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APOLLO SPACECRAFT

LAUNCH ESCAPE SYSTEM

E BOOST PROTECTIVE COVER

LUNAR EXCURSION
MODULE

INSTRUMENT UNIT




APOLLO ASSOCIATE CONTRACTORS

o o MIT GUID & NAV EQUIP,-TECH MGMT
AC ELECTRONICS GUID & NAV EQUIP. -MFG

e CHRYSLER 5-1

o BOEING 5-1C

o NAA S&ID S-11

o DOUGLAS S-1V & S-IVB

o CONVAIR LITILE JOE I

e GENERAL ELECTRIC ACCEPTANCE CHECKOUT EQUIP.
® o GRUMMAN LUNAR EXCURS ION MODULE

o HAMILTON STANDARD SPACESUIT & PORTABLE EQUIP.
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NAA APOLLO SUBCONTRACTORS

SYSTEM/COMPONENTS CONTRACTOR

‘ STRUCTURES

ABLATIVE MATERIAL FOR HEAT SHIELD:sssssssessccccsssansseesdAVCO CORP-WILMINGTON, MASS.

BOOST COVER, LES TOWER, DOCKING PROBE, CANARDS

RADIAL BEAMS, FWD HEAT SHIELD & CREW COUCHES secesecsses LOS ANGELES DIV OF NAA - INGLEWOOD, CALIF,
STAINLESS STEEL HONEY COMB PANELS ¢eveveeeccecccscassesss AERONCA MFG CO - MIDDLETOWN, OHIO

ELECTRICAL POWER

BATTERIES ("A", "B" & "C")seeescccsscccssssscssssscasscsssssss EAGLE PICHER - JOPLIN, MO.

BATTERY CHARGER vsccvscsosossrncsscssnnssonsessssosomsessssliT = INDUSTRIALPRODUCTSDIV SAN FERNANDO, CALIF,
FUEL CELL MODULES seecateccsccceccccsssscnssascassancsssses PRATT & WHITNEY - EAST HARTFORD, CONN,

STATIC INVERTERS ceeeveecsesascccsnsccsnccccncnccnsccscnnsess WESTINGHOUSE ELECTRIC CORP - LIMA, OHIO
CRYOGENIC GAS STORAGE cesecccecssccssccsssanssssscssessss BEECH AIRCRAFT - BOULDER, COLO,

ENVIRONMENTAL CONTROL «ueeeneereneneeneneenennencnsess AIRESEARCH MFG CO - LOS ANGELES, CALIF.

. SEQUENTIAL EVENTS CONTROL

MASTER EVENT SEQUENCE CONTROLLER+vseassevecass eessseses AUTONETICS DIV OF NAA - ANAHIEM, CALIF,
LAUNCH ESCAPE & PITCH CONTROL MOTORS eeseeesescesssases LOCKHEED PROPULSION CO - REDLANDS CALIF,
TOWER JETTISON MOTOR «ccesessesscssosscccccs cecsccces +«++ THIOKOL CHEMICAL CORP - ELKTON, MD,
EARTH LANDING PARACHUTE SUBSYSTEM evveevesesesssssaseess NORTHROP - VENTURA - NEWBERRY PARK CALIF,

STABILIZATION & CONTROL............... SRS e ++.HONEYWELL CORP - MINNEAPOLIS, MINN,

e
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NAA APOLLO SUBCONTRACTORS (CONT)

SYSTEM/COMPONENTS CONTRACTOR

PROPULSION

CM REACTION CONTROL ENGINES ¢eesssssscscaensssaseccasssssssss ROCKETDYNE DIV OF NAA - CANOGA PARK, CALIF,
SM REACTION CONTROL ENGINES««cceesscssscsssssssscsssscesssss MARQUARDT CORP - VAN NUYS, CALIF,

POSITIVE EXPULSION TANKS (RCS)eeceeseessseccsassssscccscacasssssBELL AEROSYSTEMS - BUFFALO, N.Y,

PROPELLANT GAGING SYSTEM (RCS)eceeesesensecsassccssecscnssesss GIANNINI CONTROL CORP - DUARTE CALIF,
HELIUM TANKS ¢ ceeecsececsscceccccsccscscsscascacsssscssssscsseasss AIRRITEPRODUCTS - LOS ANGELES, CALIF

