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I_aABB

'”ACCEL??
- ACN
- ACT
CAcQ -
_ ADAPT_
AGS

AH

ALSCC .
ALSD '
ALSEP .
ALT -
ALTM

AM

AMP or amp
AMPL
ANG

ANT ©

AQOH

AQL

AQS

AOT

AP

APS

ARIA

ARS

ASC

AT

ATT

AUX

AZ

BAT
BEF
BD
BDA
BIOMED
BKWD
BMAG
BP
BRKT
BSLSS
BT

BU

ABBREVIATIONS

abbrev1at1on or abbreviated .
alternating current '
accelerometer '
Ascension .

activation

acquisition or acqu1re
adapter

abort electronics assemb!y
abort guidance subsystem
ampere. hours .

ApolTo Tunar surface close- -up camera :

‘Apolle lunar surface drill

Apoilo -lunar surface exper1menthpackage
altitude B
altimeter

amplitude moduiation

amperes

ampiifier

Antigua

antenna

Apollo Operations Handbook

Atlantic Ocean line

acquisition of signal or acquisition of site
alignment optical telescope

alpha particle spectrometer

ascent propulsion subsystem

Apollo range instrumentation aircraft
atmesphere revitalization system
ascent

alignment technigue

attitude

auxiliary

azimuth

battery

bTunt end forward

band

Bermuda

bio-medical data

backward

body mounted attitude gyro
barber pole

bracket

buddy secondary [ife suppori system
burn time

backup




© ABBREVIATIONS (CONT)

B black and white {Film 3400) -

~ BWD backward A
,BWI black and wh1te (Film 3401)
=jf‘ECAP COM  capsule communicator
- CAL calibration
- CAMR or CAM camera
~ CARR carrier
- CB:or cb circuit breaker
. CCGE cold cathode gage experiment
- CCIG .¢old cathode ion gage
cCu Comm carrier umbilical
- CCW counter clockwise
~. CDH constant delta altitude
- CDR {ommander
cDu coupling data unit
CEX color exterior{S0-368)
CIN color interior{sQ-168)
CIRC circulation
CK check
CKT circuit
C/L centerline or checklist
cM command moduie
CMC command module computer
CMD command
CMP Command Module Piiot
CNTL control
C/0 check out
COAS crew optical alignment s1ght
COMM communications
CONFIG coenfiguration
COMP compare or compensate
CONT continue or contingency
ce control point
CPLEE charged particle lunar environment experiment
CRO Carnarvon, Australia
CRYO - cryogenic
€S contingency sampie
CSI coelliptic sequence initiation
C3M command and service modules
CST central standard time
Csve core sample vacuum container
C/S central stat1on
CTR center
CEUWS caution and warning system
CW clockwise

CWEA caution and warning electronics assembly



3/6/72 %

~ ABBREVIATIO
CWG constant wear garment
CYI Grand Canary Island
DAC data acquisition cameray
DAP digital auto pTiot _
DB . deadband G o
oc- direct current or .data camera{70mm) =
ncs 500mm data camera/lens i ; Cee
DCA digital command assembly
Dce Commander's data camera
BCL Lunar Module Pilot's data £amefra
DECON decontamination o
DEDA data entry and dlsplay a:semb1y
DEG degrees =
DEPL depletion
DES descent
DET digital event timer
DIFF difference
DIR direct
DK docked
DG detailed objective
DOI descent orbit insertion
DPLY deployment
DPS descent propulsion system
DR door
DRT dome removal tocol
DS documented sample
DSCRM discreminator
DSE data storage equipment(CSM)
DSEA data storage eguipment assembly (LM)
DSKY display and keyboard
DSM deep space measurement
DTO detailed test objective
DUA digital upiink assembly
DWN down
E erasable or enter
ECS environmental control system
ED explosive device
EDT eastern daylight time
EFH earth far horizon
El earth (atmosphere} interface and entry interface
EKG electrocardiogram
EL electric Hasselblad camera
ELECT electrical

ELEV elevation



- EMER

T EMY

ENG

ENT
E.O.

- EOM
L EPO
“ EPHEM

* Equip

ERECT

. ERR

- EST
ETB
EV
EVA
EVAP
EVCS
EVT
EXP
EXT
EXTD

f
FAM
FC
FCS
FDAI
FLT
FM
FOV
FPS
fps
FR
FREQ
FT or ft
FTO
FTP
FTT
FWD

G.A.
GA
GAL
GBI

- 'ABBREVIATIONS (CONT)

emergency
entry monitor system

“extravehicuTar mobility unit

engine

. earth near Rorizon
entry _
. earth orbit -

end of mission

earth parking orbit
Ephemeris

electrical power subsystem

‘equipment

erectable

erroy

eastern standard time
equipment transfer bag
extravehicular
extravehicular activity
evaperator
extravehicular communications system
extravehicular transfer
experiment

external

extend

f-stop

familiarize or familiarization
fuel cell

fecal containment system
flight director attitude indicator
flight

frequency moduiated

field of view

feet per second

frames per second

frame(s)

frequency

feet

flight test objective

full throttle position

fuel transfer tocl

forward

gas analysis

gimbal angle
gaiactic

Grand Bahama Islands




- GEM * Grand Bahama (MSFN).
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" ABBREVIATIONS {CONT}

©RTGDE _ gyro display .coupler
GDS Goldstone, California
- BET .. ground elapsed time o
- BETI - ground elapsed time of ignition®. . .. S .

. GETIL - ground elapsed time of landing for'. G. time: of abort burn
GLY - giycol T s

S GMT " Greenwich méan time
G&C ‘guidance and control
G&N guidance and navigation o
GNCS guidance, navigation and control - system (CSM) - .

- GR gamma ray spectrometer R

- GWM Guam
GYM Guaymas, Mexico
H2 hydrogen
HA apogee altitude
HAW ~ Hawaii
HBR high bit rate (TLM}
HBW high speed black and white film
HD highly desirable
HDC hasselbiad data camera
HFE heat flow experiment
HGA high-gain antenna
HI high (switch position)
HOR horizon
H20 water
HP perigee altitude
HR hour{s)
HSB helmet stowage bag
HSK Honeysuckle ({Canberra, Australia)
HTC hand tool carrier
HTR heater
HTV USNS Huntsville
ICDOU inertial coupling data unit
ID identification
ICa inflight coverall garment
ICS intercomm system
IGA inner gimbal angle
[GN ignition
IMC image motion compensation
MU inertial measurement unit
INCR increase
IND indicater
INIT initialization

INT interval
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ABBREVIATIONS (CONT) -
IP initial point L
ISA interim stpowage assemb]y
IsS interim stowdge shelf
iU instrumentation unit-
Ve intervehicular commun caticns
IVL intervalometer
IvT intravehicular transfer )
iR inclination of the ascending return
JETT Jjettison
KA kilogram
KM kilometer
kwh kilowatt hour
LA iaunch azimuth or Taser aitimeter
LAT Tatitude
LBR low bit rate {TLM)
LB or 1b pound (s}
LCG liquid cooled garment
LCRU Tunar communications relay unit
L/D 1ift/drag
LD lunar day {TV lens) .
LDG landing
LDMK Tandmark
LEB lower equipment bay
LEC lunar equipment conveyor
LEVA lunar extravehicular visor assembly
LFH Tunar far horizon
LGC LM guidance computer
LH left-hand
L/H local horizontal
LHEB lefi-hand equipment bay
LHFEB left-hand forward equipment bay
LHSSC left-hand side storage container
LiOH Tithium hydroxide
LLM Tunar landing mission
LLOS landmark Tline of sight
LM lunar module
LMpP Lunar Module Pilat
LNH Tunar near horizon
L/0 lift-off
LOD lunar orbit docked
LOI lunar orbit insertion

