere. They mostly - -

Dave. Let me interrupt a second. Verify - -

- = colors.

- — your SLEW, please.

That's verify.

Thank you. Continue.

Ckay. Most the fragments are light colored, except
for the two that we - we mentioned to you. In fact,
they all look - they look white. I can see some

that are }ust stark white and scme that are a lighter
gray.
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ob 12 29 33 CC Roger, Dave. You might comment on the relative
abundasnce, And, Just for your information, you're
caming up on a sleep pericd in sbout a half an hour,
I guess.

o4 12 290 48 CDR-IM Oksy. Understand, Joe. So -

ok 12 30 28 cCC And, Falcon. We had - -
o4 12 30 29 MCC ceu
04 12 30 30 CC - - Roger. Go shead, We've had g site handover.

It's complete now.

. SEPARATE, SIMULTANEQOUS COMMUNICATION LINK IN USE BETWEEN CC AND CM

ok 10 57 44 cC Endeavour, Houston. When you have a minute, I have
another pan camera pad.

ol 10 57 sk cMP Okay; I'm ready. Go shead.

ok 10 57 56 CC Okay. This one goes at 108:10.

o4 10 58 01 CMP Roger.

o4 10 58 02 CC Oksy. T-start is 108:15:27, and T-stop is
108:43:15. Over.

ol 10 58 19 CMP Understand. T-start is 108:15:27; T-stop is
108:43:15.

ok 10 58 29 cCC Roger. The last seconds on the T-stop are L3:15.
Is that what you've got?

Ok 10 58 39 CMP That's correct, Gordoj; 15, L43:15.

ok 10 58 L2 cC Okgy. For your information, the IM troops are in

the middle of the SEVA now, and Dave is standing up
in the hatch and taking the panoramic pictures.

o4k 10 58 54 CMP Ch, very good.

o4 11 01 43 cCC Endeavour, Houston. Go ghead.

ok 11 01 s4 cmp Houston, Endeavour didn't call.
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Endeavour, Houston. Over.
Houst - Houston, Endeavour. Go ahead.

We'd like you to bring up the HIGH GAIN. Use PITCH
of minus 38 and YAW, 186. Over.

Roger. Understand minus 38, 186.

Okay, Houston; Endeavour. You've got the HIGH GAIN
NOW.

Okay, Al. Thank you.

Endeavour, Houston. Would you give us AUTC on the
HIGH GAIN?

Roger, Houston. AUTO on the HIGH GATN.

Thank you, Al.

Endeavour, Houston. Over.

Endeavour, this is Houston. Over.

Houston, Endesvour. Go ahead.

Okay. The SEVA's over; they're calling them back
in to button up the IM, for your information.

Also, we're contemplating another VHF comm check on
the next rev, It will occur around 108:32, at the
time you come over the IM horizon, and probably in-
terfere with your photo of the Caucasus Mountains.
We'll have more procedures after AOS. Over.

Okay, Gordo. Sounds fine,

Endesvour, Houston. We're about to LOS, so see
you next time around.

Okay, Gordo. BSee you on the other side.
Roger.

BEGIN LUNAR REV 16
Endeavour, this is Houston. Over.

Hello, Houston; Endeavor.
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Okay, Endeavour - -
Hello, Houston; Endeavour.

Reger, Endeavour; this is Houston. We're going to
run the comm check coming up here, but we'd like to
go shead and get the - the procedures here in the
Flight Plan as we gc, and I'11l give you a hack be-
fore the pan camera start time. The pan camera
status, by the way, it's running about TO percent
ockay; getting about TO percent good pictures, and
we're going to use nominal procedures. Over.

Ckay, Gordo. Understand.

Also, Al, your orbit's looking good. It's perform-
ing - or behaving -~ as the FIDOs expected. Over.

Roger. Understand.

When you have a free moment, Al, let me know, and
I'11 give you the switch positions to get set up

for the comm check.

Ckay, Gordo. BStand by Jjust 1, please.

Oksy, Houston; Endeavour. Go ahead.

Okey, Al. You can go ahead and throw these switches
as I call them out to you. Put VHF AM A to SIMPLEX
and the VHF ANTENNA to RIGHT. Over.

Okey. Understand VHF A, SIMPLEX, and ANTENNA, RIGHT.

Okay. And then check on whatever audio panel you're
using, probably 9, that VHF AM T/R is at T/R.

Roger. That's verified.

Okay. That's all there is until about 108:32, which
time I'1l call you. And then any time in =zbout a
12-minute band there, you can initiate a VHF comm
check when it doesn't interfere with the photo tar-
get there.

Oksay.



ok

ok
o

oL
ol
ol
ol

ok
ok

ok

o]

Ok

ok
ok

ok
ob
oL

12

12

12

12

12

12

12

12

12

12

12

12

10

10

11

11
i3
13

13

1k

15

23

23

24

2k
2L

30
30
30

L2

L8

32

Lo
30
52
5T

oh

11

43

25

01

08

38
41
L6

cC

CMP

cC

ccC

CMP

cC

CC

cC

CMP

cc

cMP

cC

CMP

ccC

CMP

Tape T0/23
Page 369

I'11 give you a hack when you're within range of
the IM,

Roger.

Endeavour, Houston. Reminder: about - slightly
less than 4 minutes now to T-start for the pan
camerea.,

Roger, Houston.

Houston, Endeavour.

Endegvour, Houston. Did you call?

Roger, Houston. Just reporting that the GAMMA RAY
BOOM RETRACT time was 3 plus 0T.

Roger; 3 plus OT7.

Endeavour, Houston. Don't bother to acknowledge;
15 seconds to pan camera T-start.

Endeavour, Houston. Would you verify that the
MAPPING CAMERA IMAGE MOTION switch was to INCREASE?
Over.

Houston, Endegvour. That's verified.

Okay. You got it a couple of minutes ago, is that
right?

Yes, that's right, Gordo. At 21.

Okay, fine. It looked funny on the data here. 1I'1l
check.

Houston, Endeavour.
Endesvour, Houston. Go shead.

Okay, Houston. Gordo, I'm just coming up over

Le Monnier now. Heading towards SBerenitatis, and
finished that photo strip from Peirce to Le Monnier.
You might tell the king that the strip looks pretiy
good. I got some convergent stereo on Romer on the
way over. And right now, I'm directly above one of
the Littrow ridges, and it's - it - it has quite
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distinct relief. I'm really surprised at the amount
of relief that the ridge has from here, and 1 won't
take a picture of it, because we got a couple yes-
terday. But it's really quite distinet. And T can
look ocut to the north and look at Posidonius. Ang
there's a very - along the - the narrow portion of
what looks like the - the lakebed part of the fill
in the mare floor, it looks very similar to what
you'd see on a lakeshore. Very distinctive color,
light color on the bank, and a darker color in the
mare floor, and what looks like some very positive
relief, almost as if there was a lava flow that
came ocut around the edge of the slab that was tilted
and flowed down into the low spot of the floor.

TRANSCRIPT OF COMMUNICATIONS BETWEEN CC AND IM RESUMED

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTICN

CDR-LM

cC

CDR-LM

cC

CDR-LM

cc

CDR-LM

ccC

CDR-IM

CC

Okay, we heard that. Gee, I'm just looking down
right in front of the LM here to try and get your
relative abundance, and I was about ready to say
that maybe, of these inch frags, there might be
five or six in a square meter. And I see what
appears to be a round glassy ball. It's shiny,
it casts a rounded shadow, and it looks about the
size - oh, maybe an - an inch or so.

Roger.

I can see some lineaments on the surface which
appear to be from the descent engine. They radiate
away from our position here. We'll take a closer
look at those later.

Roger, Dave. And, for the benefit of our fine
Flight Director, maybe the name of that should be
called an Aggie.

Okay, Joe. We'll call that one our first Aggie.

And, Dave, the guestion on the bright crater, you
described it as the one near the LM with lighter
gray debris in it. And I'm - I'm sitting here
wondering if maybe that was No - -

Roger.
- = November Crater itself.

Okay; there was one in that fresh debris. Light
colored around the rim. Although it was - did

not have a particularly raised rim. It was a - a
level rim, but there was a - a fair amount of debris
eround the rim. And that was out about, my 2 o'clock,
I guess. Maybe you'd call that November. I guess
what I was looking for, relative to November, was

the bright ejecta blanket, which I don't really see.

Roger.. We agree. It does lock bright on ocur map
here. Stand by for a call from Al if you could,

guys .
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Roger.

Faleon, would you give Endeavour a call? He's
been calling you. Evidently you don't read. Try
it in the reverse.

Hello, Endeavour. This is the Falcon. How do you
read?

Falcon and Endeavour, this is Houston. Evidently
neither of you are reading each other. We'll stand
by until you get overhead and give it another try.
I'll give you a cue. Over.

Falcon. Roger.

And, Falcon; this is Houston. We're suggesting
that you proceed on with the PLSS charge, and we'll
be saying goodnight to you shortly. You're

coming up on your sleep period shortly.

Okay. And did that Sun compass do you any good,
Joe?

Dave, those - those readings converge pretty well.
They just don't decide between the about 100-meter
error we think we have in the two possible landing
sites. But you're very close to being exactly right
on.

Okay, fine.

Hello, Endeavour; this is Falcon. You're loud and
clear. How us? - Hey, it was super, just super.
And we got the greatest place on the Moon down
here. Yes, that's what they tell me. Say, can you
see Index very well up there?

And, Falcon, this is Houston. In a few minutes,
while you're stowing the ETB, we'd like for you to
pick up the magazine and frame counts on the magazine
from your two cameras, please.

Well, we'll do the little things and you do the
big things.
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Yes, sirree. Maybe we can get together and
compere notes.

Okay, we're about ready to power down for the
night, and everything's in good shape down here.
Everything is running well. And all we got to do
is get a little sleep and get out after it.

Okay, David. See you in the morning.

Okay. Have a nice night.

Good night, Al.

Good night, James. I'm keeping your sleeping bag
warm for you, Jim.

Take care of everything up there.

Certainly.

Houston, Endeavour.

Hello, Houston; Endeavouf.

Hey, Houston; Falcon. Endeavour's calling you.
Thank you, Dave. We're hearing him.

What is it? ©Shift change, Joe?

Al, no, it's not. I think maybe - we may be on
split S-band, and you're transmitting to me instead

of Gordo. What can I do for you?

Well, I didn't - I didn't change my frequency, Joe.
Say listen, I had a photo pass - -

Alfredo, are you still reading me?

Say, Houston; Falcon. By the way, the VHF is

crystal clear up here. Our comm is working great.
Soon as you guys get it squared away on the ground,
I guess we'll all be tied together.
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Roger, Dave. We - we read the conversation. We'll
be standing by for a report of a successful PLSS
charge and interested in getting you guys in the
sack as quickly as possible. Also, when you load
up the ETB, we'll be standing by for frame counts
from your cameras.