FUEL & OXIDIZER TANKS (SPS)ecssecccscacsssssccssscsssssccasssesss ALLISON DIV OF GMC - INDIANAPOLIS IND.
PROPELLANT GAGING & MIXTURE RATIO CONTROLsececeesseseeesss SIMMONDS PRECISION PROD - TARRYTOWN N ¥
SERVICE PROPULSION ENGINE ¢vvveevseeeossssscsssscasscsssssssess AEROJET GENERAL - SACRAMENTO, CALIF,

COMMUNICATIONS & DATA.......ccceuuveeeennereennenennnss....COLLINS RADIO CO.-CEDAR RAPIDS, IOWA

BEACON ANTENNA (R8D)estseeeaeesssseccesssssssscssssssssasssassMELPAR - FALLS CHURCH, VA.

C-BAND ANTENNA cceesectcescssscsssssccscscses eseeeeeeosRADCOM - COLLEGE PARK, MD.

CENTRAL TIMING SYSTEMeceessecccscsscsnsescacane eecseseess GENERAL TIME - ROLLINGMEADOWS ILL.

HF ANTENNAS (RECOVERY & ORBITAL)¢eeessesseesesssesensessssssssDEHAVILLAND - ONTARIO, CANADA

DIGITAL UP-DATA LINK:ceeseesaseeseeneassccsssocnssnsascannessss MOTOROLA, INC, - SCOTTSDALE, ARIZ.

VHF ANTENNAcceceoeecssececcssatscsssscancecensecsssssscsnscsss LOS ANGELES DIV OF NAA - INGLEWOOD CALIF,
TV CAMERA (BLOCK I)seessscssssessssssssesensessssccesassssssssss RCA = PRINCETON, N.J,

TV CAMERA(BLOCK )¢ vsessersonssssivonsnnonasiscocsnassssss ...WESTINGHOUSE-BALTIMORE MD.

2 KMC HI GAIN ANTENNA..coceeseesestccscncssscsccsasesssscssssDALMO - VICTOR - BELMONT, CALIF,

MISSION SIMULATOR TRAINER «cececueurucnrneescasacnsasesasass GIP =LINK DIV - BINGHAMTON, N.Y.
SYSTEMS INTEGRATED TEST EQUIPMENT....ccuvuvereeenensnse. AUTONETICS DIV OF NAA - AHAHEIM, CALIF.

DIGITAL TEST COMMAND SYSTEM ....ceuuutuuraurennennnernsesss CONTROL DATA CORP - MINNEAPOLIS, MINN.,
ANTHROPOMORPHIC DUMMIES....c.cetveuuureranneennnnecennsss ALDERSON LABS - LONG ISLAND, N.Y.

FAM-1004D { *\




FACILITIES-NATIONWIDE

PROPULSION TESTS TRANSPORT MOD, GSE CENTRIFUGE TESTS
LAS CRUCES, N.M. S&ID TULSA JOHNSVILLE, PA

CSM-PM, ENGRG
S&ID DOWNEY

PROPULSION TESTING
TULLAHOMA, TENN

DYNAMIC TESTS
HUNTSVILLE, ALA

PARACHUTE TESTS
EL CENTRO, CALIF

ENVIRONMENTAL TESTS SATURN LAUNCH
LITTLE JOE Il LAUNCH HOUSTON, TEX KENNEDY SPACE
WHITE SANDS, N.M. CENTER, FLA

o
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APOLLO SPACECRAFT SRR l
S&ID RESPONSIBILITIES

ey T8
TEST SITE
TRAINERS ' ACTIVATION

INTERFACE WITH ASSOCIATE CONTRACTORS (GUIDANCE & NAVIGATION,
ACCEPTANCE CHECKOUT EQUIPMENT, LUNAR EXCURSION MODULE, ETC.)