LONG longitude
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-~ LOS

LPD
LPO
- LPM

LR

1 RRR or LR3
LRY

L/S or LS
LSM

LT

LTG

~LUB

Ly

L/V

- LVPD

M

MAD
MAG
MAN
MA X
MAX Q
MBW
MC
MCC
MCC-H
MDC
MEAS
MED
MEED
MESA
MET
MGA
M/
MIN
MIR
MLA
mm or MM
MNA or MNEB
MNVR
MON
MONC
MPL
MPS
M/R

Tunar: roving vehicje -

ABBRE?_ATIONS (CoN

loss of- s1gna1 or - Toss of site
landing: peint designator

lunar parking orbit

lunar portable magnetometer
landing’ radar sk

laser rang1ng retro- ref]ector

landing site or Iu;.r,surrace 5
Tunar surface magnetometer i
Tight
Tighting
Tubrication
launch vehicle
Tocal vertical :
launch vehicle pressure dispiay

mandatory

Madrid, Spain

magazine (camera)

manual

ma X imum

maximum dynamic pressure

medium black and white film

mapping camera

midcourse correction

Mission Control Center - Houston
main display console

measurement

medical

microbial ecology evaluation device
modular experiment stowage assembly
mission evenit timer

middle gimbal angie

minimum impulse

minimum or minutes(s)

mirror

Merrit Island, Florida, launch area
millimeter

main electrical bus A or B
maneuver

monitor

monaural

mid-Pacific line

main propulsion system

mixture ratio (fuel to oxidizer)

Txv



ABBREVIATIONS (CONT)

"mass spectrometer:

- Manned Space Flight Network:. . = .
mass spectrometer outgasing:

. motion .- . _ . .

- manual thrust vector control
multiplier

nitrogen
navigation
negative

Nikon camera
nautical miles

number
nominal
Noun XX
02 oxygen
0BS observation
0/F oxidizer to fuel ratio
0GA outer gimbal angle
0ID octal identifier .
OMNI omnidirecticnal antenna
OPR operate
QPS oxygen purge system
OPT option
ORB orbital
DRDEAL orbit rate display earth and lunar
ORIENT orientation
OVBD overboard
QVHD overhead
P pitch or program
PAD voice update
PAN panoramic
PART particie
PCM pulse code madulation
PC plane change or chamber pressure
PCI powered descent initiation
PER or PC  Pericynthion .
PGA pressure garment assembly
BGNCS primary guidance, navigation and control system (LM)
PGNS primary guidance navigation system (LM)
PHOTO photoyraph
PIPA pulse integrating penduious accelerometer

PKG package



. PROP
" PRY
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PKS

LSS

POL
- POS

< PRD

PREF

- PREP

PRESS
PRIM

 PRPLNT

©PSE

PSIA
PSID
PSIG
PT
PTC
PTT
PU
PUGS
PWR
PXX
PYRO

Qry
QUAD

R

R&B
RAD
RCDR
RCS
RCU
RCV
REACQ
REFSMMAT
REG
REL
REQD
RETR
REV
RH
RHC
RING
RLS

Parks,: Australia
-portab1e Tife support syste

. proportional

" ABBREVIATIONS (CON

phase modulated
polarity or polar121ng
positive: :

‘personal rad3at1on d051meter L

preferred
preparation -
pressure
primary

pseudo random noise
propellant

passive seismic experiment
pounds per sguare inch absolute .
pounds per square inch differential
pounds per square inch gage -

point

passive thermal control

push to talk

propeliant utilization

propeilant utilization gaging system
power '
Program XX

pyrotechnic

quantity
quadrant

roll or range

red and blue

radiator, radial, or radiation
recorday

reaction control system

remote control unit

receiver

reacquire

reference stable member matrix
regulator

release

required

retract

revolution

right-hand

rotational hand controller
ringsight

radius of Tanding site

- xvid.



SLOS

SPECT
SPAT
SPS
SR
SRC
SRX
SS
STBY
STDN
STX

- - rendezvous radar
~ roll stability 1nd1cator

realtime

ABBREVIATIONS {CONT)

remote _
rendezvous:. -
range or ranging
rate aof- descent

resaiver . -

realtime command ' '
radioisctope thermoe]ectr1c aenerator
Routine XX

shaft ang?e

satellite

S-BAND

spacecraft

signal conditioning equipment
stabilization control system
scanning telescope

southeast or subearth

secondary .
S-IVB engine cutoff

sequential events control system

sharp end forward

select

separate

sequence

standup extravehicular activity

suprathermal ion detector experiment

Saturn II {second stage)

scientific instrument module

Saturn IVB{third stage)

service module LM adapter

star 1ine-of-sight

service module

spectrometer

spoct meter

service propulsion system
sunrise \ .

sample return container

S-Band receiver mode no, X

sunset or subsolar

standby

Spaceflight Tracking and Data Network {formerly MSFN)

S-Band transmit mode no. X
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- SUBSAT
SV
ey
- SHC
SWE
SXT
SYS

T EPHEM
TA
TAN
i
TCA
™
T&0
TDAE
108
TEC
TECH
TEI
TEMP
TERM
TEX
TGT
THC
716
TLC
TLI
TLM or TM
TPF
TPI
TPM
T/R
TRANS
TRK
TRUN
TSB
v
VG
TWR

UCTA
UHT
ULL
UMB

_kix

ABBREVIATIONS

subsatellite

state vector

switch

solar wind composition
solay wind exper1ment
sextant

system

time of Ephemeris update
trunnion angle
Tananarive, Madagascar
time base or talkback
time of closest approach~
touchdown
transposition and dock1ng -
transposition docking and M eJectwon
thermal degradation sampie
transearth coast

technique

transearth injection

temperature or tempeorary

terminate
Corpus Christi,
target
translation hand controller
time of ignition

transiunar coast

translunar injectiecn
telemetry

terminal phase final
terminal phase initiation
terminal phase midcourse
transmitter/receiver
translation

track or tracking

trunnion

temporary stowage bagd
television

thrust vector control

tower

Texas

urine coliection transfer assembly
universal hand tool

ullage

umbilical



YHF
VLY
VOX
VXX

W
WRT

X

XDOT
XFER
AMIT

unbalance {meter)

undock .

