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TEL BURN TABLE . . . & . & . o . e e e e e e e e a 3-338
MLC-5 BURN TABLE . . . . & . . o v v s e e e e e e e s 3-350
MCC-6 BURN TABLE . . . . . .« . . v v v v it i v v e s s 3-386

MCC-7 BURN TABLE



xi

ABBREVIATIONS
ABE abbreviation or abbreviated
AC alternating current
ACCEL accelerometer
ACN Ascension
ACT activation
ACO acquisition or acquire
AEA abort electronics assembly
AGS abort guidance subsystem
AH ampere hours
ALSCC Apollo Tunar surface close-up camera
ALSE Apolio lumar surface drill
ALSEP Apolilo Tumar surface experiment package
ALT altitude
ALTH aitimeter
AN amplitude modulation
AP or amp  amperes
AMPL amplifier
ANG Antigua
ANT antenna
ACH Apoilo Operations Handbook
AGL Atlantic Ocean line
AQS acquisition of signal or acquisition of site
AOT alignment optical telescope
AP alpha particle spectrometer
APS ascent propulsion subsystem
ARLA Apollo range instrumentation aircraft
ARS atmosphere revitalization system
ASC ascent
AT alignment technigque
ATT attitude
AUX auxiltiary
AZ azimuth
BAT battery
BEF blunt end forward
BD band
BDA Bermuda
BIOMED bio-medical data
BKWD backward
BMAG body mounted attitude gyro
BP barber pole
BRKT bracket
B5155 buddy secondary 1ife support system
BT burn time
Bl backup

BW black and white (Film 3400)



X711

EWD backward

BY] black and white {Film 3401)
CAP COM capsule communicator

CAL calibration

CAMR or CAM camera

B cireuit breaker

CCGE cold cathode gage experiment
CCIG cold cathode ion gage

CCW counter ciockwise

LOH constant delta altitude

CDR Commander

cbu coupling data unit

CEX color exterior {S0368)

CIN color interior (SO168}

CIRC circulation

CK chegck

CKT circuit

C/L centeriine or checklist

CH command module

CMC command module computer

CMD command

CMP Command Module Pilot

CNTL control

c/0 check out

COAS crew optical aligmment sight
COMM communications

CONFIG configuration

COMP compare or compensate

CONT centinue or contingency

CF control point

CPLEE charged particle Tunar environment experiment
CRO Carparvon, Australia

CRYD cryogenic

CS contingency sample

CSI coelliptic sequence initiation
CSM command and service modules
CST central standavd time

C/5 central station

CTR cenfer

CEHS caution and warning system
LW clockwise

CWEA caution and warning electronics assembly
CWiz constant wear garment

CYE Grand Canary Island



EFH

ELEY
EMER
EMS
EHU
ERG
ENH
ENT

EQM
EPO
EPHEM

*iii

data acquisition camera

digital auto pilot

deadband

direct current or data camera (70mm)
digital command assembly

data entry and display assembly
degrees

depletion

descent

digital event timer

difference

direct

docked

detailed objective

descent orbit insertion
deployment

descent propulsion system

door

dome removal tool

documented sample
discriminator

data storage eguipment{CSM)
dats storage equipment assembly (LM]
display and keyboard

deep space measurement
detajled test obisctive

digital uplink assembly

down

erasable or enter
environmental control system
sxplosive device

eastern daylight time

earth far horizon

earth (atmosphere} interface and entry interface
electrocardiogram

electric Hasselblad camera
elevation

emarqgancy

entry monitor system
extravehicular mohility unit
engine

garth near horizon

entry

earth orbit

end of mission

earth parking orbit
Ephemeris



Xiv

EFS electrical power subsystam
EQUEP equipment

ERECT erectable

ERR error

EST eastern standard time

ETB equipmant transfer bag

EV extravehicular

EVA extravehicular activity

EVAP evaporator

EVCS extravehicular commurications system
EVT extravehicular transfer

EXP experiment

EXT external or extend

T f-step

FAM famiiiarize or familiarization

FC fuel cel]

FCS fecal containment system

FDAI f1ight director attitude indicator
FLT flight

FH frequency modulated

FOY field of view

FPS feet per second

fps frames per second

FR frame(s?

FREQ frequency

FT or ft feet

FTO flight test objective

FTP full throttle position

F1T fuel tranfer toal

FWD forward

G.A. gas analysis

GA gimbal angle

GEI Grand Bahama Islands

GBM Grand Bahama (MSFN)

GBC gyro display coupler

GDS Goldstone, California

GET ground elapsed time

GETI ground elapsed time of ignition
GETIL ground elapsed time of landing for TIG time of abort burn
GLY glycol :
GMT Greenwich mean time

G&C guidance and contrg)

GE&N guidance and navigation

GNCS guidance, navigation and control system {CSM)
GR Jamma ray spectrometer

GHM Guam

EYM Guaymas, Mexico



Xy

H? hydrogen

HA apogee altitude

HAW Hawaii

HBR high bit rate (TLM)

HD highly desirable

HDC hasselblad data camera

HFE heat flow experiment

HGA high-gain antenna

HI high ?switch position)

HOR horizan

Hz2(0 water

HP perigee altitude

HR hour(s}

HSK Honeysuckle (Canberra, Australia)
HTC hand tool carrier

HTR heater

HTY USNS Huntsville

ICOU Tnertial coupling data unit
ID identification

ICG inflight coverall garment
TGA inner gimbal angle

TGN ignition

MU inertial measurement unit
INCR increase

IND indicator

INIT initialization

INT interval

IP initial point

L interim stowage assembly

[U instrumentation unit

IVC intervehicular communications
TVL intervalometer

IVT intravehicular transfer

ik inclination of the ascending return
JETT Jettison

KG kilogram

KM kilometer

kwh kilowatt hour

LA launch azimuth or laser altimeter
LAT latitudea

LBR low bit rate (TLM)