Wilco.

Okay, Joe. I have some frame numbers - frame counts
for you.

Roger, Jim. Standing by.

Roger. Mag L is reading 33. Mag K is reading 66.
And MAG Metrgo is reading 20.

Roger, Jim. Thank you. Sounds like we got some
beautiful shots already.

Beautiful scenery.

It sounds it.

Hello, Hadley Base; this is Houston. Regarding the
water separator mumber 1: Just to give you a warm
feeling, it's - it's working perfectly now. It
looks as though we just had a temporary - temporarily
there, some water run down from the hoses and
waterlogged it, but it's working perfectly now.
Over.

Okay, Houston. Thank you for passing it on.
Houston, Hadley.

Go ahead, Dave.

I'd like to confirm that, on the IMP camera for EVA-
1, we use MAG Lima. Is that correct?

That's correct, Dave. MAG Lima on the LMP camera.
And we copied all the frame counts.

Okey; thank you.
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And, Dave, this is Houston. Did you copy from
me that your water separator number 1 looks good
again?

Roger; I thought we called you back on that, Joe.
We got it. Thank you.

Okay, Houston. Hadley Base has two charged PLSSs.
Go ahead, Dave.
Roger. We have two charged PLSSs.

Roger;, that sounds good.

And, Dave and Jim; this is Houston. If you two are
interested, I could probably arrange for a geology
lecture here to put you asleep - to put you to sleep.

Perhaps, Joe — I'm afraid that might - that'd
keep us awake.

Roger. I agree. That was an outstanding job of
desecribing your surroundings. By the way, guys,
I'm really - all of us are looking forward to
tomorrow.

Well, thank you, Joe. I hope we get wound up and
get out there and get close to some of this. It's
really fascinating.

Hadley Base, this is Houston. Requesting telementry
switch. LO bit - bit rate. Please.

Roger. LO Dit rate.

Hello, Hadley Base. This is Houston.

Go ahead, Houston.

Roger, Dave. We're not going to ask exactly for a
mark when you ingress the hammocks. And, by the
way, I think the space program is the any - only
place where a person can ingress a hammock, but
we would like a status report on the two of you
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when you get comfortable. And, a final thing, you
might be interested, the score of the All Star
game at about halftime is the Baltimore Colts 1k,
College All Stars 7. And we'll be standing by for
your status report. Over.

Okay. That sounds like a pretty good game.
Hadley Base, this is Houston.
Go, Houston.

Dave, before you get too well settled there, I
forgot to indicate that the Surgeon is requesting
a - a radistion device read~-out to be included in
your crew status report there.

All right. We'll look into that, Joe. We'll get
it.

Okay. Fine, Dave. I was afraid you would get in
a position where you couldn't reach those devices.

Oh, no, we weren't thinking of passing the Surgeon,
We just have a - a number of unscheduled housekeeping
chores that we've got to get squared away here, if
we are going to settle down for 3 days.

Roger. Understand. And we're in no hurry. I do
want you to get a good night's rest though.

Roger.

And, Dave, this is Houston. It sounds like you'll
be able to carry out a very good experiment with
your portable Leaning Tower of Pisa there.

Well, I'll tell you. It really doesn't seem to

be leaning that much. We haven't noticed any

- well, we can see it's still a little tilted here,
but it's no real problem.

Roger.

In fact, what, about 10 degrees at the most?
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Okay. On the PRD, if you're ready to copy.
Roger; go ahead.

Okay; CDR is 25011. The IMP, 08020.

Roger, Dave. Thank you.

Dave, this is Houston.

Go ahead.

Roger. Apologize for the question. But are your
radiation meters tucked away yet?

They sure are.

Okay, thank you.

Roger.

Hello, Hadley Base; this is Houston. Over.

Go ahead, Joe.

Roger - -

What can I do for you?

Roger, Dave. We've got two goodnight gquestions for
you here. The first, we're trying to unravel some
water-pressure data, and we just needed to know if
you charged the PLSSs, using your checklist or using

the decal instructions on the PLSSs. Over.

No, we used the checklist. We used the checklist
for the water ...

Roger; understand you used the checklist and charged
it with water for the specified 5 minutes then.
Over,

Yes, that's correct.

Okay; copy that. And, Dave, we've got a major
discrepancy in your radiation dosimeter reading.
It's either gone belly-up on us or we miscopied
the number which you read. We'll have to ask you
to read it again, please.
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ok 13 45 00 (CDR-LM  You know that we switched them?
0k 13 k5 05 cCC Say again, Falcon.
Oh 13 45 10 CDR-LM You know that CDR and CMP's PRD's were interchanged.

oh 13 45 16 CC That's affirm, Dave; and the last reading we got
from Al was considerably higher than the one we got
from you. The device is either broken or you're
being un-irradiated, which seems unreasonable.
Over,

O4 13 45 38 CDR-IM Well, all I can do is look in this very tiny window
and look at these very tiny numbers and they say
2501 - I guess I can give you & seven on that one.

ok 13 b5 53 cC Roger. Everybody's happy. Thank you, Dave. And
we have no questions from Houston. We'll say a
pleasant good night to the two of you and look
forward to tomorrow. Over.

Ob 13 46 08 CDR-ILM OCkay, Joe. I guess we don't have any alarm clock,
so if somebody'll give us the word, we'll be
standing by.

ok 13 46 13 cCcC I wouldn't be at all surprised. You're liable to
get the word from down here. And it's been an out-
standing day.

O 13 46 27 CDR-IM Yes, we've enjoyed it.

ok 13 57 42 CDR-LM Houston, Hadley Base. We're all tucked in. We'll
see you in the morning.

O4 13 58 06 CC Falcon, Houston. Did you call?

O4 13 58 12 CDR-LM Roger. I just let you know that we're all tucked
in - in the hammocks, and we'll see you in the morning.

0k 13 58 19 cC Roger, Dave. Good night and don't fall out.

oW 13 58 26 CDR-ILM No way, Bob, no way. There's no place to go if I
aid.

ok 13 58 36 cC Copy -
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Okay, Al. Very interesting. Change the subject,
welre now - should be - within line of sight of
the LM, so stand by while I get a quick check and
see if they can teke a comm check.

Okay; fine.

Al, go shead with it and see if you can raise them.

Okay. Hey, Falcon; this is Endeavour. How do you
read?

Hello, Falcon; this is Endeavour.

Hello, Falcon; Endeavour.

Falcon and Endeavour, this is Houston. Evidently,
neither of you are reading each other. We'll
stand by until you get overhead and give it another

try. I'll give you a cue. Over.

Qkay, Gordo. I'll keep trying here & couple of
times. Falcon, Endeavour. How do you read?

Hey, I hear you trying to call. Go ahead.
Hey, Falcon; Endeavour. How do you read?
Hello, Falcon; this is Endeavour. I read you.
Hello, Falcon; Endeavour.

Hey, you're coming in 5 square, David. How'd
it go?

Hey, that sounds neat. I think I got you on the
- on the last pass, too.

Yes, sir. 1 could see Index just as clear as a
bell.

+.. Falcon to go with it?

I went right down the line, Matthew, Mark, Luke,
and Index.
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Roger.

How do you read now, Dave?

All broken. How us?

Okay, let me try another antenna.

Okay.

Okay; how do you read now?

Okay; that's a lot better.

Okay.

I've got a question for you here - -

Geel That sure is a pretty sight down there, pal - -

~ = Can you see Index at altitude now? Could you
see any shadows to identify it?

Say again, Dave.

Could you identify Index Crater as you go over the
landing site, now?

Yes, I can do that with the naked eye right now.
I'm just coming up on you now, and I can see Index
from here.

Hey, Houstony Falcon. Stand by.

Okay, Endeavour; Falcon. I guess you're over
the hill, because we don't read you now.

Hey, negative, negative. I'm just coming up on
you.

Oh, okay. You're broken a little bit. As you go
by, see if you see any shadows in Index. I
never saw it on the way in.

Hey, listen. I've got Index with - just looking
out the side hatch window, right now. Those four
craters ending in Index are just as clear as a
bell right now.
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Okay. Do you see us sort of relative to Index?
Well, I did, yes. I can't see you now, but on the
last pass I picked you up, and you're just to the
north and a little bit west of Index.

Okay, I think that's sbout right. Yes.

Yes. Did you get the coordinates off the map?
Yes, we got the ones you passed to Houston, and we
also got the ones in the back room, and I guess
we're discussing ... several kind of numbers now
within 100 meters or so of where we really are.

So, I think we're pretty well located.

Well, I'm right over you right now, pal, looking
down.

I hope the view is as fantastic down there as it
is up here.

I'm telling you, it really is!
Endeavour, Houston.
Endeavour, Houston.

Endeavour, Houston. If you're reading, put the
pan camera on MONO and also add - -

Houston COMM TECH, Goldstone COMM TECH.
Houston COMM TECH, Goldstone COMM TECH, net 2.
Houston COMM TECH, Goldstone COMM TECH, net 2.
Endeavour, Houston. Go ahead.

Endeavour, this is Houston. Go ahead. Over.

Had a photo pass just coming up on the landing
site that time. It was photo target 25, Caucasus

Mountains, which I skipped to do the VHF voice check.
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Endeavour, this is Houston. Over.

Hello, Houston; Endeavour.

Okay, you've been loud and clear. We've been
balled up on a site configuration problem here,
but I think we're back with it, and we have one
gquestion. You're by T-stop for the pan camera
now, we wondered if you went to MONO on the pan

camers at 3 minutes and 20 seconds before T-stop.
Over.

Negative, Gordo. I got tied up in that VHF
check,

Roger.
Want me to go MONO now?
Go STANDBY now, Al. We're past the T-stop time.

Okay, Gordo. Sorry sbout that. We're in STANDBY
now.

No problem. It was our fault for the comm problem.
We - we heard the comm checks and it sounded good.
You're clear to go back to normal configuration on
the VHF whenever you get a chance.

Okay.

Endeavour, Houston. We'd like the GAMMA RAY GAIN
STEP switch one step up. Over.

Roger. GAMMA RAY GAIN STEP, one step up, now.
Okay, Al. Thank you.

Okay, and if you want to let me know on the pan
camera power, whether the lens is in or not.

Ckay. The lens is tucked in - -
Yes, just keep waiting.

- - and you're cleared to turn it on.
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Oksy, and the GAMMA RAY BOOM is going out now.
Okay.

MARK. Barber pale.

And the MASS SPEC BOOM is going out.

Roger.

MARK. Barber pole.

Roger.