United States
u]trav1ﬂTet

ve]oc1ty
velocity

~velocity
velocity.

velocity

to be

ABBREVIATIONS (CGNT

to be

_ gained (X body ax1s) :
to be gained.(Y-body axis) =~ -
to be gained {Z-body ast)

resultant velocity

velocity
velocity
velocity

USNS Vanguard

along the X- éx75
along the Y-xis
along the Z-axis

very high speed black and white film (2485)
very high freguency

valve

voice keying

Verb XX

Watts

with respect to

time of closest approach (symbol)
rate of change along the X-axis

transfer
transmit

or transmitter

XPNDER XPNDRtransponder

Y
YDOT

ZD0T
ZPN

AH
AP
AR
AV
AVC
avT

#
g

yaw

rate of change aleng the Y-axis

rate of change along the Z-axis
impedance pneumcgram

altitude
pressure
position
velocity
velocity
velocity

(difference)
(difference)
change {difference)
change {difference)
change at engine cutoff
change loaded pre-burn

change
change

frame number(s) (for camera data)

Tatitude

langitude
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| : - T
AAA/BBB/CCC/DDD - EEE, EEE, (GG, HHH, III) JJ*fp

ARA

BBB

£ce
bOD
EEE
fGa
HHH
111

Jd
JJ

KK

Lens

xxi

PHOTOGRAPHIC NOMENCLATURE .~ N
| 49 FR (K% MAG)

.L0cation'from.which3pﬁotography is tqﬂbe§§CtQmp1ished B

Camera

‘Film Type

Photography aids (1.e., brackets, intervalometer, mirror;_étc.)

“Lens Aperture Setffng

Shutter Speed
Focus Distance in Feet

Number of frames for DC, EL & NK cameras
Frame Rate for the DAC only

Magazine percent for the DAL only

CODE EXAMPLE:

1.

CM4/DAC/18/CEX-BRKT, SPOT (S5,1/250,=) 12 fps (50% MAG)

Meaning: Photos are taken from CM right hand rendezvous window using

2.

the DAC with 18mm lens and S0368 film. The camera will be
bracket mounted with the following camera settings:

f-stop from spotmeter reading, shutter speed 1/250 of

a second, focus at infinity, 12 frames per secaond, 50%
MAG.

CM4/EL/80/BW-BRKT, IVL {f5.6,1/250,=) 10 FR

Meaning: Photos are taken from CM right hand rendezvous window using

the Electric Hasselblad camera with the 80mm iens and black

& white film {3400). The camera will be bracket mounted

with the following settings: f-stop (aperture) 5.6, shutter
speed 1/250, and focus at infinity. The operation of the
shutter will be controlled by the intervalometer. Ten frames
have been allotted for this sequence.



CAMERA LOCATIONS

COMMAND MODULE

M1 - - L Side Window

- CM=2: : LH Rendezvous Window'
{M=~3. Hatch Window
CM=4 . . RH Rendezvous Window
CM-5: . RH Side Window

LUNAR MODULE

CMe1 LH Window

LM-2 Docking Window
LM-3 RH Window-

CAMERA MOUNTS

CsM
Electric Masselblad (EL} +X axis +12°
Electric Hasselblad (EL) normal to RH Side Window
Data Acquisition Camera (DAC) with right angle mirror +X axis

Data Acguisition Camera {DAC) with SXT Adapter - same as SAT shaft &
trunnion.

Data Acquisition Camera (DAC} with right angle mirror rotated 180°
looking aft out RH side window.

NIKON (NK) Twe positions
parallel to +X axis

+¥ axis +30°



xX177

e ...

SIM EXP STATUS

3 ML

n -

- F 8 o

» N S " SPACECRAFT SUNSET

- MSFN LOS

- START OF INDICATED
. - ~ REVOLUTION

- " DARKNESS

E SPACECRAFT SUNRISE

my E

L e LUNAR TERMINATOR

— . MSFN ACS

- N

- M §§=- PHOTOGRAPHIC GR- ORBITAL

I 5T §§ SCIENCE OBSERVATIONS

C FY IN

» I SCHEDULED TELEVISION

u f:'\ SUBSOLAR POINT

= \Ij




SCIENTIFIC INSTRUMENT MODULE

(r1HO4)
(1629y)

SNLYLS d4X3 WIS

EXPERIMENT STATUS CODE

_ T 3907(340 JHI) NO §
- AGLS/NO ¥ ABLS/AGLS ¥ A n_wW\zo f
- NO/440 € - AALS/NO € NO/AGLS € 15004 €
CILYEE 440/A81S 1 | 440/NO0 L 140/A818 1 AgLS 1
) IINOS NOI/dX3 | Q13IIHS/dX3 WLTY 43SV
AVH-X/YHd Y 1334S SSVW AV YIRWYD /WY dvW AWV HYd
L I H 9 1
WILdYd ¢ NILIVYd ¢ 4134/N3d0 2 WIS NON x
- N3d0 1 Alda | Aldd L Q1X3/N3d0 L amd x- -
(350710 0 LAENIY didd 0 035013 0 M4 X+ +
d3A02 WO09 Wood {(u0L11504/49A0))
A~ /YHd Y 133dS SSy AVY YWWYD dWYD dVi L1¥ WIS
] a J d ¥

3003 SNLYLS dX3




i

SECTION 1 - FLIGHT PLAN NOTES . : -
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FLIGHT PLAN NOTES

.I.i' Crew
. | A, Crew designations are as-follows:
B Designation Prime"'ﬁ iij ackQQ ',
Commander (CDR) ; Young . T-Haise
Command Module Pilot (CWP) - Matting] Roosa
Lunar Moduyle Pilot (LMP). . Duke . = - Mitchell -

'B. The nominal CM couch positians are:

Activity Left Cehter:?r “Right
Launch thru TLI CDR CMP LMP
T&D thru Entry CMP COR LMP

C. The PGA's are worn as shown in Table 2-1.

D. The crew biomedical harness and sensor wearing schedule is
shown in Table 2-2.

E. A crew status report containing the following information
for each crewman is voiced tc MCC-H after each crew sleep
period:

1. Radiatjon - Perscnal Radiation Dosimeter (PRD) readout.
2. Food - all menu items not consumed and all pantry snack
items eaten.

Sleep - estimated sleep quantity and quality.

Medication - All medications taken.

Medical Observation ~ commentary solicited on health
status, adaptation to spaceflight, medical hardware per-
formance, etc.

[4 I =N L

F. Negative reporting is used in reporting completion of each
checkiist.

G. All onboard gauge readings are read directly from the gauges
with no calibration bias applied.




1L

/CSM Systems
A

Communications -

1.

- {a). Uplink Mode 6 (Voice, PRN, and Updata) =
(b)) oWn11nka0de ~M(V01ce,~PRN TLM-HBR) :

" VHF Duplex B is used for Jaunch, and S1mp1e
j used fbr earth orb1t operations.

~ the: CSM.

il

A

The preféﬁ?ed S-Band communication modes are:

Tab]e 2~ 3_summar1zes the MSFN coverage ava11ab]e far

Table 2-4 contains a Summary of the SCheduIed CSW;&-LM TV

transm1ss1ons _

MCC-H switches OMNI antennas during TLC PTC pericds, OMNI
and HGA during TEC PTC periods. The crew manages antenna
operations during ail other TLC and TEC periods.

The HGA will be managed by the ¢rew and MCC-H in order to
minimize SIM bay experiment data loss at A0S and LOS while
in Tunar orbit during awake periods. Data System will be
controlled by MCC-H after the initial turn-on during TLC.