LB or 1b  pound(s)

LCG 1iquid cooled garment

LCRU tunar communications relay unit



xvi

L/D 1ift/drag

LD Tunar day (TV lens)

LOG Tanding

LDMK Tandmark

LEB Tower equipment bay

LEC lunar equipment conveyor

LEVA lunar extravehicular visor assembly
LFH lunar far horizon

LGC LM guidance computer

L Teft-hand

L/H local horizontal

LHEB Teft-hand equipment bay

LLHFEE left-hand forward eguipment bay
LHSSC Teft-hand side storage container
L10H 1ithium hydroxide

LLM Tunar landing mission

LLOS landmark line of sigh

LK Tunar module b

LMP Lunar Module Pilot

LNH lunar near hovizon -

L/O l1ift-off

LOI lunar orbit insertion

LONG longitude

LOS toss of signal or Yoss of site
LPD landing point designator

LPO Junar parking orbit

LPM Tunar pertable magnetometer
LR landing radar

LRRR or LE3 laser ranging retro-reflector
LRY lunar roving vehicle

L/S or LS landing site or lunar surface
LSH lunar surface magnetometer

LT light

LTG Vighting

LuB lTubrication

LY Taunch vehicle

L/ Jocal vertical

LYPD launch vehicle pressure display
M mandatory

MAD Madrid, Spain

MAG magazine (camera)

MAN manual

MAX ma ¢ mum

MAX 0 maximum dynamic pressure

MBH medium black and white film
MC mapping camera

MCC midcourse correction



MCC-H
MDC
MEAS
MED
MESA
MET
MGA
M/ 1
MIN
MIR
MLA
mm or MM
MHA or MNB
MNVR
MON
MOND
MPL
MPS
M/R
M5
MSFH
MS0
MTVC
MULT

NZ
HAY
NK
NH
NO.
NOM
NXX

2

0BS
OfF
OGA
OI0
{MNI
OPR
ups
CPT
ORB
ORDEAL
ORIENT
OVBD
OVHD

Xvii

Mission Control Center - Houston
main display consoie

measurement

medical

modular experiment stowage zssembly
mission event timer

middle gimbal angle

minimum impulse

minimum or minutes{s)

mirror :
Merrit Isiand, Florida, launch area
millimeter

main electrical bus A or B
mansuver

monitor

monaural

mid-Pacific line

main propulsion system

mixture ratio (fuel to oxidizer;
mass spectrometer

Manned Space Flight Network

mass spectrometer outgasing
manual thrust vector control
multiple

i trogen
navigation
nikon camera
nautical miles
number

nominal

Moun XX

oxygen

observation

gxidizer to fuel ratio
cuter gimbal angle

octal identifier
omnidirectional antenna
operate

oxygen purge system
aption

arbital

arbit rate displiay earth and lunar
orientation '
overboard

overhead



AviiT

P pitch or program

PAD yoice update

PAN panoramic

PART particle

PCH pulse code modulation

PC ptane change or chamber pressure
PDI powered descent initiation

PER or PC  Pericynthion

PGA pressure garment assembly

FGNCS primary guidance, navigation and control system {(LM)
PGNS primary guidance navigation system (LM)
PHOTO photograph

PIPA pulse integrating pendulous accelerometer
PKG package

PLSS portable 1ife support system

PH phase modulated

POL polarity or polarizing

PRD passive radiation dosimeter

PREF preferred

PREP preparation

PRESS pressure

PREM primary

PROP praportional

FRH pseudo random neise

PRPLNT propellant

PSE passive seismic experiment

PSIA pounds per square inch absolute
PSID pounds per square inch differential
PSIG pounds per square inch gage

PY paint

PTC nassive thermal contral

P propellant utilization

PUGS propeilant utilization gaging system
PHR power

PRX Program XX

PYRO pyraotechnic

qry quantity

QUAD quadrant

R rell or range

R&B red and blue

RAD radiator, radial, or vadfation
RCDR recorder

RCS reaction control system

RCY remote control unit

RCY receiver

REACT reacquire



REFSMMAT
REG
REL
REQD
RETR
REY
RH
RHC
RING
RLS
RMT
RNDZ
RNG
ROD
RR
RST
RSLV
RT
RTC
RTG
RXX

SA
SATT
$-BD
5C
SCE
SC5
SCT
SE
SEC
SECO
SECS
SEF
SEL
SEP
SEQ
SEVA
SIDE
SII
SIM
S-IVB
SLA
SLOS
. SM
SPECT
SPOT

xix

reference stable member matrix
regulator

release

required

retract

revalution

right-hand

rotational hand controller
ringsight

radfus of landing site

- rendezvous

range ar ranging

rate of descent

rendezvous radar

rol] stability indicator

resalver

realtime

realtime command

radioisotope thermoelectric generator
Routing XX .

shaft angle

satellite

S~BAND

spacecraft

signal conditioning equipment
stabilization control system
scanning telescope

southeast or subearth

secondary

5-1¥8 engine cutoff

sequential events control system
sharp end Torward

salact

saparate

sequence

standup extravehicular activity
suprathermal ion detector experiment
Saturn II (second stage}
scientific instrument module
Saturn IVB{third stage)

service moduie LM adapter

star Tine-of-sight

service module

spectrometer

spot meter



XX

SPS seryice propulsion system
SR sunrise

SRL sample return container
S5RX S-Band receiver mode no, X
55 sunset or subsolar

