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APOLLO SPACECRAFT

LAUNCH ESCAPE SYSTEM

BOOST PROTECTIVE COVER

LUNAR MODULE

INSTRUMENT UNIT

3RD STAGE

. ]3 RD STAGE

t 2ND STAGE

1ST STAGE
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NAA APOLLO SUBCONTRACTORS

SY STEM/COMPONENTS CONTRACTOR

STRUCTURES

ABLATIVE MATERIAL FOR HEAT SHIELD:osssscsceccsscsssccacess s AVCO CORP-WILMINGTON, MASS.

BOOST COVER, LES TOWER, DOCKING PROBE, CANARDS

RADIAL BEAMS, FWD HEAT SHIELD & CREW COUCHES ceeescsecss LOS AN GELES DIV OF NAA - INGLEWOOD, CALIF,
STAINLESS STEEL HONEY COMB PANELS ¢svececccsccscscssecsss AERONCA MFG CO - MIDDLETOWN, OHIO

ELECTRICAL POWER

BATTERIES (YA”, "B" & "C")ecececcvssscsscscssccosssssssaasces s EAGLE PICHER - JOPLIN, MO,

BATTERY CHARGER... csseen «ITT - INDUSTRIAL PRODUCTS DIV - SAN FERNANDO, CALIF,
FUEL CELL MODULES. cessesee ««PRATT & WHITNEY - EAST HARTFORD, CONN.

STATIC INVERTERS secesocsscccccsccsssscassssccascccconcessess WESTINGHOUSE ELECTRIC CORP - LIMA, OHIO
CRYOGENIC GAS STORAGE csceccscccaascsccocccsscssacssesess BEECH AIRRCRAFT - BOULDER, COLO,

ENVIRONMENTAL CONTROL ¢eeeeereeceecacccesccccccccssscsss AIRESEARCH MFG CO - LOS ANGELES, CALIF.

SEQUENTIAL EVENTS CONTROL

MASTER EVENT SEQUENCE CONTROLLER. cceeecovessscasesasses AUTONETICS DIV OF NAA - ANAHIEM, CALIF,
LAUNCH ESCAPE & PITCH CONTROL MOTORS ecceeees eees LOCKHEED PROPULSION CO - REDLANDS, CALIF,
TOWER JETTISON MOTOR cecsceccscsccsccsescascscas «+ee THIOKOL CHEMICAL CORP - ELKTON, MD,
EARTH LANDING PARACHUTE SUBSYSTEM scccccccccces ««s NORTHROP - VENTURA - NEWBERRY PARK, CALIF.

STABILIZATION & CONTROL....covverereerseccenscesssssess s HONEYWELL CORP - MINNEAPOLIS, MINN,
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FACILITIES-NATIONWIDE

PROPULSION TESTS TRANSPORT MOD, GSE CENTRIFUGE TESTS
LAS CRUCES, N.M. ~ SD TULSA JOHNSVILLE, PA

PROPULSION TESTING
TULLAHOMA, TENN

PARACHUTE TESTS
EL CENTRO, CALIF

DYNAMIC TESTS
HUNTSVILLE, ALA

ENVIRONMENTAL TESTS SATURN LAUNCH
LITTLE JOE 11 LAUNCH HOUSTON, TEX KENNEDY SPACE
WHITE SANDS, N.M. | CENTER, FLA
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MANNED SPACECRAFT

N

THRUST, LBS




“APOLLO
LAUNCH VEHICLES

i APOLLO
SPACECRAFT
LM
ADAPTER
v INSTRUMENT
_— UNIT
25'
< T —2ND STAGE
‘})4'
/IST STAGE
" UPRATED
SATURN |

"~ SATURN V

APOLLO
SPACECRAFT

LM
ADAPTER

7 <[~ INSTRUMENT

UNIT

3RD STAGE

3641 | 2ND STAGE

L 1ST STAGE

e
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TR T SR

SATURN v APOLLO CM

LM ADAPTER

INSTRUMENT UNIT

APOLLO LM

1ST STAGE R 1J-2 ENGINE
5J-2 ENGINES

5 F-1 ENGINES , TOTAL WT :
6,000,000 LB

-




LES

UPRATED SATURN |

\I"i 8 H-1 ENGINES 1;(3;% gTLB )