During the earth-orbit phase, the CSM LBR data is re-
corded when the CSM is not within MSFN coverage. The DSE
is dumped during the pass over the US prior to TLI if
possible.

CSM LBR data will be recorded during all P24 landmark
tracking.

CSM HBR will be recorded during Launch, TLI, SIVB/CSM SEP,
TD&E, all CSM SPS maneuvers, Sim Door Jettison, docking,
undocking, and LM Final Separation.

LM LBR data will be recorded during MSFN LOS periods be-
tween LM comm activation and PDI.

All entry data will be recorded in HBR during the blackout.




sem

. Electrical Power

o 0.

2.

5-
ECS a
T.

The CSH normaliy remains powered 4§ throlghout the.

Table 2-5- 11sts the fuel ce}1 Durge .

ne t1me between fuel

Based on crye pur1ty and performani _
ncide with wWater

ce]i D2 purges may be 1ncreased to:
dump times . The 02 purge at 11 ho-l
to be made on the defined purge schedu]e:

'“}1owb a Judgement

The cryogenic heaters are managed suen. that the planned
. The H, fans are.

usage is obtained out of each 02 ta,v 2

operated manually for one minute berore and after ‘each
sleep cyc1e

Table 2-6 contains the battery Chaﬁge scheduie.
nd Water Management =

Potable water is chlorinated once dfday atter the eat
period prior to each sleep period.

Waste water dump and fuel cell purge scheduling criteria:

{a} Table 2-5 contains the scheduied fuel <el1 purges,
urine dumps and waste water dumps

(1) Approximately once during each 24 hours following
the initial dump and purge when three crewmen are
in the {SM. Reduce interval to 22 hours when one
crewman is in the CSM,

(2) Hy fuel cell purges are scheduled at every other
O2 fuel cell purge after the first 02 fuel cell
purge

(b} The most opportune times to perform wasiz water dumps and
fuel cell purges are as follows:

(1) Immediately after the sextant star check in maneuver
preparation or cislunar navigation

{2) Behind the moon, with completion of dump Or purge
before AQS



(e} If poss1ble, dumps and purges are not sc'

iﬁi](d) Dumps and purges are not schedu]ed dur1n

":.(3) At 1east three hours prior to SI% Bay photograohj
and laser altimeter operat10n A _
the following periods:
(1) Ten “hours before MCC 2
S (2) E1ght hours before MCC 5

MSFN tracking periods:
(1)-Between MCC-4 and.LOI

(2) MSFN coverage in lunar orbit

(3) Ten hours hefore MCC-7 until entry
(e} A1l waste water dumps are manual.

Only one C02 absorber filter {LiOH canister) isfchanged '

at a time. Table 2-7 1ists the LiOH canister change sched-
ule. There are 26 filters on board, with 24 stowed at
launch, only 23 are required. o

At i1ift-off, the cabin contains 60% 02 and 40% Nz. The

€M is purged after Taunch. The purge is terminated
prior to LM pressurization after TLI. After the LM is
configured for ejection, it is isoiated and the CM is
purged for eight more hours.

CSM 02 pressurizes the LM after transposition and docking;

and repressurizes the LM before TLC LM entry, MCC-4 and
LM activation,

Guidance and Navigation

1.

REFSMMAT Definitions

(a) The "Launch Pad" REFSMMAT is used for launch, TLI,
and TD&E. This REFSMMAT places the IMU X-axis along
the launch azimuth at the pad and the Z-axis along the
negative radius vector. The FDAI, at Taunch, will dis-
play roll 162° (launch azimuth +390°), pitch 9C°, and
yaw 0°.




/

- (ié. )

'.'range.

(d)

(e)

- or 270°.
(¢) A

~aligns normally with the spacecraft

é maneu—.3 %
_ns during: TLC ;
the ec]lptic ¢

The “PTC" REFSMMAT is u5ed for a1l m"

The Z-axis is perpend1cu1ar
and directed: south At the. beg1nn1nu

'”Preferred” REFSMMAT is used by the “Sm;fbr LOI ;
Lunar-Orbit Plane Changes, and TEI. Jhe, CSM IMU X ax1s -
¥-body axis at the
vehicle attitude for ignition with thé £hrust directed
through the center of gravity. At burpiignitions:.the
FDAI displays roll Q°, pitch 0°, and: yaw DD, except
rol]l 180° for TEI. S o

The "Landing Site" REFSMMAT is used for Dol, PDI,
landing, and CSM lunar ovbit activities up fo the first
plane change. This REFSMMAT places the CSM and LM IMU
X-axis along the positive lunar radius vector at the
landing site at the predicted landing time and places
the Z-axis in the direction of flight parailel to the
CSM orbital plane. At nominal touchdown, the LM FDAI
displays roll 0°, pitch G°, and yaw 0°.

The "Lift-0ff" REFSMMAT is used for all lunar activities
after plane change 1, except plane change 2, and until
transearth injection. This REFSMMAT places the CSM and
LM IMU X-axis along the positive lunar radius vector at
the landing site at predicted 11 ft-off time, with the
Z-axis down range parallel to the CSM orbital plane.

At nominal 1ift-off time, the tM FDAI displays roll 0°,
pitch 0°, and yaw 0° with s1ight differences reflecting
actual touchdown yaw and slope tilt angles.

The "Entry" REFSMMAT aligns the IMU X-axis in the local
horizontal plane in the direction of flight at entry in-
terface, The entry REFSMMAT is used for MCC-7 and all
remaining activities. The Z-axis is down along the ne~
gative radius at entry interface. At entry interface,
with wings level, local horizontal, heat shield for-
ward, inplane, 1ift up, heads down, the FDAI displays
roll 0%, pitch 180°, and yaw 0°.
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7.

[:fﬁe CSM external 119ht1ﬁg is operaféd dur1hg:fﬁé'réhdezvous'
“from 17 fE-off to dock1ng -The runnTng 11ghts 0n1y
;;from CSM/LM separatlon to PDI.. L o

éare_on_al

< The tme tags “on- atti tude maneuvers in Sectmn 3 mdwate the s
~:be-there-by time uniess. otherwise stated. All.maneuver:angles

- are the angles read on the FDAL after the maneuver_has beﬂn L
?completed o s

_CCSM/LM and CSM attitude maneuvers are nonﬂa11y performed at
the rate of 0.2°/sec unless other rates are required. LM .

maneuvers are normally performed at 2°/sec unless otherw1se

-specified. - L :_gﬁg.ﬂﬁ

The SIM Bay RCS configuration provideﬁ single jet control f7 f

authority in each axis to eliminate contamination of the
SIM experiments. Table 2-8 identifies the periods when
the CSM RCS is in an uncoupled configuration.

Undocking is done radially, CSM below, using the soft un-
docking procedure. The probe is extended its full length
with the LM held on by the capture Tatches. When the rates
are nuiled, the CSM releases the LM. The separation maneuver .
is then performed immediately.

LM jettison 1s done radially, CSM below, with final sep
pyros providing approximately 0.4 foot per second thrust
radial. The separation burn is performed five minutes
after jettison, providing 2 foot per second thrust posi-
grade.

