
.

*Io°i.Q_tlo

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

::::::::::::::::::::::: _ "

.:.:.:.:o:.:.:.:.:.:.:.

!_iiiiiiii!iii!!!?i!i!
la°°e°°°_.*°'°°°°°°°°l°

:::::::::::::::::::.:: r_._ RECEmVED
:':':':':':':':':+:': _-_ _SA STI FA01LIIT r___.-,j

:::::::::::::::::::::: V_:::::::::::::::::::::: I_T BP,,tl_ ._/

i_iiiiiiii_!ii!i!iiiTRANSLUNAR,LUNARPARKINGORBIT,:::::::::::::::::::::
:.:.:.:.:.:.:.:.:.:.'°:
.:.:.:.:.:.:.:.:.:.:.-.

::::::::::::::::::::::: AND TRANSEARTH PROCEDURE_:::::::::::::::::::::::
o°o'°'°°°°o'°°°°°_°°° °

:::::::::::::::::::::::°°.°°°°o°°
*°_°°o*°°oO°O°O°° °°°

:::::::::::::::::::::::
°°°_°°°_°°°°°°o°°°°o°°°

::::::::::::::::::::::
°°°*°°°o°°,°°°°°_°o°°°°

.:.:.:.:.:.:.1.:.:.:-:.

"" C PRIME MISSION°°°°°°°°_°°°'°°°°°°°°°° _
°°°.°o°o°_°°°°°.°.°.'o°

°°°°.°°o,°,-°°°°°°°°°°°
°o°°°°°*.°°°°°°°o°°°°°°

_ °°°°°°°_°°.°°,°°°°°°.°

°°°°°°°_°°°o°°°°°°o°.°°

.:.:.:.:.:.:.:.:.:.:.:.
:::::::::::::::::::::::
°°°.°°°_°°°°°°°_o°°'°
°°°°°°.o°°°o°°°°° °o°°
o°°°°°_o.o°°°°°_°° °o°°

"'-'-'"-'-'-'-""-'- FINAL COPY°°°°°,°°.°°°°°°°°° -o°°
°°.°.°°_°°°°°°°%° %%
o°.°°°°°°°°°°°°°°* -o°°
o°°O°°,_°**°°°°°,°°°°°°
.°°%°o%°,°°°°°° °°o°°
_,°°°°°°°-°°°°°°°° °°°°
_°°o°°°°_°°°.°-°° °°°°

.-----.'.'--.'.'.---'. NOVEMBER 1_,1968_*°-°°°-o°oO°*°°**°_o°°
_°°°°°o-_°°°°°°°° °°o°°
*°*'*°°°_°°°o'°'e °'o*°

_°"'°_°*°°°'°'°°°°°'°°°°°°°°°°°.° O'""'"""""..................... r_ *_

-"-""-"---- _ _.So,°.o.*,*°°°**','°'.°,° _1_°°'°°-°°_°*,°*°°'°°,_°° _ _
°,°°°,°._°_°°,°°°°o,°°°

,°°°°°°oe°.°,°°°.°o°°° O
°°°°° °°e°°°Oo°°,°°°°°° _O (AC_ES_|.N NUM,ER) (THRU)

"""""""""""" _ 7¢ /

:::::::::::::::::::::::'"''"'""i
°-°-,.o°o*°°,o°-°.°'.°°

- _U ,"_,,,
:i:i:i:!;!:?:!:i:?:i:i: (NASACR'ORTM)_ORAONUMBER) (¢ATEG RY)

MANNED SPACECRAFT CENTER

:'_:"_IF HOUST ON,TEXAS

" I,.- _..;....:.: k

.e°e_°°ee°°',a,',°,**" ,

*°%.°%e e,,,oO.oO

"19700266"19

https://ntrs.nasa.gov/search.jsp?R=19700026619 2019-09-16T17:50:11+00:00Z



"_'_ TRANSLUNAR, LUNAR PARKING ORBIT, AND

"_ TRANSEARTHPROCEDURES

C-PRIME MISSION

{ AS-503/CSM-I03
._ 12 November ,968

-!
I,

-z

• C._

1970026619-002



PREPAREDBY:

¢ 'S.'G.Paddock,J .
_-:" Senior Engineer- Dynamics

:_ McDonnellDouglasAstronauticsCompany

.C.

