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PREFACE

This document is the third revision of the CSM Data Book,
Part 1. It incorporates amendments through Number 38.
Amendments released after publication of this revision will
continue in sequence from Number 38. This data book
provides the mission planner with ready visibility of mission
constraints and limitations and spacecraft performance
capabilities and consumable requirements. All sections of the
document are continually undergoing review with the intent
to update information where required; therefore, it is
imperative that amendments be inserted in sequential order.
A complete description of the contents and amendment
procedures is provided in Section 1.0, Introduction.
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1.0 INTRODUCTION

1.1 PURPOSE
This document presents operational information on the capabilities and limitations of the
spacecraft. The information is intended for use in nominal mission planning and for providing
specialized data related to premission studies. The information should assist in the execution of two

basic functions:

1. The initial design of trajectories and mission plans that are within the capabilities of the
combined crew/spacecraft.

2. The real-time planning of missions with maximum planning flexibility.

1.2 CONTENT

‘ The complete CSM/LM Spacecraft Operational Data Book for the manned missions will consist
of seven separate volumes. These are defined as follows:

Volume I - CSM Data Book

Part | - Constraints and Performance
Part 11 - Launch Mission Rule Redlines

Volume II - LM Data Book

Part I - Constraints and Performance
Part Il - Launch Mission Rule Redlines

Volume I1I - Mass Properties Data Book

Volume 1V - EMU Data Book

Volume V - ALSEP Data Book

Volume VI - CSM Experiments Data Book for J-Missions

‘ Volume VII - LCRU/GCTA Data Book

Volume I, Part I, is divided into seven sections plus an individual appendix for each spacecraft.
Each appendix will contain unique data applicable to the particular spacecraft, while the main text

1-1
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of Volume I, Part I, will contain data of a more universal nature that can be used for mission
planning. A brief discussion of the scope of the sections of Volume I, Part I, follows:

Section 1.0, Introduction. The Introduction describes the purpose and scope of the overall
data book and summarizes the content of the remaining sections.

Section 2.0, Space Vehicle Configuration. This section contains pictorial representations of the
space vehicle, showing axes, station lines, separation planes, etc. These data are intended as
reference material for use throughout the book.

Section 3.0, Spacecraft Constraints and Operational Limitations. The restrictions, limitations,
and special recommendations on the use of the spacecraft and its subsystems are contained in
this section. The section is arranged by subsystem, for convenience. It should be used by
mission planners as the single source for spacecraft constraints.

Section 4.0, Subsystem Performance and Operational Data. This section contains the
supporting discussion for the constraints and limitations presented in Section 3.0. It also
contains descriptions of the fundamental performance of subsystems and subsystem
components. Typically, fundamental data are used for system analyses and for the formulation
of models for computer studies. Consequently, data are defined at a basic level, and the user is
responsible for properly utilizing the data for evaluation purposes.

Section 5.0, Aerodynamics. Command module reentry aerodynamics characteristics are
presented in this section. Also included are coefficients for the launch escape and parachute
subsystems.

Section 6.0, Spacecraft Bending Modes. This section presents three-dimensional vibration
modes for the CSM/LM configuration. Data are presented for various vehicle weights
corresponding to propellant loading.

Section 7.0, Propellant Slosh. The data presented in this section represent sloshing models of
the SPS storage and sump tanks and are applicable for defining acceleration conditions of the
SPS engine thrusting. These data consist of slosh mass, frequency, and point of attachment.

Appendixes. An appendix is included for each spacecraft. Each appendix contains data unique
to the particular spacecraft and deviations from the baseline data contained in the body of the
Data Book. The format and paragraph numbers in the appendixes conform to those in the
body of the Data Book.

1.3 AMENDMENTS

Amendments to this document will be made by page additions or replacements. Data changed

by an amendment will be denoted by an amendment date and number in the upper right-hand

1-2
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corner of the page and a vertical bar in the page margin to locate the change. Where the complete
page constitutes a new addition to the Data Book, no change bar will be placed in the margin.

A revision page showing the accumulative changes that have been made will be issued with
each amendment. This revision page should be placed just behind the title page and will provide an
up-to-date listing of all amendments.