The standard register leocad for nouns 78 and 70 for SIM bay
experiment pointing using the Universal Tracking Program
P20, option 5 is:
N78 (+090.00)

(+052.25)

(+#180.00) +X-axis forward

r (+000.00) -X-axis forward

N70 (00050)

Only changes to this standard register lcad will be shown .
as required in Section 3 of the flight plan.

The SC RCS configuration and maneuver control is shown as
a DAP LOAD code in the time column where applicable in
Section 3, During passive thermal control the code is
shown as a note indicating the status of the DAP.
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F.

Propu1s1on Systems o

14

Scientific Instruments Module

1.

;. for-burns longer than 6 seconds - DOT willz
- a s1ng]e ‘bank. : L :

‘Table 2-G-Tists the CSM propulsion burns..

In ordef to conserve SM RCS ‘the SPS en91 ed.-to-
"back- up” all LM rendezvous burns requiridg a AV gredter
than 12 FPS. The SPS’ gimba? motors are not turned on dur~
ing the norma? maneuvey preparat1on e e
The SPS. a1ways is started uS1ng a 51ng1e b however, -
the other bank will be openéd 2 to 5 seconds. d@fter ignition
»be performed on-

The panoramic and mapping cameras will be p1aced in the boost
and standby modes, respectively, during launch through TD&E,
rendezvous, and all SPS thrusting maneuvers.

The following switches may be Teft in their command position
between uses in order to keep track of SIM Bay experiment status:

a} Mapping Camera Track

b) Gamma Ray Boom Deploy

¢} Mass Spectrometer Boom Deploy
d) Mapping Camera/Laser Cover

e} Alpha/X-Ray Cover

These switches will be in the OFF (center) position during SPS
burns and all other events that may induce vibration or shock,
i.e., undocking and rendezvous through LM Jettison.

The SIM experiment status will be indicated in the upper right-
hand corner of each page, or half page in the CSM fiight pian, of
Section 3. The first line will indicate the CSM attitude and
experiments positions at the beginning of each hour or half-hour
as applicable. The second line indicates the experiments' func-
tional modes as previously set up. Page xxiv defines the SIM
experiment position and mode status code.

The position of boom mounted experiments is indicated by the
length of the boom measured from the fully retracted position.
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LM sttems
“ﬁfﬁ-

1—8

Commun1cat1ons

1.

ECS

2 L]

3.

The preferred S-Band communicatizng a
{a) Uplink Mode 7 (VGlCE; Updata)
(b Downllnk Mode (Vo1ce, TLM H'

The LM DSEA schedu1e 1s shown in: TabTe 2 0. R

The LM contaihs.ambjent:air.at 1fft bff During  faunch
the pressure bleeds to zero psia.. LSF u2 pressurizes the

LM after T&D. The LM is. 1soiated after T&D and after each
entry and allowed to bleed down via leakage. Before the

first entry into the LM, the LM is vented to at least 2.7
PSID and repressurized with CSM Oé in order to enrich the

LM atmosphere. CSM 0, is used to repressurize the LM for
the second and third entries.

LM 02 is used to pressurize the LM f1ve times; atter
EVA-1, EVA-2, EVA-3, and two equxpment jettison periods,

Table 2-7 lists the Li0OH canister change schedule.

Guidance Systems

1.

The LGC and CMC use the same landing site and 1i{t-off
REFSMMATS.

The AGS is placed in standby after the "GO" 1is given for
Tunar stay at T3.

The IMU platform is oriented so that all PIPA input axes
are normal to the gravity vector, then powered down and
the LGC placed in standby approximately 1 hour after TD
until approximately 4 hours prior to 1ift-off. The LGC
is placed 1n operate several times to update the computer
clock and CSM State Vector.

To prevent overheating of the antenna, the rendezvous
radar is pointed away from the sun and turned off when
no functional use is required.
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.'*_5. The LM track}ng 11ght 15 operated G

'?3/6/32de

) uously- in the
S/C dark per1od dur1ng rendezvo R o

3Propu151on Systems : i
1. The APS/RCS 1nterconnect is used«duyping the lunar 1ift-
off and ascent:only. - _ L o
2. Table 2 11 11sts the LM propuTs1 -
_ s
E. 'Electr1ca1 Power System
1. The LM is powered ‘down.to a m7n1@um vel to conserve
battery consumables on the 1unar Su Ce from PDI +1:00
to 1ift- off -4: OO hours T
2. LM battery management is schedu1ed on “the lunpar surface
to equalize the usage of the five descent stage batteries.
Table 2-6 contains the LM battery management schedule.
Procedures L
A. CSM - Crew procedures calied ocut in the f11ght plan may be
found in the following documents:
1. Apollo Operations Handbock - CSM 113 (AOH), Volume 2
2. Crew Checklists _
3. CSM Rendezvous Procedurss
4. Lunar Landmark Tracking Attitude Studies
5. Lunar Orbit Attitude Sequence for Mission J-2
B. LM - Crew procedures called out in the flight plan may be

found in the following documents:

Apolle Operations Handbook LM- 11 Volume 2
. Crew Checklists

LM Rendezvous Procedures

LM Descent/Ascent Procedures

EVA Procedures

Lunar Surface Procedures

O AN L Y —
- - - - -
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. 5{~ynchron1zat1on of Ground -Elapsed Time (GET)

 'f,;n1z1ng the mission timer to the CMC cTock S i

'5M1sce11an90us

- ference between realtime and flight plan GET's at the?

S The rea1t1me GET is synchronized with the F11ght P1an:EET _
- ~.+~In TLC, the GET is synchronized at 48:3¢ if the differgnce
14S more than +1 minute. In lunar orbit the GET is synéhro-""

nized at' 81:35 35 and at 191:20 if the difference is moreithan
+2 minutes. The time changes are based on the expecteg:di

of Tunar orbit revs. The synchronization is performediby ..
a V70 uplink:; from the ground followed by the Crew Synchr _

A,

-Table 2- 12 conta1ns a schedule of the return to earth:biock
- data updates o

Table 2-13 is the landmark tracking and Tanding site &Eta; |
Table 2-14 contains the cryo management Schedule,

Table 2-15 contains the Apollo 16 Film Budget.




SECTION 2 - CHARTS & TABLES
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g 36727 - ~ TABLE 2-1
S 7 SUIT WEARING: SCHEDULE

- L PRESSURIZED  SUITED ®  PARTIAL SUTFWITH- - ~SHIRTSLEEVES
’ ACTIVITY (HARD ‘SUIT) (SOFT SUIT) OUT HELMET & GLOVES (ICG)

“EARTH ORBIT THRU
S-IVB EVASIVE MNVR

TLC & TEC AL

. EXCEPT TEC -EVA

. PGA TEST - - - AL
LM ACTIVATION __ . ALL
UNDOCKING CDR & LMP CHp+

UNDOCK +5MIN
. THRU CIRC ' ALL

PDI thru TD CDR & LMP CMP

LUNAR STAY | )

EXCEPT EVA ALL

LUNAR SURFACE
EVA'S & EQUIP gETT  CDR & LMP CMP

LIFT-OFF PREP ALL

LIFT-OFF COR & LMP P
THRU DOCKING

DOCKING TO LM JETT ALL
LM JETT ALL

. POST LM JETT
THRU TEI ALL

TEC EVA ALL
ENTRY ALL
. *CMP DONKHELMET & GLOVES FOR DOCKING LATCHES RELEASE.