MAN N ED SPACECRAFT 114SD10175

- i
1 MAN 2 MAN

MERCURY GEMINI APOLLO

PAYLOAD, LBS 3,500 7,000 250,000

‘ BOOSTER ATLAS TITAN Il SATURN

THRUST, LBS 360,000 430,000 7,500,000




APOLLO LAUNCH VEHICLES

_|I_ -k
LITTLE JOE 11

APOLLO
SPACECRAFT

LITTLE
JOE I
BOOSTER

APOLLO
/_ SPACECRAFT
|| INSTRUMENT
/— UNIT

S-v
BOOSTER

188"

/— S-1 BOOSTER

|

I

SATURN |

224"

SATURN 1B

APOLLO
SPACECRAFT

LEM
ADAPTER

INSTRUMENT
UNIT

S-1ve
BOOSTER

S=l
BOOSTER

APOLLO
SPACECRAFT

LEM
ADAPTER

INSTRUMENT
UNIT

S-1vB
BOOSTER

s-1l
/_ BOOSTER

s-IC
/_ BOOSTER

SATURN V

22

sT-28 {®)
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SATURN | 114SD10282A
LES

APOLLO cM S&ID_
S&ID

-
AT

S-Iv
DOUGLAS

6 RLI0-A3 ENGINES
PRATT & WHITNEY

TOTAL WT
1,124,000 LB

188 FT

=

S-1
CHRYSLER

8 H-1 ENGINES
ROCKETDYNE I




114SD10280A4 n
LES

S&ID
SATURN 1B APOLLO CM
S&ID
APOLLO SM
® S&ID V
LEM ADAPTER -
S&ID Vs :
S-IVB
DOUGLAS LEM
GRUMMAN
e
S-1 %/ 225
qey FT
CHRYSLER ,@///%// i
o \W ROCKETDYNE
Nl
s 8 H-1 ENGINES
75e ROCKETDYNE TOTAL WT ||
4l 1,288,000 LB |




SAT U R N v APOLLO CM 35801068

S&ID

LEM ADAPTER
S&ID

INSTRUMENT UNIT
MSFC/IBM

S-1VB )
DOUGLAS
LEM
GRUMMAN
BOEING 1J-2 ENGINE FS
| ROCKETDYNE U
360FT
o
L
5J-2 ENGINES Uit
ROCKETDYNE
L
5 F-1 ENGINES TOTAL WT ;J[I'"jﬁﬂ(ff
ROCKETDYNE 6,000,000LBy




SATURN V

SATURN

APOLLO
LUNAR EXCURSION MODULE

P 300

360 FT S-1VB
POLARIS
31 FT LONG —_|
200 [~
S-ll
100 ATLAS

82.5 FT
. <192 IN.

e}
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SPACECRAFT DEVELOPMENT FLIGHT CATEGORIES

MAJOR STEPS TO ULTI

BP 6 - PAD ABORT
BP 12 - TRANSONIC ABORT

MATE MISSION

LUNAR LANDING «— fiNAL

BP 13 - BOOSTER
BP 15 - BOOSTER

BP 22 - HI ALTITUDE ABORT
BP 23 - HI Q ABORT

BP 23A- PAD ABORT (.| sueer
SC 002-TUMBLING ABORT

LUNAR ORBIT «—— COMPLETE
PERFORMANCE W/O
LEM EXCURSION

ELLIPTICAL ORBIT «—— gxTENDED
PERFORMANCE

SC 009-SUB-ORBITAL
=</’ | EARTH ORBITS WITH LEM «—— MULTI-VEHICLE

INTEGRATION

Q}) ‘e' EARTH ORBITS «—— PARAMETER & STATISTICAL

N
(13
% @ SUBORBIT 4¢——15T INTEGRATED SC SYSTEMS EXPOSURE

k \ BOOSTER-SC COMPATIBILITY

\ ABORT & RECOVERY «———CREW SAFETY

FAM-10058 { %)