Endeavor. Houston. Would you give us AUTO on the
HIGH GAIN, please?

Roger. AUTO on the HIGH GAIN.

Endeavour, this is Houston. Thirty seconds to T-
stop on the mapping camera. Over.

Okay, Gordo. Thank you. Got you.

Endeavour, Houston. I have the TEI-26 pad for
you. Over.

Okay, Houston. Stand by just 1.
Okay; standing by 1.
Okay, Gordon. I'm ready to copy.

Okay. TEI-26: SPS/G&N; NOUN 47 is 37354; plus 0.60,
plus 0.97; Tig is 129:22:25.5k4; NOUN 81 is

plus 3031.2, minus 132T.1, minus 0308.7; attitude is
180, 092, 339; ullage is four Jets for 12 seconds.
And other remarks: Lambda at T, equals plus 172.93.
Go ahead. 18

Okey. TEI-26: SPS/G&N; 3735L4; plus 0.60, plus
0.97; 129:22:25.5k4; plus 3031.2, minus 1327.1,
minus 0308.7; 180, 092, 339. That's four jets
for 12 seconds and Lambda at Tig is plus 172.93.
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Ckay, Al. Your reading back is correct, and
another comment. I think earlier we led you to
believe that you shouldn't use the systems test
meter. We retract that. We think the system -
systems text - test meter is ckay, and use it
anytime you feel the desire to. Over.

Ch, oksy. TFine. Thank you.

And we're still missing the deploy time on the

booms there back earlier. If you've got them written
down and you want to get on, Jjust give them to us
anytime you have time.

Ckey. I'1l - Let me dig for them. Gordo, on

these boom deploy times and retract times, I don't
have all of those times each time I do it, precisely,
because sometimes it happens that I'm off busy doing
something else, and I - you know, I miss the barber
pole, so I - T don't have all of them.

Okay. I'm sure it's not a matter of life or death.
Houston, Endeavour.

Go - go, Al.

Okay. Did you get the gyro torquing angles on that
P52, Gordo?

That's affirmative. We got them.

Okay. I torqued them out at 109:07.

Roger; 109:07; and, for your information, there's
1 minute now until all those items on the SIM bay
there is coming up.

Okay.

Endeavour, Houston. Over.

Houston, Endeavour. Go ahead.

A couple of requests - for you here. We would,
first of all, like the MASS SPECTROMETER
DISCRIMINATCR switch to LOW. Over.
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Okay. The MASS SPEC DISCRIMINATOR's in LOW.

And we're ready for an E-MOD, and we'd also like
to ask you for a crew status report. Over.

Okay. The E-MOD's coming your way, and stand by a
minute and I'll give you all the status.

Okay .

I guess just - if you want Jjust crew status report
- doing just fine. I don't know what else I can
say.

Can you give us how much sleep you got last night,
and also your PRD read-out?

Okay. 1I've got apparently a bad PRD, so I haven't
been keeping track, but I will if you want. But I've
got Dave's PRD. And, let's see, I guess you didn't
get a status report this morning. I got - I think
all three of us got 7 and a half hours of sleep

last night, and I got mine all in one segment. And
I've taken no medication today.

Okay, Al. Fine. That - that was the problem; we
didn't get this morning's report. One other quicky.
If you'll comment if we're throwing too many
reminders up from the ground here or not enough.
We're just trying to get a feel for whether we're

. harassing you or helping you - on the timing

callouts.

Gordo, I think - Yes, yes. I think if you don't
expect me to answer, it's a great help to me,
because I do find that I'm trying to be three
places at once in here; and, if I'm doing a P52,

I can't be over working the - the SIM bay at the
same time. So the reminder is good. I can always
break into a P52 to go turn something off, but
bearing in mind that I don't have a mission timer
in - in the lower equipment bay, it's a little
difficult for me to keep tract of the time sometimes,
so 1 do appreciate it.
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Okay. We'll keep them coming. If they, at any
time, become too much, jJust shut us up.

Okay, Gordo. Appreciate it. Thank you, sir.

Endeavour, Houston. We got about 2 minutes until
LOS. We still need the onboard readings, but if
they were all nominal, just say so, and we'll get
them some time later. And that's about all we have
for you until tomorrow morning. Over.

QOkay. Onboard read-outs: BAT C was 37; PYRO BAT A
was 37; PYRO BAT B, 37; RCS Alfa was T3; Bravo, T1;
Charlie, T2; and Delta, T3.

Okay. We copy all that.

Endeavour, Houston. One last thing. The INCO's
running behind on his DSE rewind; if it's not
rewound when you LOS, you'll have to do those -~

perform all those verifies yourself. OQver.

Okay, Gordo. Will do it.

TRANSCRIPT OF COMMUNICATIONS BETWEEN CC AND IM RESUMED

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION
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o4 15 36 ~-- BEGIN LUNAR REV 18

o4 16 06 11 CC Endeavour, Houston. Over.

ok 16 06 37 CC Endeavour, Houston. Over.

o4 16 06 59 CC Endeavour, Houston. Over,.

ok 16 07 37 CMP Houston, Endeavour.

0k 16 Oo7T 41 ccC Roger, Al. Sorry to wake you up again, but we

need REACQUIRE and NARROW with angles of PITCH,
plus 25; YAW, 185. Over.

o4 16 08 39 CMP Okay, Houston. You've got REAC, NARROW; PITCH,
plus 25; and a YAW of minus 185. How do you
read?

o4 16 08 47 CC Roger. Read you much better now, Al. Sorry
about that. Good night, again.

ok 16 08 53 CMP That's okay. I wasn't asleep yet. I was waiting
for you to call.

ok 16 08 58 cCC Oh, okay. Anything else you want to tell us?

ob 16 09 10 CMP No. I was just wondering what you wanted setting
on the - on the HIGH GAIN is all.

o4 16 09 17 CC Okay.

ok 16 09 52 CC Okay, Al. And one other thing you might do before
you go to bed is MASS SPEC DISCRIMINATOR to LOW.

ob 16 10 0k CMP Ok - okay, Bob; understand. MASS SPEC DISCRIMINATCR
to LOW.

ok 16 10 09 CC Roger.

TRANSCRIPT COF COMMUNICATIONS BETWEEN CC AND LM RESUMED

END OF TAPE
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Ok 19 37 45 LMP-LM

Falcon, Houston. Over.
Helle, Houston. This is Falcon. Go.

Roger. Morning, Dave. Waking you up an hour
early because we've got a little problem on board
we need addressed. When you get a moment to get
something to write it down, let me talk to you
about it in detail. The problem we're looking at

is a leak in descent 02, and we're trying to

determine whether we got a small cabin lesk or a
leak in the oxygen system itself. Over.

Okay. Understand, Bob.
BEGIN LUNAR REV 20
Falcon, Houston. Are you ready to copy?
Stand by, Houston.
Houston, this is Hadley. We're ready to copy.

OCkay, Hadley. First thing we'd like is HI bit
rate. That will allow us to look at some extra
parameters, particularly temperature, to see how
much of this fall is due to temperature effects,
which we haven't experienced before. So, if you're
standing right there, why don't you flip that on
while I read you the rest of the pad, Jim.

Okay. We're HI bit rate.

Roger. Thank you. Next step is DESCENT 02 to

CLOSE. And why don't you do that now, because the
step following that is for the ground to monitor

the descent O2 tank pressure and the cabin pressure,

and we're going to look and see if the leak, which
we've seen so far as a drop in the tank pressure,

is due to & cabin leak or to a leak in the system

itself. Copy?

Okay. I copy. DESCENT 02 is CLOSED.
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ok 19 37 51 CC Roger. Stand by.
04 19 38 10 cC Okay, Hadley. We'll be watching that. Then, you

might copy down the following steps to be per-
formed, depending upon our analysis of what we're
watching right now. One, if leak stops, upper
and forward hatch valves, close. And ensure that
the urine QD is capped. Over.

Ok 19 38 52 LMP-LM Stand by 1.

Ok 19 39 17 LMP-LM Houston, this is 15. We were Just locking at the
urine transfer device, and that valve was in the
OPEN position, although the device wasn't capped.

o4 19 39 31 CC Roger. Copy and understand that the receptacle or
transfer device was attached to the hose ... all
night.

O 19 39 L2 LMP-LM That's affirm.
0k 19 39 k3 cC Roger. Stand by.

04 19 Lo 24 ¢cC Ckay, Jim. We'd like you to leave it in the con-
figuration you found it in for a few minutes,
because that will allow us to verify that that's
where the leak was. Qver.

Oh 19 40 37 IMP-LM Okay. I'm going to open the valve again.

0ok 29 40 ko cC Roger. Thank you. I'll tell you, that's good
news if that's what it is, man.

O 19 40 46 LMP-LM Understand on your first - Okay, on that first
step that you read, it said, if leak stops, to
close both dump valves.

ok 19 Lo 57 cCC Roger. That's affirm. In other words, if we see
that the leak has stopped here on the ground, we
will then ask you to close both dump valves and
elso verifying the urine QD; and, if the leak in
the cabin - now, if the cabin is completely
isolated - continues to hold, we will then ask
you to open the hatch valves one at a time to
verify that the hatch valves are not going to
leak or which hatch valve is leaking in the open
position. Some of that will be - not indicated, if
indeed it is the urine QD that's capped. Do you
copy, Jim?
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Okay. Yes. We understand.

Roger. And we'd like to verify right now Jjust
quickly that the DESCENT O2 is CLOSED; that the

urine receptacle is back in its original configu-
ration. Dver.

That's verified.

Roger. Let's just stand by here for a couple of
minutes and we'll see how — what the ground has to
tell us.

Roger.

Bob, as long as we're talking about consumables,
what are you showing down there for water? Because
we are reading - oh, about 60 percent on descent 1
and 2 now.

Stand by, Jim. We'd better read our decals down
here, too.

Bob, you d4id copy my guestion about the water
quantity?

Roger, Jim. And we're having to read our decals
down here, too. It will take us a minute. We'll
be right back with you.

Understand.

Jim, we have an answer for you on ycur water g. .-
problem. The 60 that you're seeing indeed cor-
responds to a true 70 percent which, indeed, is the
number that we were expecting to see. Over.

Ckay. Fine, Bob. Thank you.

And, Hadley Base; Houston. Over.

Go ahead, Bob.

Roger. It looks like your descent tanks are
holding up very nicely; your cabin is falling
slightly, as you may have noticed already on
your - your meters. We would like you to take the
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urine receptacle off the hose and then put the
QD cap on after you remove the urine receptacle.
Over - And then we'll - After you have done this,
we will watch the cabin for a little bit longer
to see thet it stops also. Over.

Okay. Thet's in work.