- TABLE 2-2

CREW BIOMED HARNESS WEARING SCHEDULE®- ‘
 GET(HR:MIN) R fQﬂEZf-
;;.Prélaunch on b ;f |
14:37 T off SEE T A ° |
2455 7 on | -
;.;37:20 . o o
- 45558 - off
55:50 on SO
67:44 off  ~  on
' 79:50 _ -'dff
1 93:10 on _
53:23 on
110:45 oF Fh
122:35 on |
133:13 e
146:25 o .
156:55 of f** _
169:05 on
177:47 off off
191:02 on .
200:55 of f on
212:29 off on
223:57 on o
240:52 on .
242:22 off of f
251:54 off on
260:35 o o
273:40 on off .
284:15 on N

*In the event of an inflight medical probliem
or iilness the Flight Surgeon has the option
\\ to revise this schedule.

ARG pey option - the Crewman not on BIOMED data downlink
may elect to remove his BIOMED Harness
during the lunar surface rest pericds.
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. CSM COVERAGE BY MSFN STATIONS USING 85 F1/

TABLE 2-3

(4/16)

GOLDSTONE
(GDS)

- PARKS

HONEYSTEKLE

- MADRID

| A0S

10s | A0S .

- (PKS)

105

C(Hsg)

_(MAD)

ADS_

LOS

TLI (2:30)

| EnRTH OREIT |

TRANSLUNAR
COAST

01:29 01:33

02:50 14:01

| 24:03  38:34

tn
(3
)

)

48:28 62:41

[

1
[

l.>1
s
p

LOI (74:29)
TEI (220:20)

=]
A
<

74:50 76:15 ?
222:31 233:29 E
27:31 22357
|\ 227 057 2105
|
SEG%-02 245:458

TRANSEARTH

246:31 257:20

COAST

™2
1
L
Fe
A
oy
i
=

270:58 280:59

.
iy
£n

[
(o]

2a0:73

EI (290:23)




g TABLE 2-3 (CUNT)

(4/16)
CSM COVERAGE BY MSFN STATIONS USING 85 FT/ZTD?
GET o S o e L
_AT END GOLDSTONE PARKS HONEYSUCKLE . MADRID -
{RevjoF REV|  (eDs). | (PkS) [ (HSK) 4 (MAD)
~|-.LOT 74 29 A0S | LOS A0S [ LOS | A0S | LOS ] L0s
_ 1,-.?6 40} 74:50[ 76:15 ¢ T 11 76:15
-2 | /8:48¢ 76:591 78:24 78:24 }
- 3] 80:421 79:11] 80:16 Jooo Y| 79:28
_ 4.1 82:361 81:05! 82:10 81:16 :
5. 1..84:301 82:59) 84:04 82:591- 84+
G ) B6:24) 84:531 B5:39 84:53
7 1 88:18] 86:47 | 86:58 36:47
8 1 80:12 88 :41
9 1 92:06 2N:35
10 3400 |
11 95:54
12 97:48
13 99:471 98:09( 899:27
14 1101:451100:071101:19
15 1103:441102:061103:18
16 1105:421104:041105:17
17 1107:411106:031107:15 106:03110/:15 ] L
18 1109:391108:021109:14 108:011109:13 |
19 1111:38{7110:00¢111:12 110:004111:12 | B
20 1113:36 111:59¢113:11 | ]
21 1115:35 17113:57 111506 T L 2877 200k
22 1117:33 115:56 1118 :25: 1 e
23 (119:32
24 [121:30
25 [123:291122:361123:03
26 1125:271123:491125:01
27 1127:267125:481126:0/
28 1129:24|127:46]128:09
29 1131:22(129:45:130:57 130:24§{130:
30 1133:21(131:43]132:56 131:43}132:
31 J135:19)133:42/134:54 133:42)134:
32 [137:18]135:40(136:06 135:401136:
33 [139:16 137:391138:
34 {141:15 139:38/140:50¢139:38{140:49
-143:13 1471:36{142:48
36 |145:12 143:34 144 :46
37 {147:10 145:33146:45
38 1149:09|147:34]148:43 147:311148:43
39 [151:07[148:281150:42 149:301150:42
40 1 153:06(157:28{152:40 ! _J151:281i52:29




o e e e oy

(3/16) S
FTIDISH ANTENNA

. iU CSM COVERAGE ‘BY MSFN STATIONS USING 85 £T/2T

) -1 |AT END| GOLDSTONE PARKS HONEYSUCKLE® | iMADRID
REV|OF REV|  (GDS) (PKS) (Hsk) — | {(MAD)

‘Lio1| 74:28) A0s | Los |aos | LOS | AOS | LOS ‘Aos [Los

1155:04]153:27]154:3%

I52:29 ?52&4??]?_: -

1657:031155:25]156:38 ' 155:257156:37
159:071|157:2411358:36 ' 157 :241158:36
161:001159:221160:32 159:221160:35
162:58 B 161:2}1162:33
164:57 ' - 163:191164%:32 :
1166:55 165:181166228]165:171186:30
1168:54 - | C 167:161168:28°
1 170:52 . 1169:141170:27
172:50 o 171:131172:25
174:491773:171174:23 ' 173:121174:24

176:47 (175210 175:10]176:23

178:461177:08 177:09]177:18

T80:4517%:07 T79776] 180:19

182:431181:66 181:06]182:18

184:421183:05 183:04]184:16

186:40 185:03[186:15

188:39 187:021188:14

190:38 189:01[1984:13

192:37 190:59[7191:231190:58(192:11
194:35 192:571194:10
196:33 194:56{196:08
198:32 196:54[198:0/
200:31]197:30{198:07 198:531200:06
202:29[198:53{200: 05 200:521201:40
204:28(200:511202:04 203:411204:03
206:261202:501204:03 204:49| 206:01
208:251{206:48[208:00 206:47| 208:0C
210:241208:46209:20 208:46| 209:57

212:22 210:45{ 211 :57

214:21 212:431213:56

216:19 214:42 2715:55/214:42(215:54
218:20 | 216:40[217:55
220:20 ' 218:41(219:55
222:20 220:411221:56
222:20
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28 o TABLE 2-6
cs BATTERY CHARGE AND LM BATTERY MANAGEMENT
(4716) |

'*?CéM-BATTERYfCHARGE SCHEDULE
(HR:MIN) o . RATTERY
4133 h AR s
- 23:05 i
30:50 (IF MCC 2 IS PERFORMEDiﬂf]h7t5
48:36 TR
118:55
142:00
193:48
211:37
239:30
268:30

s
.
A

LM BATTERY MANAGEMENT SCHEDULE | .