APOLLO SATURN FLIGHT TEST PROGRAM

LITTLE JOE 1l

BP-6 BP-12
I ‘
PN ‘
ALY
PAD  TRANSONIC

BOILERPLATES
8P-23 BP-22

A A

el

BP-23A SC-002
| A
N

BLOCK |

BLOCK II

MAX Q" HIGH PAD TUMBLING
ABORT-1  ABORT ABORT ALTITUDE ~ ABORT-2  ABORT
ui-2 ui-3 ABORT Ui-5
L1i-4 WHITE SANDS MISSILE RANGE
SATURN | SATURN IB
SC-009  SC-011 8P-30 Sc-101
Jupmg ap;u BP-15 BP-16 BP-2 8P-9 [}
NOSE CONE |
A A A ( ol
| A A A A A - i
= H = A F j
a / A A / ]
- L - = £ H a -
| | | | |
1 i A ‘ : + 4y ithis Iﬁs
14 D 43 LA L=
!;'? s S i w:P £ CI!'W
FIRSTS-IV APOLLO  APOLLO  MICRO- MICRO-  MICRO- LV-CSM  LV-CSM  LH2 MANNED
STAGE DEVELOP ~ DEVELOP METEOROID ~METEOROID METEOROID | DEVELOP  DEVELOP  EXPER CSM MANNED CSM-LEM OPER
POWERED AS-6 AS-7 EXPER EXPER EXPER AS-201 AS-202  AS-23 LDOLINRG AS-207
FLIGHT AS-9 AS-8 AS-1
AS-5 oY AS-204 KENNEDY SPACE CENTER
=
SATURN V SC-017 SC-104 SC-105

LV-CSM
DEVELOPMENT
AS-501

LV-CSM
DEVELOPMENT
AS-502




®
COMMAND SERVICE MODULE

SUB-SYSTEMS




APOLLO INTEGRATED STATIONS
& AXIS

X XL = 398.5
X, - 148.1

£

LAUNCH ESCAPE SYSTEM

COMMAND MODULE

Xg = 35
XA = 993

XA = 58.3

XA = 502

oS T,

o

s
3

o7 y
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LAUNCH ESCAPE SYSTEM

NOSE CONE

& Q BALL CANARD

PITCH 4 A
CONTROL NN
MOTOR  Tower NN
JETTISON  LAUNCH N LAUNCH ESCAPE
MOTOR  ESCAPE ‘ TOWER
MOTOR = = N
)\
Q& \ ~
- y
STRUCTURAL @}' . .
SKIRT TS \\ =
BUNA N \ 4
RUBBER Q
INSULATION ‘
BOOST M\‘%{‘
‘ PROTECTIVE :
COVER
(APEX SECTION)

EXPLOSIVE BOLTS

FAM-3008A %




BOOST PROTECTIVE COVER

FIBERGLASS HONEYCOMB
APEX SANDWICH (5/8")
SECTION
(RIGID) GAP

(SINGLE PIECE) CORK ABLATOR 0,3"

COVER ATTACHED

FORWARD/AFT
AFT TO LES TOWER INTERFACE
SECTION
(FLEX1BLE) _
S IMPREGNATED
GLASS CLOTH

.008"

DETAIL A

~
S
~ —
= T ———— s i s s S =
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COMMAND MODULE EXTERIOR

(BLOCK Il)

LES TOWER RENDEZVOUS
LEG WELLS WINDOWS

(TYP 2 PLACES)

DOCKING
[ MECHANI SM
FWD HEAT

SHIELD

CREW COMPT
HEAT SHIELD

AFT
HEAT
SHIELD
L CREW ACCESS
ASTRO-SEXTANT DOORS CM/SM HATCH
UMBILICAL SIDE WINDOW
(TYP 2 PLACES)

sT-260 L+ J




COMMAND MODULE COMPARTMENT

CONFIGURATION
RIGHT HAND LEFT HAND HEAT SHIELD
EQUIPMENT BAY EQUIPMENT BAY

INNER STRUCTURE

+Y

)
)

l—/ FORWARD \
COMPARTMENT

y

Z

\

) CREW COMPARTMENT

LOWER
EQUIPMENT BAY AFT COMPARTMENT

’/ri'*.
(

i

4

H
é
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COMMAND MODULE AERODYNAMICS

e LIFT

T
J S LOCATION OF
s @/HEAVY EQUIPMENT
/

% DIRECTION OF FLIGHT
; 2N
X

18T
p%'®Tice
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15SD10448A

COMMAND MODULE n
STRUCTURE

ALUMINUM
......................... HONEYCOMB
INNER STRUCTURE

ABLATIVE
MATERIAL

HEATSHIELD
STAINLESS STEEL
HONEYCOMB

e
|““‘ 3
TR iy
||

T AT

INSULATING
MATERIAL




SERVICE MODULE

BLOCK Il

ECS RADIATOR
® EPS RADIATORS / Z

® DOCKING
LIGHTS

CM/SM HIGH-GAIN
FAIRING ANTENNA













































































































































































































































































































































































































































































