AGC
ALSEP
AOH
APS
ASD

BMAG

CDhU
CGSS
CM
CMC
CMP
COAS
CSM

DB

Delta P (AP)
Delta V (AV)
DPS

DSE

DSKY

DVM

ECS
EDS
ELS
ELSC
EMS
EMU
EMU
EPS
EV
EVA
EVT

1.4 SELECTED ABBREVIATIONS AND ACRONYMS

Apollo guidance computer

Apollo lunar scientific experiments package
Apollo Operations Handbook

Ascent propulsion subsystem

Acceleration spectral density

Body-mounted attitude gyro

Coupling display unit

Cryogenic gas storage subsystem
Command module

Command module computer
Command module pilot

Crewman optical alignment sight
Command and service modules (mated)

Deadband

Pressure differential

Velocity change

Descent propulsion subsystem
Data storage equipment
Computer display keyboard
Digital voltmeter

Environmental control subsystem
Emergency detection subsystem
Earth landing subsystem

Earth landing sequence controller
Entry monitor subsystem
Erasable memory unit
Extravehicular mobility unit
Electrical power subsystem
Extravehicular

Extravehicular activity
Extravehicular transfer
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FC
FCSM
FDAI

GA
GCTA
GDC
G&N
GN&C

HBR
HGA

ICD
IMU
IVT

KOH

LBR
LCRU
LDEC
LES
LESM
LLOS
LM
LOI
LOR
LSSC

MEEL
MESC
MMH
MPAD
MSC
MSFN

nm

OPS

PCM
PCM
PCVB
PGA
PGNCS

Fuel cell
Flight combustion stability monitor
Flight director attitude indicator

Gyro assembly

Ground command television assembly
Gyro display coupler

Guidance and navigation

Guidance, navigation, and control

High bit rate
High-gain antenna

Interface Control Documents
Inertial measurement unit
Intravehicular transfer

Potassium hydroxide

Low bit rate

Lunar communication relay unit
Lunar docking event controller
Launch escape subsystem
Launch escape subsystem motor
Landmark line of sight

Lunar module

Lunar orbit injection

Lunar orbital rendezvous
LM-SLA separation controller

Master electrical equipment list
Master events sequence controller
Monomethylhydrazine

Mission Planning and Analysis Division
Manned Spacecraft Center

Manned Space Flight Network

Nautical mile

Oxygen purge subsystem
Pulse code modulation
Pitch control motor

Pyrotechnic continuity verification box
Pressure garment assembly

Primary guidance and navigation control subsystem
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PIPA Pulse integrating pendulous accelerometer

PLSS Portable life support subsystem
PLV Postlanding ventilation
PQGS Propellant quantity gauging subsystem
PRN Pseudo-random noise
PTC Passive thermal control
PUGS Propellant utilization and gauging subsystem
PVT Pressure, volume, and temperature
RCS Reaction control subsystem
rph Revolutions per hour
RR Rendezvous radar
RTG Range to go
SBPA S-band power amplifier
SCS Stabilization and control subsystem
SCT Scanning telescope
SECS Sequential events control subsystem
SIM Scientific instrument module
SLA Spacecraft-LM adapter
SLOS Star line of sight
SM Service module
SMJC Service module jettison controller
SPS Service propulsion subsystem
SXT Sextant
TBD To be determined
TCC Temperature control circuit
TCS Thermal control subsystem
TD Time delay
TEI Transearth injection
TIM Tower jettison motor
USB Unified S-band
VW Secondary fuel tank helium isolation valve
WSTF White Sands Test Facility
1-5
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Amendment 88
2/16/72

2.0 SPACE VEHICLE CONFIGURATION
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Amendment 88
2/16/72

2.0 SPACE VEHICLE CONFIGURATION

The vehicle coordinate axes conventions and notation system are summarized
in Figure 2-1. All dimensions in this section were obtained from the latest
available coordinate standards, specifications, and Interface Control Documents

- (ICD).