_. D.K. Mosel
_: AerospaceTechnician
_..._

OrbitalProceduresSection
_ Manned SpacecraftCenter

_! _" APPROVEDBY:

} Callihan C.A. da_son
_ V EngineeringManager Director,HoustonOperations

Apollo FlightCrew Support McDonnellDouglasAstronauticsCompany
_i McDonnellDouglasAstronauticsCompany
s'

P. C. Kramer _IT_w. Bilodeau
Chief FlightProceduresBranch AssistantChief for Crew Inteqration
MannedSpacecraftCenter FlightCrew Support Division

Manned SpacecraftCenter

W. J. N_irth / D.K. Slayton " 1
Chief Flight Crew Support Division Chairman,Crew ProCeduresControl Board
Manned SpacecraftCenter ManneH SpacecraftCenter

C)

1970026619-003



TABLE OF CONTENTS

PAGE

1.0 PURPOSE......................................................l

i 2.0 LIST OF ACRONYMSAND ABBREVIATIONS...........................2

3.0 NOMINALMISSIONPROCEDURES...................................5

3.1 Major ActivitiesTimeline

3.1.1 Introduction........................................5

3.1.2 ProceduresTimeline ................................. 6

3.2 StandaraProcedures

"_ ( 3.2.1 Summaryof Addendums 45.. ....... . ..... . ..... _-._.-.__-.

: 3.2.2 AddendumsI through 19 ..............................46

4.0 REFERENCES..................................................72

:

1970026619-004



_i .ii.
,,. 0

FIGURES

PAGE

',,'. 3-I MISSION C-PRIMETRAJECTORYAND PROCEDURALPROFILE .............5A
p.,

3-2 LUNAR PARKINGORBIT CSM ATTITUDE" 9FILE ......................5B

.%

g.

_2

L

t

.i_.!0

1970026619-005



,°

-l-

1.0 PURPOSE

This documentcontainsthe nominalprimarycrew proceduresfor the

CSM-I03spacecraftduring the lunarMission C-Prime. The specific

time periodcovered by these proceduresis from CSM/S-IVBseparation

at 3:20 GET throughthe last TEMCC (MCC7)at 144:50GET.

The purposeof the Translunar,Lunar ParkingOrbit and Transearth

proceduresdocument is to Drcvidea single sourceof quidance,

: navigationand controlproceduresinformationfor use in flight plan-

_ ning in crew training,and in preparationof onboardchecklists.

.C.

; This document is a control documentfor this phase of the Mission

C-Prime nominalcrew procedures. Revisionsto this documentare

subject to approval by the Procedures Configuration Control Board.

7 Commentsshould be directed to Mr. Duane K Mosel, Flight Procedures

Branch,Extension5340 or to StephenG. Paddock,Jr., Apollo Flight

_: Crew SupportGroup, HoustonOperations,McDonnellDouglasAstronautics

_- i Company,Extension6101.
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2.0 LIST OF ACRONYMSAND ABBREVIATIONS

AOS Acquisitionof Signal

ATT Attitude

BEF Blunt End Forward

CB CircuitBreaker

CDR Commander

_- CM Comand Module
_._. CMC Command ModuIe Computer

." CMP CommandModule Pilot

, COAS Crew'OpticalAlignmentSight

_; CSM Command and ServiceModule

,.': DAP DigitalAutopilot

DB Deadband

; DSKY Display and Keyboard

_ DV Delta Velocity

_: EMS rantryMonitor System

; ET Event Timer
'T

FDAI Flight DirectorAttitude Indicator
; FPS Feet Per Second

GDC Gyro DisplayCoupler

" GETI Ground ElapsedTime of Ignition-
GMBL Gimbal

_ GND Ground

; GPI Gimbal Position Indicator

HA Apogee Altitude

HOR Horizon

HP PerigeeAltitude

IMU InertialMeasurementUnit

LEB Lower EquipmentBay

.,.