STBY standby

STX S-Band transmit mode no, X
SUBSAT subsatellite

S.V. ztate vector

SH switch

SWC solar wind composition

SWE solar wind experiment

ST sextant

5YS system

T EPHEHM time of Ephemeris update
TA trunnion angle

TAN Tananarive, Madagascar

T8 time base or talkback

TCA time of closest approach
TD touchdown

T&D transposition and docking
TDEE. transposition docking and LM ejection
TDS thermal degradation sample
TEC transearth coast

TECH technique

TET transearth injection

TEMP temperature

TERM terminate

TEX Corpus Christi, Texas

TGT target

THC translation hand controller
TIG time of ignition

TLC translunar coast

TLI translunar injection

T or T telemetry

TPF terminal phase final

TPI terminal phase initiation
TPH terminal phase midcourse
T/R transmitter/receiver

TRANS iranslation

TRK track oy tracking

TRUN trunnion

TV television

TVC thrust vector control

THR tower



UCTA
UKHT

UHB
UNBAL
UNDK
Us

uy

v

Gy

YGX
Y&y
VG&Z
VR
¥X
VY
vZ
VAN
YHBY
VHF
¥LY
VOX
VXX

WRT

X

X0oT
XFER
AMIT

X%

urine ¢ollection transfer assembiy
universal hand tonl

ullage

umbilicai

unbalance (meter}

undock

United States

ultraviclet

velocity
velocity to be gafned as reiated to IMU orientatian

velocity to be gained (X-body axis)
velocity to be gained (V-body axis}
velocity to be gained (Z-body axis)
resultant velocity

velocity along the X-axis

velocity along the Y-azis

velocity along the Z-axis

USNS vanguard

very bigh speed black and white film
very high frequency

valve

voice keying

Yerb XX

with respect to

time of closest approach {symbol)
rate of change alang the X-axis
transfay

transmit or transmitter

XPNDER XPNDRtransponder
%R

Y
YDOT

00T
ZPN

A-ray spectrometer

yaw

rate of change along the Y-axis

rate of change along the Z-axis
impedance pneumogram



LAz
aH
AP
AR
sy
aVC
aNT

%x11

azimuth change [difference)
altitude change (difference)
pressure change {difference)
position change (difference)
velecity change (difference)
velocity change at engine cutoff
yelocity change loaded pre-burn

frame number{s) {for camera data)
latitude

Tangitude



¥xiii

PHOTOGRAPHIC NOMENCLATURE

AAA/BBB/CCC/DDD - EEE, EEE, {fGG, HHH, III} (JJ fps or JJ FR) (KK MIN)

ARA
BBB
cee
poD
EEE
&G
HHH
I

dJ
Jd

KK
KK

LL

(LL% MAG)
Lacation from which photography is to be accomplished
Camera
Lens
Fitm Type
Photography aids {i.e., brackets, intervalometer, mirror, etc.)
Lens Aperture Setting
Shutter Speed
Focus Distance in Feet

Number of frames for 0C, EL & NK cameras or
Frame Rate for the DAC only

Magazine percent for the DAC only
Operating time (minutes) for TV

Magazine percent for the DAL only

CODE EXAMPLE:

]I

CMA/DAC/18-CEX-BRKT, SPOT (5,1/250,=){12 fps)(4 min)(50% MAG)

Meaning: Photos are taken from (M right hand rendezvous window using

2l

the DAC with 18mm Tens and S036B film. The camera will be
bracket mounted with the following camera settings:

f-stop from spotmeter reading, shutter speed 1/280 of

a second, focus at infinity, 12 frames per second, 50%

MAG for 4 min to be used.

(M4/EL/BO/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 lens and black
& white film (3400). The camera will be bracket mounted
with the following settings f-stop {aperture) 9.6, shutter
speed 1/250, and focus at infinity. The operation of the
shutter will be controlled by the intervelometer. Ten frawmes
have been alloted for this sequence.
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PHOTOGRAPHIC NOMEWCLATURE (CONT)
CAMERA LOCATIONS

COMMAND MODULE

{M=1 H Side Window

CM-2 IH Rendezvous Window
{M-3 Hatch Window

M=-4 RH Rendezvous Window
CM-5 RH Side Window

LUNAR MODULE

LM-1 LH Window
LM-2 Docking Window
LM-3 RH Window

CAME RA MOUNTS

CSM
Electric Hasselblad (EL) +X axis +12°
Flectric Hasselblad (EL) novmal to RH Side Window
Data Acquisition Camera with right angle mirror (DAC) +X axis

Data Acquisition Camera with SXT Adapter - same as SXT shaft &
trunmion

NIKOM {NK} Twa positions
parallel to +¥ axis

+% axis +30°
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AXV

SYMBOL NOMENCLATURE

o~

EXPERIMENTS ————=

LANDING SITE (TCA)

=Z=muwuvn =
LILURRER

LUNAR TERMINATOR

SPACECRAFT SUNSET

MSFN LOS

START OF INDICATED

REVOLUTION  GAMMA RAY*
X-RAY
ALPHA PART

DARKNESS LASER ALTM
MASS SPECT

SPACECRAFT SUNRISE

MSFN AOS

SPACECRAFT NOT IN—--.
SIM BAY POSITION

|
i
LUNAR TERMINATOR |
!
|

SCHEDULED TELEVISION

l—@-z*—nmz
'-l'l'l\'..'-—h—

|
!
!
SUBSOLAR POINT '
L

*DEGRADED SIM BAY DATA



II.

FLIGHT PLAN NOTES

Crew

A. Crew designations are as follows:
Designation Prime Backuy
Commander | CDR) Scott Gordon
Command Module Pilot (CMP) Worden Brand
Lunar Module Pilot (LMP) Irwin Schmitt

B. The nominal CM couch positions are:

Activity Left Center Right
Launch thru TLI CDR {MP LMP
T&D thru Entry CMP CDR 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. Crew status reports are voiced to MCC-H before and after craw
sleep periods., After waking, the crew reports sieep chtained
during the last 22 hours and personal dosimeter readings. Before
going to sleep, the crew reports medication used and any ather
pertinent information on activities performed.