Okay. The urine receptacle is off, but the -
the other QD is - installed.

Roger, We're standby to watch what comes off
down - down here on the ground.

And, Jim, we'll be sitting here in this configura-
tion about 5 minutes to watch the cabin again.

Roger.

It looked like you were getting pretty good sleep
there for a while, Jim.

Say again, Bob.

Roger. It looked like you were getting a pretty
good sleep there.

Yes, sir. That's the best sleep I've had on the
flight.

Roger. How was Dave doing?

Just fine, Bob. I was - way down in sleep when
you gave us a call.

Sorry about that, Dave.

Oh, no. That's okay. Let's get the problem
squared away.

Yes, I figured we lost a little bit of sleep down
here on the ground tonight. I couldn't even fall
asleep at my console.

That is amazing.

Houston, this is Hadley. If you're nct too busy,
I could copy the lift-off data from P21 and P27.
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Roger, Jim. If you are ready to copy then, T-21

is 188:30:48 - negative. That should be a 118.

I guess you gathered that. T-22 is 120:29:00;

T-23 is 122:27:103 T-24, 12Lk:25:21; T-25, 126:23:32;
T-26, 128:21:44; T-27, 130:19:54. Over.

Okay, Bob. I'll give you a quick readback on
that - on these. 118:30:148; 120:29:00; 122:27:10;
124:25:213 126:23:32; 128:21:44; and 130:19:5k.

RogeJ. Good readback, Jim.

And, if you have the consumables update, I'll
take that, too.

Roger, Jim. We're ahead of ourselves there.
Okay. Not - no rush.

And, Falcon; Houston. Over. We believe that we
are very strongly convinced, finally, down here,
that that indeed solves the problem. You can go
back to DESCENT 02, OPEN. And we'd like to suggest

that the procedure, when using that particular
device from now on, will be to remove the
resepricle [sic] when you're finished and cap it
in - as we've Jjust done. OQver,

That's good news, Bob. We'll do that. And, gee,
the sleeping up here is really good up here; and,
if y'all ever see another little problem like that,
why, we'd be only to happy to roll over and take
care of it. I think, as a matter of fact, we'a
even sleep better if we knew that you wouldn't
mind waking us.

Roger. You can sleep better because now you know
I can wake you up anyway. The thing didn't drop
out of your ear, apparently, Dave.

Oh, no. I made sure of that.

And you guys have about 22 minutes Jeft, if you
want to go back to sleep again.

Well, I tell you, we probably could. We were Jjust
talking - talking it over, and both of us slept just
as well here as we do at home.
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Well, frankly, Dave, it's your guys option. If
you want to lie down and take a little morning
snooze while the rest of us keep working down
here, that's your option. I'm not sure that we
want to - we weren't talking about starting the
EVA early. I think that was kind of agreed upon
before - we start on time, wasn't it?

Yes, that's right. We don't want to start the EVA
early. We'll stick to the time line. But I think
we'll take advantage of the extra little bit of
time here to keep getting organized. It takes a
little while to settle down and get a system here
for living to be efficient, and I think we can
make good use of the time.

Okay; you're the boss.

Well, we both feel pretty well rested at this
point. And we'll Just mush along here at a nice
easy pace and, hopefully, be all ready by the
time it's time to go out.

Okay; and when you're ready, you can give me call,
when you're ready for some updates, particularly
concerning EVA planning, and I'11 have a few good
words to pass you then, when you're con - when
it's convenient.

Okay. We'll get breskfast cooking here, and give
you &g call.

Roger.

Houston; Hadley Base, We've got another little
question here on your questioning last night during
the PLSS recharge of the water. You seem to have
had some question as to whether we ran 5 minutes

or not, and I wonder if you had any indication we
got less than a full charge on the PLSS.

Ckay, Dave. ©Stand by. I'll check -

And, Falcon; Houston. I guess last night the
question came down to whether we could read it
well enough down here on the ground. To the best
of our ability down here to read this, you got a
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full charge, but apparently that's plus or minus
about a pound. But our readings down here, for
what they're worth, say you got a good charge.
Qver.

Okay. Understand. We felt like we did by locking
at the sight gages, although on the first PLSS,
there were still s few little bubbles running
through when we reached the MAX time, by looking
at the sight gage. And on the second PLSS, it

was clear, oh, within 4 or 5 seconds.

Copy.
Hadley Base, Houston. Over.
Go ahead.

Roger, Dave. It locks like we can tell you that,
at the present time, our extrapolations indicate
we'll have sufficient oxygen for a completely
nominal mission, including the PLSS recharge on
EVA=3. This PLSS recharge - having high encugh
pressure for the PLSS recharge - was our hardest
constraint, and it looks like we meet it, although
rather closely. Over.

Okay. Well, we'll breathe slowly and save as
much as we can.

Copy.

Houston, Hadley. We've got another question f

you, since we're sitting here eating and looking
around. Did you all, by chance, get any figures
on ocur descent rate at touchdown? We're just
taking a look cut here, and it looks like we may
have stroked a gear some; and, as near as we can
recall, we were coming down about a foot per second
when we got the contact, and we just wondered if
you had any data on that yet.

Stand by, Dave. We're getting that.
Okay.

END OF TAPE
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Okay, Dave. We have an answer for you; which is
that we were showing .7 feet per second up to
touchdown. And then at touchdown, it appears
that, at the same point we got the roll and pitch,
that we picked up to something like 3.7 feet per
second at that point. Over.

So we went from .T to 3.7 from contact to touch-
down. Is that right?

Dave, we're having to look at these based upon
times ~ We don't see the contact light, and we
don't really know when touchdown occurred, but
we're looking at things like the times. You
were coming down at .7 there, all the way to the
very end; and, then, at the same that we see the
pitechup and the rollover, we see an increase
suddenly to 3.7. Over.

Oh, I see. Think we might have stuck our rear
paw [sic] in a crater back there somewhere, huh?

What say again, Dave?

Looks like we might have stuck the rear pad in a
crater back there somewhere, huh?

Either thaet, or you touched down on something and
fell through.

That's an interesting thought.

Well, that says the landing radar is pretty good
date then.
Okay, Houston. Hadley Base, here. We're ready

to talk over the EVA plan with you, if you'd like.

Roger, Dave. We're ready to. First of all, we'll
talk about the changes in the traverse plan, which
are very minimal. But for your planning, we're
now showing a IM location on the grid map in the
coordinates of Bravo Romeo 3 and 75.5. Over.

Okay, Bob. We're going to have to get in the ETB
and pull the maps out. Just a second.
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Roger. I'1ll wait then.

Bob, will you give me the coordinates again?
Roger. Bravo Romec 3, 75.5. Over.

Roger. Copy. Brave Romec 3, 75.5.

Roger. And that's over there near - near November.
Okay. That's to write down. The rest of this,

for a while anyway, is kind of just advisory.

This new location asdds approximately 0.6 kilometers
to the EVA-1 traverse and, therefore, about 6
minutes driving time. However, that's only
provisionary, of course, and our indications of

a beautiful flat plain out there may mean that
we'll make up same of that time just in being

able to drive faster than we were perhaps
anticipating. If this is not the case - -

There, you have it.
Go ahead.

Before you get too far into that broad, flat plain
ocut there, 1 hope we made it clear that there is a
fairly good population of craters, which we're going
to probably have to drive arocund. Even though there
are no boulders, we're still going to have somewhat
of & wander factor in avoiding the 3- to b-meter
cravers.

Okay. We realize that, Dave; and, in order to
keep the EVA total time to the maximum of T hours,
this 6 minutes of it has already been deleted
from the activities of the IM at the end of the
traverse. So that's where we've taken up the
slack at the present time. And then beyond that,
no further changes have been made to the EVA-1
time line. OQver.

Okay. Very good.
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Okay. Extra activities we'd like for you to
include. We'd like the big glass ball that you
saw in the vicinity of the IM - could be picked

up, hopefully, with the contingency sample, if

it's convenient; if not, it should be retrieved

as part of the LRV preparation before the EVA
traverse. The geology people, for obvious reasons,
are rather interested in the large black rocks you
described on the SEVA at LO meters and 300 metcrs.
And we'd like to pick those up before you leave
sometime. And I guess a little note here, which
gounds like motherhood to me - '"collected samples
should be taken at the crew's convenience at the
end of the EVA." As far as the Rover is concerned,
in our new position - -

Okay.

Bob, give us a couple of minutes here for each of
those comments, sO we can come back at you.

Roger. Waiting.

Okay. We were just discussing the frags around
the IM, and we can see & number of interesting
rocks out here. And we thought it might be better
to wait until we get back to the IM to pick them
up and make sure we didn't disturb the surface
around it, although we can pick them up fairly
quickly in the beginning. I guess it's your
choice. If you want to spend the time in the
beginning or wait until we get back.

Roger, Dave. My first flip comment there was the
comment before you leave the Moon. The second
comment on the "selected samples should be tah.w
at the crew's convenience at the end of the EVA"
was apperently intended by the geologists to mean
selected samples of these black rocks and other
interesting frags. Over.

Okay. Well, do you specifically want us to pick
up the glass ball and the black rocks before we
start the EVA-1?

Stand by, Dave.



Tape T6/h

Page LOU

ob 20 32

0k

0k

ol
ob

Oh

Ok

ok

Ok

20

20

20

20

20

20

20

20

32

33

33

33

34

34

34

35

2k

L2

12

34

39

37

Ly

5T

03

cC

CDR-IM

cC

CDR-LM

cC

CDR-IM

cc

CDR~IM

cc

Okay, Dave. You will put the glass ball at a
higher priority. Apparently, because they're
worried if the glass ball might get lost once
the ares gets mussed up a little bit, whereas
the black rocks will probably still be there.
Over.

Okay. Understand. And I guess our understanding
of the contingency sample is that it's supposed
to be typical of the surface around, rather than
an exotic.

I guess that's basically true. T guess that's
basically true, Dave; however, they would like
this little glass ball. You could also put it
separately in a bag before you leave with the
Rover, or I guess they really wouldn't mind,
if they know particularly what it is, if it
was part of the sample -~ contingency sample.

Okay. We'll take care of that.

Okay. Let me talk to you about Rover status.

The additional distance - this 0.6 - will - and
your new position - will not affect the electrical
power profile. It's really a very small and almost
trivial distance. And, secondly, the IM slope, the
9 degrees by 9 degrees, is within the angles for
which the deployment is specified, which is 15
degrees, and also within the angles for which it's
been tested. And I guess a couple of days ago

they did test 15 degrees of pitch and 5 degrees

of roll at Marshall, and 14 degrees of pitch and

14 degrees of roll. And, right now, we will, in
real time, have the mockup at Marshall positioned
corresponding to our pitchup of 9 and roll of 6
degrees. Over.