SATURN V

__ SATURN
300
364 FT
POLARIS
31 FT LONG —_
200
100 _ATLAS
MINUTEMAN
—
82.5 FT 59 FT
192 IN. . ‘ 70 IN.
0

R
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SPACECRAFT DEVELOPMENT FLIGHT CATEGORIES
MAJOR STEPS TO ULTIMATE MISSION

BP 6 - PAD ABORT

BP 12 - TRANSONIC ABORT
BP 13 - EARTH ORBITAL

BP 15 - EARTH ORBITAL

BP 22 - HI ALTITUDE ABORT
BP 2 - HI Q ABORT

BP ZA- PAD ABORT

\@ LUNAR

LANDING
% ELLIPTICAL ORBIT

@ EARTH ORBITS WITH LM

SUBORBIT ~SC 002 - TUMBLING ABORT

SC 009 - SUBORBITAL

SC 011 - SUBORBITAL

BOOSTER - S C COMPATIBILITY

ABORT & RECOVERY

e,
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LUNAR MISSION

TRANSEARTH
COAST
PARKING REENTRY -
o / APPROACH
\\
TRANSLUNAR LUNAR S TRAJECTORY

COAST ORBIT \ “

ORBITAL

== | ASCENT
RECOVERY M A INSERTION

LUNAR LANDING

TRANSLUNAR
INJECTION

TRANSEARTH
LM DESCENT /' INECTION
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APOLLO MISSION PLAN o

MOON AT
EARTH LANDING

ENTRY & LANDING . TRANSEARTH
’ INJECTI
CM/SM ¥/ B on

SEPARATION ﬁ ¢ )
<

RENDEZVOUS

MIDCOURSE
CORRECTIONS

LUNAR LANDING & _ _
LUNAR ORBITAL (X - Jl %5

TRANSPOSITION ORBIT
& DOCKING INSERTION

TRANSLUNAR

" MOON AT
INJECTION

EARTH LAUNCH



e ASCENT TRAJECTORY

m 500,000

-
- ~

400,000 - \
° ﬁ LES JETTISON

300,000
_nne

3

Al

2ND STAGE IGNITION

200,000

ORBIT ACQUISITION

3RD STAGE IGNITION

/.___\

) 500 1000
RANGE (N M)

o
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APOLLO SPACECRAFT/3RD STAGE
EARTH ORBITAL CONFIGURATION
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S125AP84499

TRANSLUNAR INJECTION & COAST

12,800 N MI RADIUS
THR AFTER TRANSLUNAR
INJECTION

TRANSPOSITION
{ & DOCKING




TRANSPOSITION & DOCKING sseapsuszsa

& ADAPTER 1 FREE 1 DOCKING
=\ SEPARATION . % FLY-AROUND & PULLOUT
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_ APOLLO SPACECRAFT
_ TRANSLUNAR CONFIGURATION

EVA HANDLES




RANGER
IMPACTS

QO SURVEYOR

PROPOSED
LUNAR
LANDING

£,
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LUNAR ORBIT INSERTION sseAres00sC

mlk

i

LUNAR ORBIT
INSERTION

INITIATION OF
RETROTHRUST



LM SEPARATION & DESCENT
‘ i}

LM RETRO(3)

Si_ B2 sePARATION




o

M DESCENT AND LANDING  ooo=®

LUNAR PARKING
ORBIT (80 N M)

‘———"'—ﬁ
©750,000 FT 250 N M

ASCENT STAGE

ESCENT STAGE
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LUNAR ORBITAL RENDEZVOUS =