F. MNegative reporting is used in reporting completion of each
checklist,

G. A1l onboard gauge readings are read directly from the gauges
with no calibration bias applied,

C5M Systems
A. Communications
1. The preferred S-Band communication modes ave:
(a) Uplink Mode 6 (Voice, PRN, and Updata)
(b) Downlink Mode 2 (Voice, PRN, TLM-HBR)

2.  VHF Duplex B is used for launch, and Simplex A s
used for earth-orbit pperations,

3. Table 2-3 summarizes the MSFN coverage available for
the CSM,

1-1



6.

Table 2-4 contains a summary of the scheduled C5M & LM
TV transmissions.

MCC-H switches OMNI antennas during TLC and TEC rest

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

To optimize the return of SIM Bay data, the crew will
manually acquire with the HGA during awake period,

During the earth-orbit phase, the CSM LBR data is re-
corded when the CSM is not within MSFN coverage. The DSE
1s dumped during the pass over the US prior to TLI if
possible,

C3M HBR data will be recorded during all P24 Tlandmark
tracking,

CSM HBR will be recorded during all CSM engine burns. at
Sim Door Jettison, TD&E, and during DAC/SXT Photo test.

LM LBR data will be recorded during LOS pariods between
CEM/LM Separation and PDI.

Along with manually acouiring MSFN with the HGA, the crew,
instead of the greund, will rewind the DSE prior to the
manual HBA acquisition to optimize the return of SIM Bay
data. The crew will rewind manually for playback at a
specific time.

A1l entry data will be recorded in HBR during the blackout.

Electrical Power

1.

The CSM normally remains powered up throughout the mission.
Tab]g 2-5 1ists the fuel cell purges.

Based on crye purity and performance, the time between fuel
cell 02 purges may be increased to coincide with water

dump times, The 02 purge at 10.5 hours allows a judgement
to be made on the defined purge schedule.
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5.

The cryogenic heaters are managed such that the planned
uszge is obtained out of each Dz. The H2 fans are oper-

ated manually for one minute befors and after sach sleep

cyele, prior ta SPS or S-IVB thrusting and pre-CSM/LM
ejection.

Table 2-6 contains the battery charge schedule.

D. ECS and Water Management

1.

Potable water is chlorinated once a dey after the eat
pericd prior to each sleep period.

Waste water dump and fuel cell purge criteria:

{a) Waste water dumps, fuel cell purges, and urine dumps
in Tunar orbit are scheduled at the following times:
(see table 2-5 for the scheduled fuel cell purges

(c)

and

(1)
(2}
The
and

(1)

(2)

waste water dumps)

Once during each 24 hours, if possible, following
the initial dump and purge
H2 fuel cell purges are scheduled at every other

0, fuel cell purge after the first 02 fuel cell
purge

most opportune time to perfovin waste water dumps
fuel cell purges are as follows:

Inmediately after the sextant star check in mansu-
ver preparaticn or cislunar navigaticon

Behind the moon, with completion of dump or purge
before AQS

If possible, dumps and purges are not scheduled during

the

following perinds:

(1) Ten hours before MCC-2 or a TLC P23 or until just

(2]

before the midcourse change only

Eight hours before MCC-5
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(d) Dumps and purges are not scheduled during the following
MSFN tracking periods:

{1) Between MCC-4 and LOI

(2} Four hours before DOI

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

3.  Only one C0? absorber filter (Li0H canister) is changed
at a time. Table 2-7 1ists the Li0H canister change
schedule. There are 30 filters on board, with 28 stowed
at launch, only 23 are required.

4, At lift-off, the cabin contains 60% 02 and 40% NE' The

CM ispurged after launch. The purge is terminated

prior to LM pressurization after TLI. After the LM s
configured for ejection, it is isolated and the CM is
purged for eight mere hours, )

5.  CSM Dz pressurizes the LM after transposition and dockings

and repressurizes the LM before TLC LM entry, Sim Door
Jett and LM activation.

E. Guidance and Navigation
T. REFSMMAT Definitions

(a) The "Launch Pad” REFSMMAT is used for launch, TLI.
and TOAE. This REFSMMAT places the IMU X-axis alony
the Jaunch azimuth at the pad and the Z-axis along the
negative radius vector, The FDAI, at launch, will dis-
play roll 170° {launch azimuth +3¢°}, pitch 90°, and
yaw 0°,



(b} The "PTC" REFSMMAT is used for all midcourse maneu-
vers (except MCC-7) and for other operations during
TLC and TEC, This REFSMMAT places the X-axis in the
ecliptic plane and perpendicular io the earth-moon
line projection in the ecliptic plane at the average
time of transearth injectiom for the manthly launch
window and azimuth range. The Z-axis is then perpen-
dicular te the ecliptic and directed south. At the
beginning of the PTC Mode the spacecraft maneuvers to
an FDAL display of pitch 20°,

(c) A "Preferred" REFSMMAT is used by the CSM for LOI,

Lunar-0rbit Plane Change, and TEI. The CSM IMU X-axis
aligns normally with the spacecraft X-body axis at the
vehicle attitude for ignition with the thrust directed

through the center of gravity. At burn ignition, the
FDAI displays roll 0°, pitch 0%, and yaw 0%, In the
case of the DI TRIM burn, the IMU X-axis may be a-
ligned 45° from the spacecraft body axis at ignition
attitude. The Z-axis is in the planz formed by the
¥-axis and the positien vector and directed down
toward the moon.