Okay. That's nice to hear, and it sounds like
those fellows are planning ahead as usual.

Hope so. And as far ms checklist changes - we
have none. As far as TV plan updates - we have
nene.

Ckay. Understand.

And, sometime, Dave, the medics would like a
status report, postsleep.
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Okay. ©Stand by.

And, when you're ready, Falcon, we've got some
consumables for you.

Okay. On the crew status, I guess we both got
about 5 hours sleep, based on the time we went

te bed and the time we got up; no medication;

and we're in good shape. And I guess you can go
ahead with the consumebles.

Roger. And how about & PDR or PRD — or whatever
they are — read-out.

Okay. I'll tell you, it would help us out if we
could do that once a day. You know they're
stowed down in the suit pocket, and we've got to
do some digging to get them. We'll give them to
you twice a day if you really need them, but it
takes a little time.

Roger, Dave. I think they're only called out for
once a day, we agree; and somehow, I guess, trans-—
earth - or translunar, we got in the habit of
getting them from you at the time when we didn't
really need them, like at sleep. We got them
from you at sleep last night; it's just that the
checklist calls ocut then - calls them out for
right now; but you're right, it is only a require-
ment once a day, and we did get them last night.

Okay. Our crew status report has them in the
evening before bed. Do you want them then, or
do you want them in the morning?

Say again, Dave. When does your crew status
report have them?

Prior to the rest periods.

Okay; the Flight Plan shows it in the postsleep.
We'd like one this morning - -

Well, make a decision.

Roger. We'd like one this morning before the EVA,
and the surgeons promise they'll look at it today.
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That's encouraging.
Okay, Bob, I'm ready to copy the consumables.

Okay. This is for GET of 116:40. RCS A, 85; B,

85, 0, descent 1, 78.5; tank 2, T8; 02 ascent

1, 99; tank 2, 99; H20 descent 1, 58; tank 2,

58. H20 ascent 1, 100 percent; tank 2, 100

percent. Descent amp-hours, 15:38; ascent amp-
hours, 5:72. Over.

Okay; I copy, Bcb.

Bob, I've been locking at the descent water. It
locks like we're off gbout 12 percent. Is that
any concern down there?

Roger, Jim. We didn't just suddenly lose that.
That wes TELMU's understanding of how we wanted
the consumables updated. We're having a dis-
cussion about that right now. That was meant to
be what your reading on board should be. I

guess, saying that if you're reading 58 percent,
you're in goocd shape. Whereas, there's a sepa-
rate figure, which is a figure down here, which

I guess is something like the 7O percent that I
gave you a few minutes ago. That seems to be & - -

Okay; understand - -

~ - That seems to be a question of how TELMU
interprets what the consumables update should be.
We may change that around and let you know later.
Roger. We copy.

Okay, Hadley; this is Houston. The actual on-
board figures, not the gage figures that you'll
read, but the actusl onboard figures for water,
are, descent 1, 70.7 and tank 2, 68.5. Over.
Roger. Copy that. Thank you.

Houston, Hadley Base.

Falcon, this is Houston. Over.
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Morning, Joe. We're about due to wake the computer
up for a little while; and, if you're ready, we'll
bring it out of its sleep period for a minute and
then put it back to sleep if you want to take a
look at it.

Roger, Dave; that sounds good to us. We'll be
watching.

Okay.
Okay, Houston. It looks like it's still with us.
Roger, Dave. That's good news.
BEGIN LUNAR REV 21
Houston, Hadley Base.
Go ahead, Hadley. This is Houston.

Okay. As we get started on the suiting here, I
wanted to make sure the bicmed data was coming
through clean tc you, so we don't have any problems
once we get the suits on.

Falcon, Houston. Apparently, Jim's data is not
clean, and we're not getting your data at all,
Dave. Other that that, it looks beautiful.

Well, I guess I don't mean right now, because you
shouldn't be getting any data right now. What I
mean, are the signals acceptable for computation
of PLSS data or, perhaps, if they're not, you can
give us a suggestion so, before we get going herc,
we - we're sure that you've got good data.

Stand by.

As a matter of fact, while the good surgeons are
trying - thinking that one out, we're going -
Jim's going to plug in to the suit now, and you
can check it out.

Roger, Dave. That sounds good, and we'll be
watching.

Okay. You should be receiving it, and we'd
appreciate a call as scon as you can verify it's

good.
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Dave, it looks real good to us.

QOkay, thank you. And I'll let you take a look at
mine as soon as I get to the suit part.

Roger.

Jim, this is Houston. Verify for us, please, that
your biomed data is unplugged now.

Well, he's off the headget, Joe, but - yes, it's
unplugged. We're getting him into the suit.

Roger. Thank you.

What we'll do is get all hooked up to the suit,
and then let you check it out, and then climb
into the suit, just to make sure.

Sounds good, Dave. We'll be standing by.

Joe, how do you read? I'm back on comm,

Roger, Jim. Loud and clear.

You're the same.

And, Joe, looking at a battery management change
at about 118:05, should we do it on that time?

Stand by, Jim. I'll be right back with you.

Okeay .

. Falcon, regarding your question on battery

management , we would like you to do it per the
checklist on the time listed there, please.

Okay; understand.

END OF TAPE
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Houston, this is Hadley Base. Will you check the
Commander's biomed?

Roger, Jim. Dave's EKG data looks clean as a
whistle.

Very good. He's going to complete the suit -
suiting-up.

Roger.
And I'1l get to the batteries shortly.
Roger.

Okay, Joe. I'm going to press on with the battery
management now.

Roger, Jim.

And both ED batteries check at 37T.

Roger.

Okay. Battery management complete.

Roger, Jim. Thank you.

Hello, Houston; Hadley Base.

Hello, Hadley; this is Houston.

Okay. We're down to the point of PLSS donning and
with our mission timer turned off here to save the
power. How about giving us & hack on - when we
depress relative to the time now so we can keep
track?

Roger, Dave. We're starting the clock right now.
Yes, but give us a hack on the time at which we

should depress relative to your time there in
Houston.
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Roger, Dave. Understand, and we'll be right back
with you.

Okay, we're looking at about 10 minutes after
T:00 right now.

Hadley Base, this is Houston.
Go ahead, Houston.

Roger, Dave, We're looking toward the cabin de-
press at about 8:00 o'clock Houston time.

Okay; fine. Thank you.

And, Dave and Jim, there's nothing ba - magic
about that number. That's just ocur - our first
calculation. Any time around there would be
beautiful.

Okay. Well, that's all we wanted; just to have a
rough cut on it.

QOkay, Houston; Hadley Base. We're ready to go
into a PLSS comm check, if you're ready.

Roger, Dave., We read you about 3 by. Stand by
until I get a go-shesad from INCO here.

Okay.

Okay, Dave. We're go on the M and high power.
We've got it down here.

Okay. We'll be talking to you.

VOX - MAX. VHF to T/R; B to RECEIVE. Okay.
CB{16) COMM: SE AUDIO, open, and you connect to
the - PLSS comm.

A CB{16) COMM: SE AUDIO, close. PLSS PT ...
MAINTAIN right, verify. A PLSS mode, A, wheel
counterclockwise.

«e. mode A. And wheel is full counterclockwise.

Okay. Tone-on, vent flag P, PRESS flag O, O

' 2
moméntary.
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oh 23 09 03 LMP-LM Okay; they're on.
o4 23 09 05 CDR-LM Okay. PLSS O, pressure grage [sic] gate opens at 85.
o 23 09 09 LMP-LM  Verified.

olh 23 09 10 CDR-LM Okay. You've made your comm check with me.
Jim, ... '

oh 23 09 13 LMP-IM Houston, how do you read the LMP?

ok 23 09 16 CC Jim, you're loud and clear. There's a squeal in
the background.

ok 23 09 23 LMP-IM Roger. I have that squeal, also.

ok 23 09 31 CC Jim, stand by; we'll - -

ok 23 09 33 IMP-IM I'll ... down & little bit in a few minutes.

ok 23 09 35 CC Roger. And, Jim, stand by. We're thinking about
that tone a minute here - about the squeal in the
background.

ot 23 09 b4 IMP-IM Okay. I'm standing by.

ob 23 10 16 CC Jim, this is Houston. Could you turn your volume
down a little bit for us, please? And that's vol-
ume on the wheel.

ok 23 10 30 LMP-LM Okay. The volume's down nov.

ok 23 10 31 CC That's - -

ol 23 10 32 IMP-LM Okay. It's down about three guarters of the wav.
How do you read now?

ok 23 10 34 CC Jim, that's beautiful. The squeal's gone and
you're 5 by. And we're ready to go to the next
step.

o4t 23 10 41 IMP-IM I changed the ...
ok 23 10 L2 cC Roger. We're ready to go to the next step.

ob 23 10 4 CDR-IM Okay. CB{11) COMM: CDR AUDIO, open.
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Okay. I have a tone-on, vent flag plee - P [sic],
and pressure flag O. 02 pressure gage is reading

about 94 percent. And, how do you read me, Jim?
I read you loud and clear.

Okay. You need to make a comm check with Houston
then.

Houston, how do you read the LMP?

Jim, you're 5 by. And, Dave, you're 5 by.
Sounds beautiful.

You're the same. ... he can't ... me. Understand.

Okay. PLSS mode LMP to - Now you won't be able
to hear Houston.

Yes.

PLSS mode, ILMP to B and CDR to A.
... On B,

Okay. I'm in A; how do you read?
I read you loud and clear, Dave.

Okay; I read you loud and clear. Houston, how
do you read the CDR?

Dave, you're 5 by, and Jim's 5 by.
Okay. PLSS - PLSS mode, both, to AR, tone-on.
AM, AR.

AM, AR, and you're loud and clear to me. How me
to you?

Same.,
Okay, Houston. How do you read the CDR?

Dave, you're loud and clear.
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Okay. And we need a TM check with you, and O2

quantity on the CDR is 94, and give them yours,
Jim.

I'm reading about 92.

Roger. We copy. And, Falcon, the data looks good.

We have the ™ check.

Okay. CB{16) ECS: LCG PUMP, op - closed. Okay.
Understand, a good TM check. Good.

Okay. LCG PUMP going closed, now.
Okay. I hear the pump.

Okay. LCG cold as required. I feel it already.
It feels good.

Yes. It sure does, doesn't it?

Okay. CB(16) ECS: CABIN REPRESS, clese; verify.
Verified.

SUIT FAN DELTA-P, open.

Open.

SUIT FAN 2, open.

Open.

SUIT FAN, select number 2, and I'll get that.
ECS caution, H20 SEP COMPONENT lights on.

Okay. I've got a PRESS flag O and a vent flag P.
Same here.