Vi
THRUST FOR
RENDEZVOUS

EARTH

THRUST TO /
CIRCULARIZE

RENDEZVOUS




S76AP845028

LM ASCENT

E e

160 N MI

ASCENT CON FlGURATION

=gl ASCENT STAGE
i!la:") SCENT

\‘\\ \ AR ,, SNy o

= : = “\ = DESCENT STAGE AS = i
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APOLLO SPACECRAFT LOR CONFIGURATION '

s |
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EVA HANDLES
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APOLLO TRANSEARTH CONFIGURATION
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TRANSEARTH & ENTRY

ENTRY CORRIDOR

TRANSEARTH
INJECTION

MID COURSE
CORRECTIONS

CM / SM SEPARATION
FAM-1018A (®)



ENTRY CORRIDOR




—

TYPICAL RE-ENTRY RANGES

65ASD10884A

ALTITUDE R ANGE ( THOUSAND N MI) —=
N 2 3
20 |
400
300 %
200 F—%
100 \— ] 'i
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RECOVERY

HEAT SHIELD
JETTISONED
BY 24,000 FEET

o von 9 a2

AFTER

TIME DELAY
DROGUE CHUTES
DEPLOYED- REEFED

o

MAIN CHUTES FULLY
OPENED AFTER BEING

DROGUE CHUTES RELEASED REEFED

AND MAIN CHUTES DEPLOYED .
REEFED BY 10,000 FT

FAM-10098 é&;



"“G” FORCES, LUNAR MISSION, BLOCK I

ASTRONAUT SENSED

20 G'S
4
ENTRY : DESCENT
| | | | DENSE |
8 - ATMOSPHERE L
w7 | BUILD UP |
6 |—PuLL uP—— !IA\ |
L 5 F——f\——GLIDE \ i
04 \ \ —PILOT
D 2 \DEPLOY DEPLOT LANDING,
1 — A
0
100 20 300 400 500 600 700 800 900 1000 1100
TIME IN SECONDS
A a a A A a A a A a a A s & a a A r'y
s 1 2 3 4 5 6 7 8 9 10 1 12 13 M4 15 l6 17 18
MINUTES

REF DESIGN REFERENCE MISSION, LED-540-12 dtd OCT 64
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STRUCTURES
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APOLLO INTEGRATED STATION & CSM AXIS

BLOCK Il

Xc = 135.8
XA = 1135.8

COMMAND MODULE +Z \__+Y Xc - 83.4

Xs = 355
XA = 993

Xg = 200
Xp = 838

SC LM ADAPTER

XC =0
XA = 1000
SERVICE MODULE

Xp = 583.3

Xp = 502

ST-107A ;ﬁ’
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LAUNCH ESCAPE ASSY st oo

& Q BAl
PiicH  paast ¢ @ BAL,

LA

ACTUATOR

LAUNCH ESCAPE MOTOR

THRUST ALIGNMENT FITTING SOLID PROPELLANT

SATURN V
DAMPER
POWER SYSTEMS &
INSTRUMENTATION
WIRE HARNESS

STUDS &
FRANGBLE NUTS

INSULATION

BOOST

ELECTRICAL
Cpkoegcnvs DISCONNECT
{APEX SECTION) FITIINGS

SEQ-65C (@}



BOOST PROTECTIVE COVER

BLOCK Il CSM
RCS PITCH HARD COVER SEAL FIBERGLASS RING
ENGINE PORTS,
RCS PITCH ENGINE PORTS HONEYCOMB CORED-LAMINATED
RCS ROLL FIBERGLASS PANEL
ENGINE PORTS

STATIC

g ; AIR VENT
YAW ENGINE - PR

PORTS o B N RS RouL

0.3" THICK CORK ABLATOR

TRANSITION RING
X. = 81

C
CIM HEAT SHIELD ABLATOR
STEAM VENT
TEFLON IMPREGNATED

8" DIA WINDOW GLASSCLOTH

=Y LAMINATED
FIBERGLASS

YAW ENGINE SILICONE

PORTS

SPONGE SEAL

ACCESS DOOR



COMMAND MODULE EXTERIOR

BLOCK II
DOCKING LES TOWER RENDEZVOUS
MECHANI SM LEG WELLS WINDOW
(TYP 2 PLACES)
FWD HEAT A\
SHIELD \2/ TRV
CREW COMPT (
HEAT SHIELD