The outboard profile and reference dimensions of the Saturn V Apollo space
vehicle are presented in Figures 2-2 and 2-3. The Saturn V configuration will
be used for all manned missions except the first.
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CSM AXES

ALL AXES +X
| STRUCTURAL
CSM AXES +Y { DYNAMICAL
STRUCTURAL MASS PROPERTIES
DY NAMICAL +7Z LM AXES NOTES:
MASS PROPERTIES , STRUCTURAL 1. DYNAMICAL AXES ORIGIN. THE DYNAMICAL AXES ORIGINS ARE
LOCATED AT THE CENTER OF MASS FOR EACH CONFIGURATION.
LM AXES ] DYRAMICAL 2. STRUCTURAL AXES ORIGIN
: MASS PROPERTIES : :
STRUCTURAL i a. THE LAUNCH VEHICLE STRUCTURAL AXIS ORIGIN IS
DYNAMICAL +Z ) 100 INCHES BELOW THE $-IC GIMBAL REFERENCE PLANE.
MASS PRO PERTIES ] b. THE CSM STRUCTURAL AXIS ORIGIN IS 1000 | NCHES BELOW
| THE MOLD LINE OF THE HEAT SHIELD MAIN STRUCTURE
ABLATION INTERFACE.
L c. THE LM STRUCTURAL AXIS ORIGIN IS 200 INCHES BELOW
L - -- LM ASCENT STAGE BASE.
3. MASS PROPERTIES AXES ORIGIN.
a. THE SPACECRAFT MASS PROPERTIES AXIS ORIGIN IS
i COINCIDENT WITH THE CSM STRUCTURAL AXIS ORIGIN.
=y b. THE LAUNCH VEHICLE MASS PROPERTIES AXIS ORIGIN IS
L COINCIDENT WITH ITS STRUCTURAL AXIS ORIGIN,
396 IN. DIA
o
)
N ‘__\/

DIRECTION OF LAUNCH ("TARGET")
LAUNCH VEHICLE AXES

STRUCTURAL +Z
DY NAMICAL +Z

MASS PRO PERTIES -Z * POSITIVE ROTATIONS ARE DEFINED USING

LAUNCH VEHICLE AXES

s STROCTORAL 49 AXES FOR VEHICLE BEING CONSIDERED
Y MASS PROPERTIES -Y
1
U
E AXIS AXIS MOMENT | POSITIVE* | LAUNICH CSM LM ANGLE LINEAR | ANGULAR
~ SYMBOL | SYMBOL | ROTATION | ‘ANGLE ANGLE ANGLE SYMBOL | VELOCITY | VELOCITY
=
= LONGITUDINAL X L +Y 10 +2 ROLL ROLL ROLL ¢ v P
b TRANSVERSE (PITCH) Y M +Z TO +X PITCH PITCH PITCH 6 v q
o TRANSVERSE (YAW) z N +X TO +Y YAW YAW YAW v w r
w
Figure 2-1. Vehicle Coordinate Axes and Notation System




NOTE:

- STA 3841.182

STA 4240.792

LES
STA 3890.055 o N x K Xa =1133.500
STA 3841.182 —/"\J =
STA 3756.555 T o= XA = 1000.000
SM —{ @Y =154 IN. DIA
STA 3594.555 ! Ay, -838.000
SLA XA = 583.4
STA 3340.045 / ' A A 2
STA 3258.555 ————] Pt [llexA = 502.000
STA 3222.555 g X v
______ I.U.
260 IN. DIA—— -
N 5-IvB
——
N d A
STA 2746.500 —
GIMBAL STA 2645.853 Nl
I/ \\
L_) A
STA 2519.000 e S O
s-11
STA 1760.000 - . A
\ \\_,/:/
GIMBAL STA 1664.000 T A
STA 1564.000 W
STA 1541,000 e e
NO ABLATIVE MATERIAL
DIMENSIONS INCLUDED -~ [~===——1
ON CcM —‘
STA 3890.055 XA = 1133.500
. 396 IN. DIA |=
X = 1084.627
1
STA 3756.555 —&— X = 1000.000 N Py
f | LTI 5-IC
_—'\,—A—N,—. N
STA 3594.555 | Lx =838.000
SERVICE|MODULE A
DETAILE)
GIMBAL
*THIS NUMBER INDICATES SEP STA 100.000 il i W
PLANE OF TOWER FROM CM A SEPARATION
e FIELD SPLICE
STA-I15.36
Figure 2-2. Saturn V/Apollo Configuration
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