Okay. That's good. Okay. ECS caution lights
are out. Okay. SUIT GAS DIVERTER, PULL - EGRESS;
verify.

That's verified.

Okay. CABIN GAS RETURN to EGRESS; verify.
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That 1s verified.

SUIT CIRCUIT RELIEF, AUTO; verify.

That's verified.

A OPS CONNECT. SUIT ISOLATION to SUIT DISCONNECT.

And disconnect the LM 02 hoses and secure about
the PGA.

Stand by. We've got a MASTER ALARM. We'll see what
it is.

I think it was just the second one on the fan.
ECS TX to C. Water SEP. ...
Guys, it looks okay. It's a water SEP light.

Yes. Read those next steps there, Dave, I didn't -
one at a time.

Yes; okay. Connect the OPS 02 hose to PGA, blue
to blue. :

Okay. ... I might have to turn around and let
you do that.

Yes. I get it; there.

In fact - hey, why don't you turn around?
Yes.

And time themn.

Hey, that's pretty good cooling isn't it?
Beautiful.

You had enough?

(Laughing) You ocught to turn the stuff up. We'll
need it; we ought to cool down as much as we can.

Yes. ... Am I hooked?
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Yes. Here, let me get it. You are hooked on the
handle for the PLSS. Can you get down a little
bit? Okay. See if we can put that ... out. Yes.
You had hooked the PLSS harness on the handle.

Okay. (Laughing) Okay.

oPS 02. Go through it herej; I'll just hook you.

I'11 have to go to suit disconnect. Yes, I'll get
it. Okay. Your suit disconnect.
Okay, it's locked and lock, locked.

Okay; we take the O2 hoses off. Okay; secure above

the PGA. Look there.
Okay.

Okay; connect OPS. You already did that. Re-
trieve the purge valve.

Okay .
.e. It's closed and it's in LO position.

Lock pin in. Okay. Purge valve in PGA, red to
red.

Mine look about right?
Yes, looks okay.
Okay; purge valve is in, lock, locked.

Okay. PGA diverter valve on vertical. Dave, you
repeat the OPS connect.

Okay.

Okay. You go to SUIT ISOLATION; go to SUIT
DISCONNECT.

Okay. SUIT ISOL, DISCONNECT.
I'1l disconnect your O2 hoses.
Okay. We'll secure those above the PGA, here.
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Okay. I1'l1l connect the OPS O2 hose. Okay. ...

Connected and locked. Okay. Okay. Retrieve the
purge valve. Verify close, lock pin, in, and IO.

Okay. It's LO, locked in there, and now it's
closed.

Okay; it's in.

Okay.

And locked. In, and it's locked.

Okay. Now, PGA diverter valve, vertical.
Vertical.

Okay; take a drink. Take a drink, and - I think
I've had about enough of the LCG, huh?

Now let's - =

Yes, let me get it. That thing is caught on the
nut.

Yes.

I don't know why they have that little hook - Oh,
it's a safety wire.

Here you go.

Yes. Yes.

Okay; I1'11 get it. Okay; it's stowed.
Okay; descent water going closed.
Ckay.

Ready for helmet and glove donning.
Okay.

Position mikes.

Yes, Dick's got them todsy.
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o4k 23 21 43 CDR-LM Okay; PLSS fans, on.

ok 23 21 45 IMP-IM Okay; yes, yes.

ob 23 21 4 CDR-LM PLSS fan to on.

o4 23 21 47 I1IMP-LM PLSS fan, on. Vent flag, clear. Clear.
ol 23 21 54 CDR~IM  Okay; mine's clear.

ob 23 21 55 LMP-IM Don helmets with LEVAs,

o4 23 21 56 IMP-IM Check drink bag position.

o4 23 21 58 CDR-IM Okay.

0Lk 23 22 03 IMP-IM Okay. Let me get them. How's that look?
ok 23 22 14 CDR-IM Okay.

o4 23 22 20 IMP-IM (Laughter) Get the drink valves. And lunch.
Okay .

o4 23 22 34 CDR-IM Go ahead and line it up.

obh 23 22 35 IMP-IM Yes, you line it up.

Ob 23 22 41 CDR-IM You can line it up right there.

o4 23 22 L4k IMP-IM  Oksay.

Ok 23 23 00 LIMP-IM Yes, it's the sound.

O 23 23 02 CDR-IM Click and lock. Get your flaps back here.

ol 23 23 15 CDR-IM I've got a high-frequency tone on the comm. Do
you?

o4 23 23 20 IMP-IM I have - I guess I ~ I do.
ol 23 23 24 CDR-IM Way way in the background.

o4 23 23 25 IMP-IM Yes. Yes, pretty low. Okay; you're all buttoned
up.

oL 23 23 34 CDR-IM Okay.

04k 23 23 37 IMP-IM Let's get your - strap.



Tape T7/10

Page 418

ol
ou
ob
ol
ok
oL

Ob

ol
ok
oh

ob
oL
oh
ol
ol
ol
oL
Ok
Ok
oL
ob
ol
Ob

23
23
23
23
23

23

23

23
23

23

23
23
23
23
23
23
23
23
23
23
23
23

23

23
23
23
23
2k

24

24

2L
24
2h

2L
2k
2h
24
2h
25
25
25
25
25
25
25

25

38
39
L7
L8
06
08

12

22
23
i

43
L8
ko
50
52
11
13
16
23
31
35
36
38

CDR~IM

IMP-LM

CDR-1IM

LMP-IM

IMP-IM

CDR-IM

IMP-IM

CDR-IM

CDR-1M

IMP-1M

CDR-LM

IMP-1LM

CDR-IM

IMP~-ILM

IMP-IM

CDR-IM

IMP-IM

CDR-1IM

IMP-IM
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IMP-IM
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Strap here.

Ckay, 1l; there's 2.

Okay.

There's 3. That's yours.
I'1]1 line it up for you.

Hold it theﬁe. Let me get your - keep - keep
coming down. I'll push this in. Okay.

Ckay; you're clear of the suit. Okay; it's lined
up if you can zip me down all the way.

Okay; it's locked.
Okay; LEVA's not locked though.

Have to rotate your helmet after I get the LEVA
locked.

Okay.

Okay .

Still lined up?

Yes, it's ckay.

Ear flap first?

Okay .

Okay; let me get your straps with the tool harness.
Here.

Right one. Then my left one,
Okay. LCG, cold, as required,
It sure is.

Okay; I'1l go around and - -

Okay.
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- - fill it.

Okay; LCG PUMP coming open.

Okay .

Okay; next.

Okay; CB{16) ECS: LCG PUMP is open, and disconnect
the IM water hose, and connect the PLSS water hose.

Okey; in work.

Okay; mine's connected, Dave.
Okay; mine's connected.

Okay. ©Stow IM hoses.

That's in work.

Okay; I'11 put mine up here on the - on the
handhold. Out of your way. ... looks good.

Okay; mine are stowed.

Okay; good.

Okay; mine are stowed.

Verify the following.

Okay. Don't turn around.

Okay.

Where are we getting any flow from, I wonder?
Aft.

Oh, yes. Just straight to the cabinj; that's right.
Okay, Ver - Helmet and visor alined and adjusted.
I am. Verify.

Okay. 02 connectors; three of them, lock.
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O4 23 27 46 CDR-IM Okay; and I'll put your bootees on.
o4 23 27 L9 IMP-IM Yes.
Ok 23 27 5T CDR-IM Okay; they're all three locked.

Ok 23 27 59 IMP-IM Okay; purge valves, one, locked.

. SEPARATE, SIMULTANECUS COMMUNICATIONS LINK IN USE BETWEEN CC AND CM

ok 22 48 16 cCC Alfredo, Houston is calling. How are you doing
up there?
Ok 22 L8 25 CMP Good morning, Houston; this is Endeavour. Doing -

doing fine. Reading you loud and clear.

ok 22 48 32 cC Glad to hear from you, Endeavour.  We'd like to
have ACCEPT, when you have a chance to reach up
that direction.

Ok 22 48 43 MP Okay. You've got it.

obh 22 48 54 cC Roger. And down on panel 230, MASS SPECTROMETER,
MULTIPLIER, HIGH, at your convenience.

ok 22 L9 07 CMP Okay. DISCRIMINATOR's in HIGH.

ok 22 49 11 cCC Thank you. And, I've got that batch of updates
there, whenever you can copy.

04 22 49 20 CMP Okay. I'll waske up first.

Oh 22 49 23 (CC Go ahead; enjoy it.

ok 22 49 41 cC Al, on that MASS SPECTROGRAPH, we want the
MULTIPLIER, HIGH, and the DISCRIMINATOR, LOW.

ok 22 4o sk CMpP Okay; understand. MULTIPLIER, HIGH, and DISCRIMIN-
ATOR, LOW.

ok 22 50 00 CC That's that's the right way, yes.

ok 22 50 16 cCC And, if you can reach up to panel 3 there, we'd

like HIGH GAIN, AUTO, at your convenience.
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Okay; you have it.
And, Al, the computer is yours at anytime.

Okay, Houston; this is Endeavour. I'm ready to
copy some updates there, Karl.

Hello, Houston; Endeavour.

Endeavour, this is Houston. The first thing we'd
like get through to you are the mapping camera
photopads over on the next page at 119:30.

Okay, Karl. Go shead.

"Start: 119:34:33; stop: 121:33:02." And a2 note

to that is that the - the - the extend/
retract times on the mapping camera seem to be

getting longer with time, and, until further

notice, we'd like for you to record and send down
the DELTA-T on each extend and retract.

Okay; understand. Yes, those times do seem to be
getting longer, and I'11l record the DELTA-T and
tell you what they are.

Roger. And, over there at 119:20, on the mass
spectrometer boom retract, it says "record the
retract time DELTA T." Instead of "in barber
pole," we want all of these in the future "from
switch on to gray." That corresponds to what we
can monitor here on the ground, and we - we need

to -~ we need to calidbrate - comparison of your data
and ours. I'm sorry; that's not what we mornitor,
but this is - this is -~ this is - -

Roger. Instead you want that "switch on to gray."
Right. That compares with our test calibration
data, that's what I sould say. And while I'm
reading up -~ -

Okay.

- - while I'm reading up to you, I'd also like to

get something in on the ECS radiators, the outlet
temperature is running high 10 to 15 degrees,,
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Ok 23 0k 00 CMP

primary radiator outlet temperature. And we'd
like for you to verify, first of all, that FLOW
CONTROL on the ECS RADIATORS is AUTO and POVWER.
Is that the way they're setting?

That's verified. AUTO and POWER.

Okay. And three circuit breskers over on panel 5,
ECS RADIATORS, CONTROLLER, AC 1 and AC 2, should
be closed, and, also, CONTROLLER HEATERS, MAIN A
should be closed. All three closed.