CREW ACCESS

HATCH
OPTICS PENETRATION/ CM/SM
UMBILICAL SIDE WINDOW
(TYP 2 PLACES)
2™
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COMMAND MODULE COMPARTMENT

ORIENTATION
BLOCK I
RIGHT HAND LEFT HAND HEAT SHIELD
EQUIPMENT BAY EQUIPMENT BAY 7 WP

INNER STRUCTURE

(FORWARD) .
(RIGHT) +Y Y X« A
(LEFT) ,
FORWARD
COMPARTMENT
+Z (DOWN) CREW COMPARTMENT +7 (DOWN)
LOWER AFT COMPARTMENT

EQUIPMENT BAY
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COMMAND MODULE AERODYNAMICS

LIFT

LOCATION OF

DRAG HEAVY EQUIPMENT

DIRECTION OF FLIGHT

. "7”' 3
FAM-1511 {9}



INNER STRUCTURE

INNER SHELL (BLOCK )

@ ACCESS CYLINDER ASSY
) )
L

FORWARD LONGERON

< CREW ACCESS
NN HATCH FRAME
\»,

%

N
\! AFT SIDEWALL
\ INNERFACE
\ \/ SHEET ASSY
|

FORWARD BULKHEAD N

FORWARD ASSY

)

o

4

b | L arrassemaiy
|
AFT BULKHEAD / ‘
RING — ;/ i
> 3 /
o® <
AFT BULKHEAD INNER - AFT LONGERON
FACE SHEET ASSY -
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CM INNER STRUCTURE
BLOCK Il
= FORWARD HATCH

LET ATTACH POINT

CREW ACCESS
HATCH FRAME

ST-278A é&r



COMMAND MODULE HEAT SHIELDS

BLOCK 1I

CREW COMPARTMENT
HEAT SHIELD

yf%"'.
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COMMAND MODULE
ABLATIVE MATERIAL THICKNESS

BLOCK I

2.25 IN, —~a .75 IN.

RELATIVE » -
WIND < .75 N,
A ;

.15 IN,

L5 IN.—

o
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COMMAND MODULE SKIN CONFIGURATION

MAX AT TOUCHDOWN
20°F 600°F

Zl e

BONDED ALUMINUM HONEYCOMB
INSULATION

BRAZED STEEL HONEYCOMB SUBSTRUCTURE
ABLATIVE MATERIAL

af".:.ﬁv
sT-206) EA)



CM UNIFIED CREW HATCH 7

BLOCK Il @»;.‘.
UNIFIED <\

HATCH & 6

VENT VALVE

BOTTLE PUNCTURE 1
BOTTLE PUNCTURE 2

.
ST-3408 (4]



FORWARD PRESSURE HATCH

BLOCK Il

COMMAND MODULE TUNNEL PRESSURE

BELL CRANK
EQUALIZATION & INDICATOR VALVE

PLUNGER

ROD ASSY

sr-w(@}



ABLATIVE HATCH

/

RING ASSEMBLY

HANDLE ASSEMBLY
(OPEN POSITION)

HANDLE AS SEMBLY
(STOWED POSITION)

s (@)



PROBE INSTALLATION-DOCKING SYSTEM

DROGUE ASSEMBLY PROBE ASSEMBLY

SN
3
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PROBE PASSIVE TENSION TIE

Y

+Z.

CORE
(ALUMINUM HONEYCOMB)
BUMPER (FOAM)

o,
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GENERAL ARRANGEMENT COMMAND MODULE

A
(T
FWD COMPT HEAT SHIELD i N FWD ACCESS TUNNEL
LA DROGUE CHUTE RISER ATTACH STRUCTURE
FWD COMPT BULKHEAD
ST

LES TOWER ATTACH BOLT

i@

&!5’ i L ! B =
INSULATION %i!&\;