GET BATTERY
(HR:MIN)[ 1 . 3 g | 5 6 L

93:50 [ON | ON | ON | ON | OFF | OFF | OFF
94:50 ON | ON
94:56 OFF | OFF
98: 05 ON | ON
98:55 OFF | OFF
99:21 [OFF | OFF LMP
110:25 [ON | ON | OFF | OFF COR
123:13 ON | ON ﬂ OFF
132:50 [OFF | OFF LMP
146:50 [ON | ON | OFF | OFF CDR
156:45 ON | ON OFF .
171:09 |OFF OFF ON | ON
171:31 OFF OFF

L - LUNAR BATTERY MAY BE USED ON EITHER CDR QR LMP BUS



DRI TABLE -2_-7 -.
S ae) 3
LiOH CANISTER CHANGE: SCHEDULE™

ez

CSM Li0H CANISTER CHANGE -

CHANGE: | APPROX | APPROX | ~  INSTALL © REMOVE ‘& ‘STOW
© N0 p U UGET | AT D T
o | (HR:MIN)™ { (HR) fCANISTER | POSITION | CANISTER'| STOWAGE
o T S A A NO. « - LOCATION.
1 12:08 | 4, L3 A - _B5
2 24:30 13 4 B W2 ‘BS
3 37:00 12 5 A W 3 “B5
4 48:37 9. 6 B T 4 B5
5 57:30 14 7 A 5 B6
6 71:05 . 8 B % 6 B6
7 81:54 12 9 AT B6
8 93:25 27 10 B 8 B6
9 120:35 28 11 A g A9
i0 144:52 s L2 B 16 Ag
11 167:29 1 13 A 11 A9
12 178:25 12 15 B 12 A3
13 189:59 12 16 A 13 A3
14 202: 01 13 17 B 15 A3
15 215:00 g 18 A 16 A3
16 224:11 15 19 B 17 A4
17 238:45 13 20 A 18 Ad
18 251:58 12 21 B 19 A4
19 264:18 10 22 A 20 Ad
20 273:57 10 23 B 21 A5
21 284:20 24 A 22 A5 |

NOTE: CSM LiOH CANISTER #14 IS NOT USED. IT IS TRANSFERRED
TO THE LM AFTER DOCKING TO PROVIDE ROOM FOR AN SRC.

LM LiOH CANISTER CHANGE: GET (HR:MIN) 122:55 AND 157:05




”5}6/72_

2-10
FROM
(HR:MIN) EASON
13:20 "RATE ‘DAMPING FOR PTC
35:45 RATE DAMPING FOR PTC
56: 05 RATE DAMPING FOR PTC
79:43 'SIM EXP
100:57 SIMEXP
152: 34 SIM EXP
178:49 SIM EXP .
193:33 SIM EXP & SOLAR CORONA
217:42 SIM EXP
222:32 (50 ¢ STt SIMGEXP
226:50 227:10 0 RATE DAMPING FOR PTC
237:45 239:10 - SIM EXP
241:20 244 ;03 CSM EVA
245:05 251:32 SIM EXP
251:33 251:53 RATE DAMPING FOR PTC
260:50 261:05 MNVR & RATE DAMPING .
FOR SUPER GAL AUX PTC
264:00 264:15 MNVR & RATE DAMPING
FOR ECLIPTIC AUX PTC
267:00 270:00 SCO X-1
270:10 273:15 SKYLAB CONTAMINATION
273:15 275:50 CYG X-T
275:50 276:20 MNVR & RATE DAMPING

FOR SUPER GAL PTC



- 3/6/72

BURK/

| GET I(HR:MIN)/| avT = i DATE/
_|EVENT. [ BURN TIME 1 (FPS) - CST -
CoLAUNCH | - 0o:00 125,599.0[ APR 16
| SATURN 1TMIN 44SEC N 1154
+|S-1vB 1 2:33:35.] ] APR 16
A TLT SMIN 44,2SEC |10,374.3 1428
YCSM/LM | 3:59:99 0.4 | <= APR 16
CJECTION! 3.0 SEC B 1553
MCC-1 11:39 Nom: APR 15
Zers 2333
MCC-2 30:39 Nom APR 17
Zero 1833
MCC-3 5229 Nom | -- PTC.- - APR 18
Zero 1623
. MCC-4 69:29 Nom | -- PTC - APR 19
Zero 0923
L01 74:28:38.5 | 2807.0 | NOWE LoT 175.6 APR 19
3PS 6MIN 15SEC | 52.5 1423
D01 78:35:30.3 206.0 {4 JETS | LDG SITE | 52.6 APR 19
SPS 24, 1SEC 15 SEC 10.8 1830
BAILOUT 79:22:07.5 100,0 |4 JETS | LDG SITE 52.6 APR 19
SPS 11.0SEC 16 SEC 5.3 1916
DOI TRIM LS OR LOPC-1
SPS AS REQD AS REQD
UNDOCK &|  96:13:30.8 1.0 |NONE LDG SITE | 60.5 APR 20
SEP(RCS) 3.4SEC 8.9 1208
CSM CIRC| 97:41:44.5 99.6 [2 JETS | LDG SITE | 68.2 APR 20
SPS 5.9SEC 16 SEC 57.8 1336
LOPC-1 152:28:48.1 158.7 12 JETS | LOPC-1 62.0 APR 22
. SPS 9.1SEC 17 SEC 57.3 2023
LM JETT | 177:31:15.0 ~g. 4 | - LIFT-OFF 62.0 APR 23
NO BURN 57.3 2125
CSM SEP | 177:36:15.0 2.0 LIFT-OFF 61.7 APR 23
RCS 13.2SEC 59.5 2130




Lo 3/6/72

o )
© CSM-BURN/EVENT SCHEDULE

BURN/  |GET I(HR:MIN)/| -aVT | ULLAGE | cceynar | RESULTANT| DATE/ | .
EVENT BURN TIME (FPS) BT HA/HP(NMY [ CST
LOPC-2 | 198:13:46.2 | 282.5|72 JeTs | LOPc-2 | 62.9 | APR 24
{ SPS 15.85EC - {16 SEC  57.9 1308
CSM SHAPE| 216:49:11..7 38.0{ 2 JETS | LIFT-OFF 85.0° | APR 25
SPS - ‘D2.28E€C |17 SEC | 55.0 1243
SUBSAT B A N 1+ SR GO LIFT~OFF - | APR-25
LAUNCH 218:02:08 " BURN | -~ ) -- 1356
TEI 222:20332.8 | 3212.2| 2 JETS | TEI -- APR 25
SPS 2MIN 30.5SEC “ | 17 SEC 1815
MCC-5 239:21 . Nom -- PTC - APR 26
' Zero 1115
MCC-6 268:23 Nom - PTC - APR 27
: Zero ~-- -- 1617 o
WCCe-7 387:23 Nom | -- ENTRY - APR 28] .
: Zero -- -- 1117 '
EI 290:22:45,8 ND —— ENTRY -- APR 28]
BURN ~- - 1417
SPLASH- | 290:36:03 NO - ENTRY APR 28
DOWN BURN 1430