(d) The "Landing Site" REFSMMAT is used for DOI, FDI,

landing, and CSM Tunar orbit activities up to the sec-

ond plane change. This REFSMMAT places the CSM IMU
X-axis along the positive lumar radius vector at the
landing site at the predicted landing time and places

the 7-axis in the direction of flight parallel to the
CSM orbital plane. At nominal Touchdown, the LM FDAI

disptays roll 0%, pitch 0°, and yaw C°.

(e) The "Lift-Off" REFSMMAT is used for all lupar activi-
ties after plane change 2, through rendezvous, and L4
jettison. This REFSMMAT places the CSM IMU X-axis
along the positive Tunar radius vector at the landing
site at predicted 1ift-cff time, with the Z-axis down
range parallel te the CSM orbital plane. At nominal
1ift-off time, the LM FDALI displays roll 0°, pitch 0°
and yaw 0° with slight differences reflecting actual
touchdown yaw and slope ti1t angles.

¥

{(f} The "Entry" REFSMMAT aligns the IMU X-axis in the local
hoyizontal 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-
1=5



ward, inplane, 1ift up, heads down, the FDAL displays
roll 0°, pitch 180°, and waw 0°.

The CSM external lichting is operated during the rendezvous
from 1ift-off to docking. The running 1ights only are on
from CSM/LM separation to PDI.

The time tags on maneuvers in Section 3 indicate the com-
pleticn time of the maneuvers unless otherwise stated. A1l
maneuver angles are the angles read on the FDAI after the
maneuver has been completed.

CSM/LM and CSM attitude maneuvers are normally performed

at the rate of 0.2°/sec (0.5°/sec after rendezvous and
docking) unless other rates are reguired. LM maneuvers

are normally performed at 2°/sec unless otherwise specified.

The SIM Bay jett configuraticn provides single jet control
authority in each axis to eliminate RCS contamination of
the SIM experiments. See Table 2-8 for the period in

Tunar orbit when the CSM is in a non-SIM Bay 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 latches. When the rates
are nulled, the CSM releases the LM, The separation maneu-
ver is then performed immediately.

LM jettison is 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 one foot per second thrust
retrograde.

Propulsion Systems

1.

In order to conseyve SM RCS, the SPS engine is used to
"back-up" all nominal LM rendezvous burns. The SPS gim-
bal motors are not turned on during the normal maneuver
preparation,

The SPS is always started using a single bank, however,
the other bank will be opened 2 to 5 seconds after Tgni-
tion for burns longer than & seconds.

Table 2-=9 1§sts the CSM propulsion burns,
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III. LM Systems

A. Communications

1.

B. ELS

The preferred S-Band communications are:
(a} Uplink Mode 7 {Yoice, Updata)
(b) Downlink Mode 2 (Voice, TLM-HBR, PRHN, BIOMED)

The LM DSEA schedule is shown in Table 2-10.

The LM contains ambient air at 1ift-off. During launch
the pressure bleeds to zero psia. CSM G2 pressurizes the
LM after T4D. After T&D, the LM is isolated and allowed
to bleed down via leakage. After the first LM egress,
the LM is isolated and allowed to leak down. For the
entry inte the LM before undocking, the CSK 02 is used

to pressurize the LM. This procedure insures 4 higher
percentage of oxygen in the LM at the first EVA.

LM 07 is used to pressurize the LM five times; after the
SEVA, EVA-1, EVA-2, EVA-3, and after equipment jettison.

€. Cuidance Systems

1.

The LGC and CMC use the same landing site and Tift-off
REFSMMATS,

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

The IMJ {5 powered down and the LGC placed in standby
approximately 1 hour after TD until prior to Post EVA-3
cahin cleanup. The LGC is placed in operate several times
to update the computer clock.

To prevent gverheading of the antenna, the rendezvous
radar is pointed away from the sun and turned off when
no functional use is required.

Lunar gravity measurement data are provided by putting
the LGC in POO for 10 minutes prior to surface powerdown,
and for approximately 45 minutes prior to the F22 Lunar
Surface Navigation before ascent.

The LM tracking light is operated contipuously in the
S/ dark period during rendezvous,
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Propulsion Systems

1.

2.

The APS/RCS interconnect is used during the lunar 11ft-
off and ascent only.

Table 2-17 Tists the LM propulsion burns.

Electrical Power System

1.

The LM is powered down to a minimum level to conserve
battery consumables on the Tunar surface from PDI +1:15
to 1ift-off -3:15,

LM battery management is scheduled on the Tunar surface
to egualize the usage of the five descent stage batteries.
Battery management perfods are at 105:35, 118:70, 127:45,
T48:50, 160:15 and 169:40,

IV, Proceduras

A.

CSM - Crew procedures called out in the Flight Plan may.be
found in the following documents:

-
-

*

O L fa L py —

-

Apollo Operations Handbook - CSM 112 (AQH), Yolume 2
Crew Checklists

L5M Rendezvous Proceduras

Photographic and TV Procedures

Lunar Landmark Tracking Attitude Studies

Lunar Qrbit Attitude Sequence for Mission J-1

LM - Crew procedures called out in the flight plan may be
found in the following documents:

— £ LT e ek N —

Apolle Operations Handbook LM-10, Yolume 2
Crew Checklists

LM Rendezvous Procedures

LM Descent/Ascent Frocedures

Photographic and TV Procedures

EYA Procedures

Lunay Surface Procedures
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V. Synchronization of Ground Elapsed Time [GET)

The realtime GET is synchronized with the Flight Plan GET.
In TLC, the GET 1is synchronized at 53:00 if the difference
15 more than +1 minute. In lunar orbit the GET is synchro-
nized at 96:50 and at 150:20 if the difference is more than
12 minutes. The time changes are based on the expected dif-
Terence between realtime and flight plan GET's at the start
of lunar orbit revs. The synchronization is performed by

a V0 uplink from the ground followed by the crew synchro-
nizing the mission timer to the CMC clock.