t

t
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?
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LOS Loss of Signal )

LM Lunar Module

LMK Landmark

LMP Lunar Module Pilot

LOI Lunar Orbit Injection

LV LaunchVehicle

MDC Main DisplayConsole

_ MGA Middle Gimbal Angle

MTVC ManualThrust Vector Control

_, OPT Optics

ORDEAL Orbital Rate Drive Earth and Lunar

OSS Optical Subsystem

PAD Data Voiced to Crew From Ground

PB Pushbutton

PGNCS PrimaryGuidance,Navigation,and ControlSystem

PIPA Pulse IntegratingPendulousAccelerometers

R Range

R DOT Range Rate
REFSMMAT ReferenceStableMember Matrix

RCS ReactionControl System

RHC RotationHand Cont'oller

S-IVB SaturnS-IVB Stage

SCS Stabilizationand ControlSystem

SCT ScanningTelescope

SECS SequenceEvents ControlSystem

SEF Small End Forward

SEP Separation

SM ServiceModule

SPS ServicePropulsionSystem

SC _pacecraft

! .).#

1970026619-008
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@
S/U Setup

SXT Sextant

TEMCC TransearthMidcourseCorrection

TFI Time From Ignition

THC TranslationHand Controller

THETA Angle BetweenSC +X Axis and Local Horizontal

TIGN Time of Ignition

TLI TranslunarInjection

TEl TransearthInjection

TLM Telemetry

TLMCC TranslunarMidcourseCorrection

TRUN Trunnion

TVC Thrust Vector Control

VG Velocity to be Gained

(XX:XX) Inidcatesgroundelapsed time from liftoff in

hours: minutes

i E

1970026619-009
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3.0 NOMINALMISSIONPROCEDURES

The nominalMission C-Prime Translunar,Lunar ParkingOrbit, and

Transearthflightcrew procedurespresentedin this documentare

divided into two sections,a major activitiestimelineand stand-

ard procedures. The timelineidentifiesall guidance,navigation,

_. and controlrelatedactivitiesas a functionof GET. The procedures

_'_'.._ necessaryto successfullyperforman activityrequiredonly once

f_ during the mission,e.g. CSM/S-IVBseparation,are presentedin

. detail within the timeline. Whereas,the proceduresfor an activity

_" reoccurringperiodicallythroughoutthe mission,e.q. an IMU alion-

_ ment, are presentedin detail in an addendumto avoid repetition.

_ The timelineidentifieshow and when the standardprocedureshould

be appliedand the standardprocedureis sufficientlyflexibleto
,_ cover any option requiredduring the mission.

_ 3.1 Ma_or Activities

_ 3.1.l Introduction

I_ The major procedurestimelinefor the Mission C-Prime includes
activitiesfrom after the TLI (2:51GET) throughthe last Transearth

midcoursecorrection(144:50GET). Fiaure 3-I shows the location_

_C'. in time and approximatepositionsin space of selectedmajor activities

'_ during the Translunarand Transearthphases. Fiaure 3-2 is a CSM

;'_. attitudeprofilefor the Lunar ParkingOrbit phase. The nominal

MissionC-Pril,;etimelineassumesa 21 December1968 launch,a 72 degree

launch azimuth,and a nominalTLI iqnitiontime of 02:50:31GET.

The procedurespresentedin this document includeprimarilyguidance,

navigation,and controlfunctions. Managementof other systems,such

C? as electricalpower and environmentalcontrol are recommendedas

identifiedin Reference (1).

1970026619-010
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