ABLATION MATERIAL

SS HONEYCOMB RENDEZVOUS WINDOW
MAINTENANCE PANELS

AFT COMPT EQUIP AREA ¥ . \ W/ = - 4 RCS ROLL ENGINES
! K B \ [ - el

WIRE
BUNDLE

RCS YAW ENGINES

RCS PITCH ENGINES

POTABLE WATER TANK ls\grmléwm {f“'
: @
R1 RCS ROLL ENGINE sr-moak q




SERVICE MODULE

BLOCK I

EPS RADIATORS

RED DOCKING LIGHT § -
== ”: FLY AWAY UMBILICAL
SIM RCS MODULE @ T GREEN DOCKING LIGHT
C
EVA BAIL
SCIMITAR ANTENNA

ECS RADIATOR

SPS NOZZLE
EXTENSION

A ~
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APOLLO SM SYSTEMS EQUIPMENT

BLOCK Il

? HELIUM TANK (2)

OXIDIZER TANK (2)
FUEL TANK (2)

FWD BULKHEAD INSTALL
FUEL CELLS

PRESS. SYS PANEL o
\QUJ
o, TANst9 A4
,, - \

Hy TANKS = -
/@" AFT BULKHEAD
: SPS ENGINE

S-BAND HIGH GAIN ANTENNA

@ RCS CLUSTER, HOUSING,

MODULE & TANK ASSY (4)

ST-1300 (@)



SM INSULATION TYPICAL FOR SECTOR IV

ALUMINIZED MYLAR

i

<
‘-U A \[\xssos
R :

NOTE:

INSULATE

OUTER PANEL
BETWEEN THESE
STATIONS ON INNER
SURFACE ONLY

X 203
S 161 (@)



S/M SPS NOZZLE AND HEAT SHIELD

FUEL FILL POINT BEAM 6

BEAM 5 BEAM 1

( \
— X = A0
OXIDIZER FILL POINT
FLEXIBLE BOOT

Xg = 180 SPS NOZZLE EXT
ATTACH POINT

SPS ENGINE

PR
ST-304C{ #)}




CSM & LM COMPARISON

BN | B L B ”

CSM LM

i

D\
_a -
£ ke

©
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LM DESCENT STAGE

FUEL TANK DESCENT ENG INE

WATER TANK

OXIDIZER TANK

ADAPTER B (1 T”“
— \ X 17 1\
ATTACHMENT POINT | | P73 sATreRy storace
e AL BAY
/// ,& OXYGEN TANK

R 7.'
\ = ‘g' HELIUM TANK/CRYOGENIC

o

SCIENTIFIC .-‘\\
EQUIPMENT BAY f/L\ ,

PRIMARY STRUT

LANDING RADAR ANTENNA L/ \J

o~
FAM-1512 A {®)}



LM ASCENT STAGE

DOCKING HATCH

FUEL TANK (RCS)

HELIUM TANK (RCS)

OXIDIZER TANK (RCS)

ASCENT ENGINE COVER

o
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LM ASCENT STAGE

VIEW B

GASEOUS OXYGEN TANKS

WATER TANKS (2)

AFT
EQUIPMENT BAY—___

OXIDIZER TANK

ELECTRONIC ,
REPLACEABLE ASSEMBLY <
HELIUM TANK

RN
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SPACECRAFT/LM ADAPTER

PANEL SEPARATION BY
EXPLOSIVE CHARGES

v
W
.. .
<, |
M & . il
BN ettt 1"
1 | .
SRR oE “ -
{ 1R o
I :
; o
, li
{ fl [ i
N
chhd R B
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SLA PANEL DEPLOYMENT
X

ATTENUATOR NEGATOR SPRING REEL
(8 PLACES) (4 PLACES)

P
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ADAPTER PANEL SEPARATION LINE

] SEP LINE

s S,
XA = 838 SM AFT / BLAST SHIELD
e miin

i ©

EXPLODED VIEW
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LM SEPARATION SYSTEM

BLOCK i

LOWER
UMBILICAL
GUILLOTINE

S }\/ SLA SEPARATION
SYSTEM
viev@ iy Tieoown
ADJUSTMENT
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GUIDANCE & CONTROL n
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