VI, Miscellaneous

A.

Table 2-12 contains a summary of the expected block data up-
date times.

Teble 2-13 contains landmark tracking and landing site data.

Table 2-14 1s a schedule of the P23 cistunar navigation
sightings. .

Table 2-75 contains a film budget for the Mapping Camera.

TabTe 2-16 contains a film budget for the Panoramic Camera.

1-8



TABLE 2-1

SUIT WEARING SCHEDULE

ACTIVITY

PRESSURTZED
(HARD SEIT}

SUITED
{SOFT SUIT)

PARTIAL SUIT WITH-
OUT HELMET & GLOVES

SHIRTSLEEVES
{1CG)

LAUNCH

ALL

EARTH ORBIT THRU
S-IVB EVASIVE MHVR

ALL

ST DOOR JETTISON

ALL

TLC & TEC
EXCEPT TEC EVA

ALL

LM ACTIVATLON

ALL*

UNDOCKING -40MIN
TO UNDGCKING +5MIN

COR & LMP*

CHp

UNDOCKING +5MIN
THRU CIRC

ALL*

CIRC TO
™ - 1 HR

CDR & LMP*

CHP

TD - 1 HR
TG +1=MIN

COR & LMP*

CMP

LUNAR STAY
EACEPT SEVA & EVA

ALL

SEVA* & SURFACE
EVA's

COR & LMP

CHp

LIFTOFF -Z5MIN
THRY DOCKING

CDR & LWP

Chp

LM JETT THRU
TEl

ALL

TEC EVA

ALL

ENTRY

ALL

*The CDR & do not wear the LG dyring these phases.

**The CMP dans heimet and gloves for latch cocking and then doffs.
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Time, g.e.t.
Prelaunch

130
26:
37
14:
60:
;15
H4s10]
97:

13

71
85

87

107:
117:
127
139:
149:
(45
178:
189:
2Q2:
142

159

211

226
240:
243
249:
:38

274:

788:

261

10
30
0o

QQ

Q5

+30

19
Al
50
18

30

a5

Q0
14

40
50
25
30

41
30

CREW BIOMED HARMESS WEARING SCHEDULE

CER

on
off
on
off

on
off

on

off*

off
on
off

an

off

on
off

TABLE 2-2

{7/26)

CMP

on
off

on
off

an
of f

on

aff

an

off

on

off

an
off

L

on

off

on
off

on

aff#
onx

oF ¥
an®

off

on
off
on
off
an
off

on

¥Crew oplion - the COR & LMP may elect to wear their biosensors throughout the

period of lunar surface activities.
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TABLE 2-3 (CONT)

SC COVERAGE BY MSFN STATIONS USING 85FT/210FT DISH ANTENNA

GET GOLDSTONE PARKS HOMEY SUCKLE MADRID
AT END (GDS) (PKS) (HSK) (MAD)
REY OF REY
LOT 78131 ADS LOS AOS LO% ADS LOS A0S LOS

1 80:41 78:65 80:20 78156 80:2(

2 82:49 81:03 82:28

3 $ia4:43 83:16 q4:21 83:18 fd:21

4 $6:39 2509 8G: 14 8h:43 g6:14 85:09 2614

5 88-30 B7:03 ng:08 £7:03 BE:08 47:03 5308

f 90+23 88:57 90:02 86507 9002

7 g2:17 90 : 50 91:56 90:50 01:546
b 94:11 97 .44 43:49 92:44 83:4%

g 9¢:04 a4 ;38 05:43 95;42 0L-42
10 Q7«5 0631 G7:10 95:1371 97:36
11 qg.52 Qa8 :24 4930
12 107:45 0078 | 107:23
K 103:43 103:19 | 103:21 T02:10 | 103:22

[ 14 105:4% 104:08 | 105020 104:08 | 105:20
15 10740 106:00 | 10718
16 1049:38 108:04 | 109:16 108:04 | 109:76

7 11136 110:02 1 111:14 110:18 | 111:14 110:02 | 111:14
18 113:34 112:01 { 113:13 172:00 | 113:13 112:00 § 113:13
19 115:32 113:59 | 115:11 113:59 {1 115:11
20 117:30 115:06 | 117:09 115:56 | 117:09

| 2] 1149:28 117:556 | 11%:07 117:55 | 119:07
27 121:87 119:53 1 121:06 120:46 1 127:05
23 123:25 121:51 | 122:00 1271:51 | 123:03
24 175:23 123:49 | 12501
25 127:21 125:47 | 126:59
25 179:19 126:18 | 125:58 127:46 | 128:58
27 131:17 129:43 | 130:56 i_ 129:44 | 129:57
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TABLE 2-3 {CONT)
SC COVERAGE BY MSFN STATIONS USING 85FT/Zi10FT DISH ANTENNA

i GET GOLDSTONE PARKS HONEYSUCKLE MADRID
AT EHD (GDS) (PKS) (HSK) (MAD)
REV | OF REY
AGS 163 A0S LOS DS 0% ADS 105
(57 16022 188:47 | 189:59 188247 | 189:59
54 192:20 190:45 | 191:57 190:45 | 191:57
59 15417 192:42 | _193:55 192:43 | 195:55
50 196-1¢ 194:41 | 195:54 195:43 | 195153
81 198:14 196:39 | 197:09 196:39_| 157:3]
¥ 200212 198:37 | 199:49
63 20210 200335 | 20]:47
64t 20408 203:16_| 203:45 202:33_| 203,16
65 206 :06 204:31_{_205:43
66 B0 - 04 706:29 | 207:4] 206:53 | 207:41
67 210:02 ] _208:27 | 209:30 208:27_ | 209:39
68 Z12:00 210:%6 | 211:38 71025 | 211:37 210:25 | 211;37
& 21358 212:03 | 212:41 (. 212:23 | 213:35 212:23 | 213:35
70 21556 214:71 | 215:33 714:71 | 215:33
7 217:54 216:19 | 217:32 216:19_| 217:32
77 219:52 Z218:18. | 219:18 218:18 | 219:30
73 221:5] , 220:15 | 221:28 70:37 | 221:28 |
ET [ 223:46 222:13 | 223:25
: I | -