Yes, that's verified. They're all closed.

Okay; thank you. You got a status report to send
down to us?

Okay. Got about 5 and a half to 6 hours sleep in
two segments. My PRD is reading 23105, but I'm not
sure that's any good. And no medication, and
standing by for consumables update, the rest of it.

Roger. Consumables update. Are you ready?
Roger. Go ahead.

The time is 118:00; RCS total is 60 - is 63;
quad A, 63; 6L; 61; 6k, H, tank 1, 76.9; 75.6;

51.93 0, tank 1, 79.3; 87 - 82.5; 61.7.
Roger on the consumables.

Al, if you can listen while you work, I got a
couple of short goodies for you before you go round
the corner. First of all, the experimenters on

the STM bay are as happy as can be. I think on the
gamma ray experiment, they say on that first-rev
data, they have enough to justify the whole flight;
they're so happy with it. I have a more complete
science report for you, which I will send up on the
next rev. And just bringing you up to date on the
news, the egress down on the surface will be begin-
ning on schedule in just about 1 hour.

Hey, that all sounds real good, Karl. And, as you
can see I'm right in the middle of a P52 here.
I'11 have the second star and the gyro torquing
angles in Just a second.
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Roger.

And if you've got those torquing angles, 1'll get
them on the minute.

We don't have any CMC deta at the present time.
You'll have to read them down to us, Al.

Okay, Karl. I'll read them to you. P52: the
stars were 01 and 36; the torquing angles were
minus three balls 28; minus three balls 58; plus
three balls 12; and they were torqued out at
119:05, on the minute.

We copy all of that. Loud and clear. Thank you.

And as you go around the corner, Al, all your
systems are looking good.

Roger, Karl. Thank you. See you the other side.

Roger.

TRANSCRIPT OF COMMUNICATIONS BETWEEN CC AND LM RESUMED

END OF TAPE
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APOLLO 15 AIR-TO-GROUND VOICE TRANSCRIPTION

IMP-LM

CDR~IM

IMP-1IM

CDR-IM

IMP-IM

CDR~-IM

IMP-IM

CDR-LM

IMP-IM

CDR~1M

IMP-IM

CDR-IM

IMP-IM

CDR-IM

IMP-1IM

CDR-IM

IMP-IM

CDR-IM

IMP-LM

CDR~IM

IMP-IM

CDR-IM

Okay. They're all three locked.
Okay. Purge valves, one, locked.
Locked.

H20 connector, locked.

Okay. It's locked.

Comm cennector, locked.

Locked. |

PGA diverter valve to vertical.
Vertical.

Okay. You read to me.

Okey. Helmet and visor, alined and adjusted.
Okay. It's verified.

0. connectors, three locked.

2

Okay. One, two, the bootee down, three, and the
bootee's down.

Okasy. Purge valves, one, locked.
Purge valves on and locked.

Okay; water connectors, one, locked.
Locked.

Comm connectors -

On and locked.

PGA diverter valve, vertical.

Diverter valve is vertical.
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Okay. Verify EVA circuit breasker configuration.
Okay.

Ckay. Mine are verified.

Stand by. I'll check mine.

Okay.

Okay. Mine are verified.

Okay. Don EV gloves.

Ckay; in work.

Got yours on yet?

Yes, yes. Okay.

I'm waiting for you.

Okay; Just a second.

Don't - don't bump me for just a second.
.+« again. Yes. You'll have to turn around and
give me a hand here.

Okay.

Just hold the glove.

Wait; you're not in engage position.
Yes, I know, but -

Ckay.

I can't even get -

Here, let me do it.

Okay.

Okay; push.

Okay?

p——
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Okeay; good. Okay. You verify mine; I'11 verify
yours.

Okay. Locked and locked.

And you're locked.

Ckay .

Pull up our cuff.

Good work.

Yes.

Okay. The PGA biting, PLSS 02, ON/OFF. No, it's
not. PLSS DIVERTER valve to MIN, verify.

That's verified.

Okay; that's - mine's verified. PLSS pump to on,
right.

Okay, my pump's going on now.

Mine's on. PRESS REG A and B to EGRESS.
A and B to EGRESS.

Okay. Now, we run through the pressure integrity

check. Okay, PLSS O2 to ON.

Okey.

O2 is ON.

My pressure's coming up.

Okay. My O2 is ON. My pressure's coming up.

Okay. Got a press flag.
Okay.
Okey. My pressure's off the peg; the cuff gage.

Ckay. And mine's off the peg.
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CDR-LM

cc

CDR-1M
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CDR=-IM

with the PLSS 0

My pressure flag's clear, sbout 3.2,

Okey, I'm stabilized about 3.8, and the O
is clear.

5 flag

Good enough?

Okay. Now we got to do that tricky little maneuver
o*

Coming OFF.

Okay. Coming OFF now.

Okay; mine's OFF.

Okay; mine's OFF.

MARK. A minute, Houston.

Roger. |

Man, you can really tell the pump's running, can't
you?

Yes. BSounds like an sairplane: wa-wshn. Just like
its tekeoff.

Yes.

It should be about a minute, Dave, right there.
I'm free at 3.7.

Yes.
They'll give us a mark.
That's good.

Ckey, it's a min, and I'm reading 3.7. Okay;
PLgs 02, ON.

O2 coming on.

Okay. Verify the - Okay. I got a tone and verify
the O2 flag is clear.
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Okay, Houston. I guess here at Hadley Base, we're
standing by for a GO for the DEPRESS.

Roger, Falcon. You're GO for DEPRESS.- Let's take
a loock at Hadley.

Good show. Okay, Jim. You ready with the circuit
breakers?

Yes.

CB(16), ECS CABIN REPRESS, open.

CABIN REPRESS, open.

CB(16), CcoMM, TV, closed.

coMM, TV, closed.

Okay, CABIN REPRESS valve to CLOSE.

CABIN REPRESS, CLOSE.

Okay, eand you can come around to the dump valve.
Okay.

Okay, I got a tone.

S5¢ - s0 - -

Do you have a tone?

So do I.

Yes. Gone.

There you go.

Can you get around all right?

Yes.

See if I can get out of your way a little bit.
Oh, is that what's blocking me?

Yes. Move back in the corner.
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ob 23 37 ST CMP-IM  Okay.

Ok 23 37 58 CDR-IM Let me get turned around here a little bit. Okay ,
now I'm a little bit more out of the way for you.

oh 23 38 13 LIMP-IM Okay. I'm ready to go down.
ok 23 38 15 CDR-IM Okay.
Ok 23 38 18 IMP-IM I'm at the dump valve.

Ok 23 38 19 CDR-IM Ckay; let me get a hold of the cabin pressure,
here.

O4 23 38 21 IMP-IM  Okay.

OL 23 38 22 CDR-IM OPEN and then AUTO at 3 and a half. Okay?
Ok 23 38 24 IMP-IM Three and - OPEN?

04 23 38 25 CDR-IM Okay, we're down to 4 and a half. L.

Ok 23 38 33 CDR-LM MARK. 3.5.

Ok 23 38 34 IMP-IM Back to AUTO.

Ok 23 38 38 CDR-IM Okay. Verify cuff gage has not dropped below 4.6.
I'm looking at 5.1.

OL 23 38 44 IMP-IM Okay. Same here.

Ob 23 38 L6 CDR-IM Roger. Okay. Verify cabin at 3.5, and it is at
3.5. IM suit circuit lockup at 4.3 and it's at
about 4.5. Okay; PGA greater at 4.6 and decaying.
And that's a verify on mine. And something about
the clock here. And -~ got it. Okay; overhead or
forward dump valve to OPEN.

Ok 23 39 12 IMP-IM Cksy. I'm going OPEN,

Ok 23 39 13 CDR-IM Okay. Verify tone on, water flag A at about 1.2
to 1.7. Okay; we're down to 2.5. 2.0.

ok 23 39 28 IMP-IM Gee, I can see condensation in here.
Ok 23 39 32 CDR-IM Say you can?

ok 23 39 33 IMP-IM Yes, a little - little fog. Ah!
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Okey; 1l.5.
Okay, I've got a water, tone.

Okay. And I have a water and a tone. Okay; down
to 1.0.

Okay. When it gets all the way down, I'll
partially open the forward hatch so you can come
back up.

Okay; I'll just leave the dump valve in OPEN.
Okay .

Now if you could slide back over to the right a
tad there.

Yes.

The Jettison bag sure fills up in ¥¥¥

I need that right there, o0ld buddy.

Yes, I've got to swing around so I can get your
antenna too. Whenever you're - can move over to
the left. I want to swing around to the left.
Okay. Iet me get the jettison bag out of the way.

Okay. The world's biggest jettison bag.

Okay. Okay; hold off. Better get the cabin down
to - so0 I can open it partial here.

Get down there oksay?

Yes. Oksay; it's open.

Roger, Dave. And we've got that mark.

... We're blowing moisture, but we're -

It's blowing ice crystals out the front hatch.
It's really beautiful. You should see the trajec-
tory on them. (Laughter)

I can't keep it open because of - of the pressure,
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I bet they're flat, aren't they, Jim? The
trajectories.

Can you hold it open, Jim? Hold it open there.
Very flat, Jce.

Oh, man. Whup! Hold it.

Go egain.

... Come on back over to where you were. Want
that closed.

What't that on our - getting caught on our feet?
Is that that Velcro? Strap?

Let me get back in my corner, here.

Yes, you really have to.

More room. Let me turn around to the right.
Can't keep it open. There. Okay.

Listen, maybe I - Can you hold it open?

Yes, I got it open. But - I wish I had a mirror.
I feel like I'm caught on something.

I think it's the Velcro straps on the floor.
Cuch, my back.

Okay. I can't tell.

Okay. PLSS primary water, open. Ready to do that?
Yes. Let's see. Can't get around to it.

Yes, I'm - I'm going to have to move the - Can you
lock around and - -

Let me turn asround here.

- - ... Yes.
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See what might be -

Feel like I'm caught.

I'm hung up on socmething.

Yes.

You see what I'm hung on ...?%

No. ...

Okay; I'm swinging arcund now. Let me check you.
Shoot.

See anything hung?
Oh, I think - it's your hoses. Here.
The hoses?

Okay. Oh, I think -~ that strap. I think the hoses
were - Watch out; let me adjust that strap.

Okay .

Your right side. It was hung up on these ho -
hoses. Stand by.

Qkay.
Did you get your water on?

No, I never got it. Iet me get it now. There,
I've got it on.

See if I can get around and get mine.

You know, one thing we never did was to tie this
jettison bag up.

Get 1t all right?
Don't work too hard.