9 3/6/72 - TABLE 2-10

: 2-13
(4/16)
 APOLLO 16 -DSEA |
| o | RECORD' TIME | _
R o X DUTY CYCLE -
e | GET = TAPE USED |ACCUM. TAPE
ACTIVITY ] MODE |(HR:MIN) | (HRIMIN) USED (HR:MIN)
COMM ACTIVATION - “{ICS/PTT| 94:20 | 4:04 x 100%
PDI PREP S WoX o o98:24 | = 4zoa | 4:04
PDI PREP 'f'__’”uox 98:24 | 0:30 x 631 -
POST TOUCHDOWN (T2) | OFF -{ 98:54 | = 0:1879 4:23
EVA-1 PLSS COMM CK -/ [ VOX | 101:50 | 0:50 % 63%
EVA-1 LMP EGRESS © 1 OFF | 102:40 = 0:31.5 | 4:55
EVA-2 PLSS COMM CK vox | 124:17 0:50 x 63%
EVA-2 LMP EGRESS | OFF | 125:07 = 31.5 5:26
EVA-3 PLSS COMM CK VOX | 147:50 0:50 x 63%
. EVA-3 LMP EGRESS OFF | 148:40 = 0:31.5 5:58
JETTISON #1 PREP VOX | 156:30 0:20 x 63%
JETTISON #1 POST | OFF | 156:50 = 0:13 6:11
JETTISON #2 PREP VOX | 170:03 0:17 x 63%
JETTISON #2 POST OFF | 170:20 = 0:10.6 6:22
ASCENT COMM (L/0 -17 MINYICS/PTT| 171:28 0:15 x 100%
LIFT-OFF =2 MIN VOX | 171:43 = 0:15 6:37
LIFT-OFF -2 MIN VOX | 171:43 0:09 x 63%
INSERTION ICS/PTT| 171:52 = 0.05.7 6:42
INSERTION I1CS/PTT} 171:52 2133 x 100%
. POST DOCKING OFF | 174:25 = 2:33 9;15%

*REMAINING TAPE (0:45) MAY BE USED AT CREW DISCRETION.




3/6/72

2-14
{owrw | eeTt(rriMiny | & ”E?";' RESULTANT | DATE/
EVENT | BURN TIME | REFSIPAT L P () | csT

POI - 98:34:40.8 e stTel  -- APR 20
- 12MIN. O1.5SEC “e -~ 1 1428
LANDING | 98:46:42.0 B LUKAR [ APR 20
- SURFACE | 1441

EVA-1 102:25 T0 - -~ APR 20
© J109:25 - -- 1819
EVA-2 | 124:50 TO - - APR 21
131:50 - -- -- 1644

EVA-3 148:25 TO NO -- -- -- | APR 22
155: 25 BURN -- - -- . 1619

ASCENT | 171:45:08.6 |6047.9| None LIFTOFF | 45.0 APR 23
FMIN 14.3SEC 9.0 - 1535

ORBIT | 171:52:23 NO -- - 45.0 APR 23
INSERTION BURN -- -- 3.7 1546

TPI 172:39:22.9  |72.1 | 4 GET IFTOFF | 51.5 APR 23 ]
2.5 SEC 10.0 SEC| - SR 1633

BRAKING | 173:18:25.4 T0| 55 4 - -- 59,¢ APR 23
GATES | 173:24:27.2 ' - - 55.3 1712
DOCKING |173:50:00.0 | NO -- -- 53.5 \PR 23
BURN 59.3 173

LM 179:16:29 229.6 | N/A LIFTOFF | 68.2 | APR 23
DEORBIT | IMIN 35.5SEC -- N 2310




3/27/72
APOLLO 16 RETURY TO EAR

GET

S HR:MIN |
TLI+90 1:30 ..COMPLETE £-30. -
PR e T
LO+15 5155 P37
LO+25 Ti3:300 Cpa7
L0435 13:30 P37
L0+45 T 13:307 P37
LO+55 13:30 p37
FLYBY 33:55 COMPLETE P-20

o T (DOCKED)
PER+2 68:05 76:25 ABB P-30
| {DOCKED)

TEI 4 72:20 83:08 ABB P-3¢
TEI 5 77:35 Rd: 34 ABB P-30
TEI 12 81:2 97:45 ABE P-30
TEI 19 81:30 117:31 ABB P-30
TEI 26 108:58 125126 ABB P-30
TEI 32 122:11 137:17 ABB P-30
TEL 41 132:30 155:07 ABB P-30
TEL 53 149:40 178:48 ABB P-30
TEI 62 177:41 196:33 ABB P-30
TEI 65 191:19 202:21 ABB P-30
TEI 72 201:25 216:17 ABB P-30
TEI 74 212:59 220:19 ABB P-30
PREL

TEI 75 219:20 222120 COMPLETE

P-30

NOM

TED 75 220:58 222120 COMPLETE

P-30

TEI 76 220:58 224:2] ABB P-30

*The maneuver s0lutions are based on the March 1, 1972, Apolio 16
{(Mission J-2) operational Trajectory Simylator Data Pack in 72-FM-&i.



TABLE 2-12 (CONT)
(4/16) = -

( = 169°34 W)

Pass FLYBY early if pericynthion is not c1ear of #

The FLYBY and PER+Z maneuvers are. docked - All other dborts are o

undocked.

pEnE

TEI 4 assumes ng DOI.

5. TEI 5 assumes DOI.

6. TEI 12 assumes no CIRC.

7. TEI 19 assumes CIRC. .
8. TEI 41 assumes no LOPC 1.

9. TEI 53 assumes LOPC 1.

10. TEI 62 assumes no LOPC 2.

11. TEI &5 assumes LOPC 2.

12. TEI 72 assumes no SHAPE MNVR.

13. TEI 74 assumes the SHAPE MNVR.



= be | 8
o2 Yeney |
LANDMARK AND LANDING
- O R REV  LATITUDE LOWGIT " ALTITUDE*
4 T o (DEG) - (DE& © AN
.. DESCARTES ~9.000 15.516 - 1404
g2 3 g7 2448 0000
T6-1- zee g5 15.48 900
62 12+ -8.936 C1sa408 o -1T0C
16-3 1255 13848 -9.000 15;49éf *   —;iﬁdﬁf'
16-4 12%%  -9.056 15.299 -.2000
16-5 124 -9.122 15.641 +,0600

16-6 12%¢ G181 15.674 +.0300

. F-1 49 01.872 88.253 - -0000

*Difference between landmark radius vector and 938.4935'
- (Mean Lunar Radius)

**One of these Tandmarks will be picked in real time as the best
Jandmark to use for the low altitude landmark tracking on REV 12.

“



TABLE 2-14

218
'  (4/16)
CRYO MANAGEMENT SCHEDULE
| GET 0, HTRS 1,2,83 | H, HTRS 182
| HRSSMIN T AUTO | OFF | AUTG | OFF
00:00 | 1,2 3 1,2
03:15 11,2,3  ,
{o15 | 1,2 | 3
14138 3 1,2
23:07 | i | 1,2
131430 D 1,2,3
32:56 . 3 1,2
53:2Q%* 1,2,3
53:45%* 3 1,2
66:10%* 1,2,3
67:45%* 3 1,2 - .
70:05%* 1,2 3 1,2 ’ 3
93:48 3 1.2
107:25 1,2 3
191:27 3 1,2 |
201:30 1,2 3 g
241:22 1,2,3 |
245:00 1,2 3 ;

*Qpen S0W cb in oxygen tanks 1, 2, & 3 at 70:05
**]f LM/CM AP>2.4 PSID, these actions are reguired.
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