£-2

DAY

Monday
Tuesday
Friday
Saturday
Sunday
Monday
Monday
Monday
Monday
Thursday
Friday

£b
27
30
3

o M Ma By -

DATE

July
July
July
July
Aug
Aug
Aug
Aug
Aug
Aug
Aug

COT

11:58
6:19
7:32
g:34
G:04
2:44

12:04
1:44
2:05

i0:41
£:54

APOLLO 15 TV SCHEDULE

GET

HR:MIN

g3
45
94;
100
130
10
30
173:
i73:
107
220

33

120
141
162
171

242
2v0

25

5B

10
31

TABLE 2-4
(7/26)

DURAT JOM
HR:
00:
on:
0
06:
0!
05:
0a:
00:
00
0a:
30

*SEE SECTION 3 FOR DETAILED START/STOP TIMES DURING EVA

MIN

25
45
10
an*
30%
40*
15
06
05
0
30

ACTIVITY SUBJECT

TRAMSPOSITION & DOCKING
INTERIOR & INT TO LM
LANDING SITE

LUNAR SURFACE EVA-1
LUNAR SURFACE EVA-2
LUNAR SURFACE £VA-3
LM LIFTOFF
RENDEZVOUS

DOCKING

TRAMSEARTH EYA

PRFSS COMFERENCE

VEHICLE

L5M
LSM
CSM
LM/LRY
LRY
LRY
LRY
C3H
CSM
C5M
CSM

STATION

GDS

GD3

HSEK
H5K/MAD
PXS/HSK/MAD
PR

MAD

MAD

MAL

HS K/ PKS
WAD



TABLE 2-5

FUEL CELL PURGE, URINE DUMP AND WASTE WATER DUMP SCHEDULE
(7/26)
0, FUEL CELL PURGE
%EE:MIN) & WASTE H,0 DUMP URINE DUMP R, FUEL CELL PURGE
NUMBER ATIME NUMBER | aTIME NUMBER ATIME
(HR:MIN) {HR:MIN) {HR:MIN)
11:40 T 11:40 ] 11:40%
30:40 2 19:00 2 19:00% 1 30:40
5615 3 ?25:35 3 25:35%
73:15 4 17100 4 17:00* 2 42:35
97:38 b 24:23 5 2423
125320 6 27:42 6 27:42 3 52:05
146159 7 21:39 7 21:39
170:25 8 23:26 g 23:26 4 45:05
183:58 9 23:33 9 23:33
221:41 | 10 27:43 10 27:43 5 51:16
£38:18 11 16:37
244:00 | N 22:19
272:27 12 32:54
272:40 | 12 28:40 6 50:59

*URINE DUMP KOT CRITICAL PERFORM AT THE SAME

2-8
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TABLE 2-A
BATTERY CHARGE SCHEDULE

(7/26)

GET

HR:MIN BATTERY

4:30 B

25:10 A

31:00 (IF MCC 2 IS PCRFORMED) A

50:00 B
12030 B
141:51 A
189:02 B
214:24 A
239:02 ’ B
270:30 A
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TABLE 2-7

CSM LiNH CANISTER CHANGE SCHEDULE  (7/26)
CHANGE | PPROXIMATE | APPROXIMATE TNSTALL REMOVE & STOM
Ne. GET, AT,
HR M HR CANISTER | STOWAGE
CANISTER | POSITION NO . LOCATION
T 12:10 3 A 1 BS
14
2 26:70 4 B 2 B5
12
2 38:00 5 A 3 BS
13
4 51:10 6 B 4 BS
11
5 61:45 7 A 5 B6
14 :
6 75:55 g g 6 313
!
7 85:35 g A 7 B6
12
8 98:08 10 B 3 B&
24
9 122:00 11 A 9 A9
24 -
10 146:00 i2 B 10 A9
23 -
17 169:00 13 A 11 AS
11
12 179:38 15 B 12 A3
12
13 191:59 18 A 13 A3
12
14 203:30 17 B 15 A3
12
15 215:27 18 A 16 A3
17
16 226135 19 B 17 A
12
17 238:57 50 A 8 A4
12
18 251:00 21 B 19 Ad
12
18 263:02 22 A 20 &4
12
20 274:57 23 B 21 AS
14
21 288:35 24 A 22 A5

LM Li0H CARTRIDGE CHANGE:GET (HR:MIN} 161:30 & 151:10

2-10




Li-¢

LUNAR ORBIT NON-SIM BAY RCS JET COMFIGURATION PERIODS
(7/26)

REASON FROM
LOI TRACKING & LOGI THRU

BAILOUT §4:00
LM ACT DAY* 94:58

U¥ & DIW LIGHT PHOTOGRAPHY 123:15
LOPC 1#*, RNDZ, & DOCKING 164:08

LM JETT & CSM 3EP 176:16
SHAPING BURN & TEI 222:42
MOTES:

TABLE 2-8

T0

83:55
105:40
125:30
174:30

177:45
224:03

TOTAL

9:55
10:42
2:1h
8:52
1:29
1:21

ULLAGE

16 SEC (DOI}, 16 SEC {BAILOUT)
14 SEC {CIRC)

HONE

13 SEC {LOPCT)

NONE
13 SEC

SIM BAY SINGLE JET AUTHORITY WILL BE USED IN ALL LUNAR QRBIT PERIODS EXCEPT AS IDEWTIFIED ABOVE
SIM BAY SINGLE JET AUTHORITY INHIBITS ALL, JETS EXCEPT Al & C2 or B2 & DT FOR ROLL, A3 & C4 FOR

PITCH AND B3 & D4 FOR YAW CONTROL

*AN SPS DOI TRIM MAY BE REQUIRED WHICH WILL REQUIRE AH ULLAGE FOR ~14 SEC.