Yes, I'm thinking about it.
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It on?

Yes, 1t's on. The only question is whether it's

on campletely all the way. I think it is. I'11
know as soon as the cooling comes in.

If T could get this Jettison bag out of the way.
That passed us over, Put this on the engine cover?
I'11 try.

Get it?

Jim, this - -

- = is Houston. Your water looks good to us.
Okay.
Here. Let me Just hold it. - -

Oh, good. Thank yocu, Joe. I'll just hold it
here, Dave, until you've moved down.

Okay.
Before you get out, let me get that - your antenna.

Yes. But, you can get that as I get through the
door.

Yes.
I can start ... here. There.
Don't know how we missed thet. ...

Ckay; my water flag's clear. ... cooling. MIN
cocling. You might want to go to INTERMEDIATE.

Yes.

Did you go to INTERMEDIATE?
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Yes.

- flag clear yet.

Dave, it should clear in a minute.
ves It Just - yes, it Just went.
See what's next on the agenda here.
SEP light's on.

Lower EV visor. Okay. Yes, I'm beginning to get
& little bit now. Get your visor?

I'11 get it. Thought I'd do it down at the door
so I don't scratch it - -

Okay.
- = ground in here.

Hey, Houston. By the way, you got TV picture
down there.

Not yet, Dave. We're working on it.
Say again,
Dave, this is Houston. Is the MESA deployed?

(Laughter) That might have something to do with
it, huh, Joe. Not yet. Okay. I'm ready.

Okay. Hey! Can you move back a tad?
Yes.

Here we go.
Dave, this is Houston. Jim's feed water pressure
is a little high. We wonder if you can - are in
a position to - to see water coming from his

sublimator. Over.

Ha! I'm sure not, Joe. Not really - -
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Look, let's check it out when we get out, Joe.
Roger.

Okay. Doﬁn a little further, Dave.

Yes.,

The back of the PLSS is just hitting the DSKY desk.

Yes, I - I was caught on the jettison bag. How's
that?

You're clear on the - clearing it now. Over a
little to your - little to your left. Down &
little more; a little to your left.

Okay. How's that?

Good. Okay. Iet me get the antenna. Hold right
there.

Okay. Your antenna's deployed.
Ckay.
Ease out here. Okay.

Okay. Let's try the MESA. Down it comes. MESA's
down.

Okay, Dave. I'm going to put the jet bag in the
hatch.

Oksay.
Okay, Dave; and superb television picture down here.
Ch, that's encouraging.
Here's the JET bag, Dave.
I've got it.

And I'll pass you the LEC.

Okay. Let's see; I certainly don't want to hit
that neat little round rock down there.



Tape 78/13
Page U437

ol 23 53 17 CDR-EVA Well, the JET bag got pretty dirty.

ok 23 53 38 CC Jim, Houston. Requesting INTERMEDIATE cooling.
.oh 23 53 47 IMP-LM Stand by, Joe.

ol 23 5L 03 CDR-EVA Get it okay, Jim?

oL 23 54 09 IMP-IM Yes. This should be your portion.

04 23 54 12 CDR-EVA Say again. Yes. Okay.

oL 23 54 25 CDR-EVA Let's see here. #*¥* tied up with string.

oh 23 54 41 LMP-IM You tied 1t tco tight.

o4 23 54 L2 CDR-EVA Oh, yes. Okay. Okay.

ol 23 54 54 CDR-EVA Going down on the Rover's side. Okay; it's down.
Okay. Ease on down the ladder here.

ok 23 55 42 CC Dave, an extraordinary television picture here.
ok 23 55 45 CDR-EVA Okay - -

o4 23 55 50 CDR-EVA Okay, Houston. As I stand out here in the wonders
of the unknown at Hadley, I sort of realize there's
a fundemental truth to our nature. Man must ex-
plore. And this is exploration at - at its
greatest.

o4 23 56 2L CDR-EVA Well, I see why we're in a tilt. We've got -
(laughter) that's very interesting. There's so
man- - so much hummocky ground around here, we're
cn & slope of probably about 10 degrees. And the
left-rear foot pad is probably sbout 2 feet lower
than the right-rear foot pad. And the left-front's
a little low too. But the LM loocks like it's in
good shape. Tell the Progrem Manager I guess Itve
got his engine bell. (Laughter) It's a little
rise right under the center of the IM. The rear
leg's in a crater and - and the rim of the crater
is right underneath the engine bell.

o4 23 57 32 CC Roger, Dave. Jim got the message. - =

o4 23 57 33 CDR-EVA Okay. Okey. Sorry about that Jim, but IFR
landings, yocu know.
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Okay. ETB. Jim, you can transfer the ETB. I
think you'll find the stability is pretty good.

Okay.

Stand by, Dave. let me -

Okay. Give me a %Sﬁi, anytime.

Okay, Dave, it's - Ready? Over the rail here.
All righty. Down she comes.

Rather interesting sight, Houston. I can look
straight up and see our good Earth back there.

Roger.

Okay. ETB is on the ladder hook, end we'll pick
the old MESA up here.

Roger, Dave. And Jim, the diverter valve is yours;
whatever position you'd like., And did something
else come out with the ETB?

The - the wrapping on the package for the LEC.
Roger.

Okay, Dave. I'm going to come on out.

Come on ocut. It's nice.

One of the interesting things, Jim, is the momen-
tum you generate. Get going and - Easy to get
going, but - but you get all that momentum going
there, why, it tekes a bit to stop. That looks
like a reasonable place for the MESA.

Okay. ...

I think maybe a little higher.

Hey, Dave, can you tell what I'm hung up on here.

Oksy; let me come over. Just a second. Stay
right there.
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Yes. Coming up to tske a look. Stand by. Ckay,
come left, Jim.

Left?

Okay; now, you just back out. Head down. You're
coming. Ease out. That a boy. Okay. Okay; you're
clear.

Okay. I'm closing the hatch. Oh, and it's dirty.
And, Jim, I'm going to put a big circle around

this glass ball, so we don't mess it up. It's
pretiy neat.

You want me to take it in the contingency sample?

Yes, wish we had - Oh, - We ought to document it.
We won't lose it.

Boy, that front pad is really close, isn't it?
Yes.

Okay; why don't you get my antenna.

Get your visor, Jim. ILet me get your antenna.

I'11 open this snap here. Tear that little fellow.
Okay. Your antenna's up.

Your boots are black already.
Yes, and so are yours.

What did we decide? I'1l get this glass ball here
cn the - -

No, why don't you save it. Let's document it.
It's - -

Okay.
- = I've got a cirecle around.

Okay. I'm going to move out and get the con-
tingency sample.
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Roger, Jim.

How do the PLSSs look now, Joe? ©Oh, boy. It's
beautiful out here. Reminds me of Sun Valley.

Roger, Jim.
I think I can get a - a rock here. It's sbout
2 inches subrounded in the contingency sample,

along with the soil.

Roger, Jim; we copy that. And did Dave get your EV
visor down?

Yes, he did.

Cutstanding.

You might note for the next time around that, in
addition to the Velcro and the MESA blankets, they
have all the tape. It really makes it tough. If
wve need tape, I guess we ought to learn how to do

it all with tape on there.

Okay, I have the contingency semple. I'm taking
it back to the ladder.

Roger, Jim.

No wonder we slipped, Dave. Boy, that's really
soft dirt there around the - the front footpads.

Sure is, isn't it?
Like about 6 inches deep of soft material.
And that's also like Sun Valley, Jim.

(Laughter) Yes, powder. Hey, don't move back; I've
got the tripod over here.

Okay.
That makes for easy trench digging.
Always thinking, huh, Jece?

Locking ahead.
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Okay, TV's caming off to go to the tripod.
There it is; don't step on it.

I won't. Let me get this out of your way first,
Jim,

Yes.

But, lock at that little glass ball ... around.
Hey, I got to do my FAM now.

Yes.,

The crater here that I'm standing by, Joe, it's
sbout a meter in diameter. And then, there's a
smaller crater right in the center of it, and that
one has fragments around it that - that have glass
exposed on them, where the - the larger crater
does not have any glass exposed. Just the smaller
crater within the large one.

Roger, Jim. Copy. And careful with the Sun,
Dave.

Yes, sir. Well, when I turn this thing back and
point it at you at 12 o'clock, it's going to be
looking right into the Sun, so you'd better think
about that. Matter of fact, I think a little
discretion here might put it over about 10:30

or 11:00.

Roger, Dave. That sounds good.

I'11 tell you, locking even that way, with that
Sun angle - Qop - Why, by golly, it's pretty
bright. Joe, I'm going to swing the camera arocund
towards the ground. And now it's pointing back

at the IM, but down. I want you to take a loock

as I move it up slowly. Msake sure that we're okay
on what you see. Okay?

Dave, we read all that. We're getting a beautiful
picture now. We're going to try to wind up with

the triped in the shade, if that's possible, looking

back towards the IM.
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Yes that - that's possible. We'll do that.
Outstanding.

Okay. Managed to set it right in a crater.
Ckay, MAG C is going on the 16 millimeter.
MAG Charlie?

Charlie.

Okay, Joe. That ought to do it for your ™V, I
hope,

Dave, we're happy. It looks good.

Okay. Okay. You want - you want - you like it
like that or do you want to go to the settings in
the checklist?

Stand by, Dave. Stand by.

Okay.

Dave, I have the camera all configured for those
pictures.

Good. Okay, Houston, I'll give you sbout 10 more
seconds.

Roger, Dave. Very slightly more to the right so
we can watch the Rover come down. Locks good.
Looks good,

How's that? Okay, you want to - you want to leave
those settings at f/8 instead of f£/11.

It's ckay, Dave. Beautiful. Okay.

Ckay.

Okay, Jim. Let's take a look at our Rover friend
here., Watch that TV csble. Man, that's really

a—

Yes, I'm going to - let me see if I can get it under
the pad so I don't trip on it. Okay.
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Okay, the outriggers loock okay.

Ckay, I'm going to go up the platform.

Okay. Don't pull it yet.

Ko.

Aha! One walking hinge was loose., It's reset.

How about this one over here, Dave? Did you check
this one?

Yes., I'm going to get it.

{es, because I think it's locse - -
Yes, it's loose, too.

Yes.

Both walking hinges were open, Joe.
Roger. Copy.

And they're locked. Chassis looks generally par-
allel. And - take a look at the pins.

Contingency semples on the platform, Joe.
Roger.

Yes, I think they're - How does the - how do the
pins look up there, Jim? Can you - see those?

Pins look okay up here, Dave.

Okay. Glad we learned about those -
Walking hinges.

- walking hinges. A surprise.

And, Dave, the LRV tools should come down with that
strap.

Yes. I got it.
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