**[F Y47 TRIMS ARE REQUIRED FOR LOPC 1, THE CMP WILL ROLL THE CSM S0 THAT JETS B1 AND A2 ARE NOT USED.






TABLE Z-9

CSM BURN/EYENT SCHEDULE

(7/26)
BURN/ GETL/ AYT  |ULLAGE/ RESULTANT
MNYR BURN TIME | (rps) a7 (FPS)| REFSMMAT | aviin (| REMARKS
TL1 2:49:E8 10421.0 LAUNCH 5-IVE BURH
5 MIN 56 SEC
CEM 4:16+00 0.4 =-=e== LAUNCH RCS BUERN
EJECTION| 3 SEC
MCC-1 11:55:54 | m=cee | am-ee ETC MOM ZERQ
MCC=2 0:55:54 | mmeen f e PTC NOM ZERD
MEC-3 BE:3T:14.7 | cemee | e PTC WNOM ZERQ
MCC-4 F3:31:14.7 —rmma | e PTG NOM ZERD
LO1 721147 NOT LoI HA 170.0 [5P5 BURN
& MIN 32 SEC | 2997.9| REQ'D HP GB_.3
ool 82:39:37.6 4 JET LODG SITE { HA &&.4 j5PS BURN
£2.9 SEC c07.6116 SEC HP 9.6
BAILOUT B2:26:16.9 4 JET LDG SITE (HA 71.0 |5PS BURN
BURM 10.2 SEC 24,0116 SEC HP 3.9
(1| 0:17:00 LS R PC 5F% BUERN
TRIM AS REQ'D NOM ZERD
UMDOCK & TO0:13:56.1 1.0 HR 59.8 |RCS BURN
SEP ISEC ] e L.OG SITE | HP 8.4
C5M 1071:34:55,] 4 JET LDG SITE | HA 64.7 | 5PS BURH
LIRC 3.8 SEC 70.8F14 SEC | LDG SITE {HP 54.5
LOFC 16E5:72:50.6 08,614 JET PLANE HA 59,5 SPS BURN
16.5 SEC 13 SEC CHAMNGE HF 59.Z2
LM JETT 177:20:45 ~{,4 LIFTOFF NO BURN
CEM 177:125:45 LIFTOFF HA 59.9.|RCS BURN
SEP .4 SEC 1.0] -~-== HF 58.7
Y | 221 2h:827 i JET TEI HA 77.6 | 5PS BURN
SHAPE 3.9 S5EC 64,2713 SEC HP 5&7.5
TEI 223:46:08 3049 .7 14 JET TEI 3PS BURN
ZMIN 17.8 SEC 13 SEC
MCC-5 23B:86:0F f meeem | maeao PTC NOM ZERO
MLC-8 272:55:20 | meeem | mmao- PTEC NOM ZERD
MCC-7 2971:58:20 | =-mme | —moee ENTRY MOM ZERG
EI 204 B8:20 ENTRY NO BURH




EL-2

ACTIVITY

LM COMM ACTIVATION
PBI PREP

PDI PREP
POST TOUCHDOHN

EVA-1 FINAL PREP

EVA-2 FINAL PREP

EvA-3 FINAL PREP
ASCENT COMM (L/0-17)
LIFTOFF - 2 MIN

LIFTOFF = 2 MIN
INSERTICH

IHSERTLON
POST-DOCKING

MODE

ICS/PTT
{¥0X)

YOR

OFF

YOX
OFF

vOx
OFF

voX
OFF

[CS/PTT
(¥OX)

YOK
{ICS/PTT)

1CS/PTT
OFF

TABLE 2-10

APGLLO 15/LM = 10 DSEA SCHEDULE

TIME X DUTY GYCLE
USED {HR:MIN)

(7/26}

ACCUM, TAPE
USED (HR:MIN}

GET RECORD
(HR:MIN) = TAPE
0d; 24 5:56

104:20

104:20 0:29

104:49

119:10 0:50

120:00

140:28 D:50

141:18

161:07 0:50

161:57

171:20 0:15

171:35

171:35 0:10

171:45

171:45 1:50
173:35

X

£

X

X

100%

63%

63%

63%

63%

100%

63%

100%

1

5:566 bbb
0;17 G:13
0:32 6:45
0:32 717
0:32 7:49
Q:15 8:04
0:06 8:10
1:50 10:00*

*END OF TAPE



TABLE 2-11

LM BURM SCHEDULE

(7726}
BURN GETL/ B T ULLAGE/ RESULTART]
SRV pum The | (Feh) | av (Fps) | REFSWMAT |y g e | FEMARS
|
104:28:54,8 4 JET
bl |12 MIN 2.1 SEC6700.0 (7.5 SEC_ |LDG STTE | _---  |DPS BURN
171:37:23.9 HA 45.6
ASCENT |7 MIN 15,2 SEC|6055.5 | HONE LIFT-OFF HP 9.0 ' APS BURN
|
172:29:39,1 4 JET HA 61.5
TPI 2.6 SEC 73.6 |10.0 SEC |LIFT-OFF P _43.9 | APS BURN
 [179.06:22.7 HA 52.0
| DEORBIT |1 MIN 22.3 SEC|195.4 /A LIFT-OFF [MP-52.8 | RCS BURN

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































