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APOLLO ASSOCIATE CONTRACTORS
‘

e MIT
AC SPARK PLUG

e CHRYSLER

e BOEING

@ NAA S&ID

e DOUGLAS

e@ CONVAIR

@ GENERALELECTRIC

@ GRUMMAN

@ HAMILTON STANDARD

GUID & NAV EQUIP. -TECH MGMT
GUID & NAV EQUIP. -MFG

oa

S-1C

Sal

S=I1V'& S-1V B

LITTLE JOE 11

ACCEPTANCE CHECKOUT EQUIP.

LUNAR EXCURSION MODULE

SPACESUIT & PORTABLE EQUIP.

AP 3389C



APOLLO SUBCONTRACTORS

SUBSYSTEM

CM REACTION CONTROL ENGINES
DIGITAL TEST COMMAND SYSTEM
MISSION SIMULATOR TRAINER
SS HONEYCOMB PANELS
TV CAMERAS BLOCK|
REACTION CONTROL S/M
EARTH LANDING SYSTEM
ENVIRONMENTAL CONTROL
SERVICE MODULE PROPULSION MOTOR
LAUNCH ESCAPE PITCH CONTROL MOTORS
COMMUNICATION & DATA
STABILIZATION & CONTROL
ABLATIVE HEAT SHIELD
FUEL CELL MODULES
ESCAPE TOWER JETTISON MOTOR
R & D TELEMETRY ANTENNA
BATTERY CHARGER

SUBCONTRACTOR

ROCKETDYNE - CANOGA PARK, CALIF
CONTROL & DATA CORP - MINNEAPOLIS, MINN
GPI LINK DIVISION - BINGHAMTON, NY
AERONCA MFG CO - MIDDLETOWN, OHIO
RCA - PRINCETON, NJ
MARQUARDT CORP - VAN NUYS, CALIF
NORTHROP-VENTURA-NEWBERRY PK, CALIF
AIRSEARCH MFG CO - LOS ANGELES, CALIF
AEROJET-GENERAL - SACRAMENTO, CALIF
LOCKHEED PROPULSION CO - REDLANDS, CALIF
COLLINS RADIO CO - CEDAR RAPIDS, IOWA
HONEYWELL - MINNEAPOLIS, MINN
AVCO CORP - WILMINGTON, MASS
PRATT & WHITNEY - EAST HARTFORD, CONN
THIOKOL CHEMICAL CORP - ELKTON, MD
TRANSCO - VENICE, CALIF
ITT-INDUSTRIAL PROD DIV - SAN FERNANDO, CALIF

FAM-1003@)!
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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

    
NAA

SOUTHERN CALIF

   
      

  

  

DYNAMIC TESTS

HUNTSVILLE, ALA

PARACHUTE TESTS

EL CENTRO, CALIF     
 

 

 

ENVIRONMENTALTESTS SATURN LAUNCH

LITTLE JOE I] LAUNCH HOUSTON, TEX MERRITT ISLAND LAUNCH

WHITE SANDS, N.M. AREA, FLA

 

   
     

 

NORTH AMERICAN AVIATION,INC. 1-64 AP 71354B
SPACE AND INFORMATIONSYSTEMS DIVISION



APOLLO SPACECRAFT Lee
S&ID RESPONSIBILITIES

   
SLA GSE SPARES

   
INTERFACE WITH

= ASSOCIATE
a saps CONTRACTORS
* tw, a G&N
pe b, <&- ACE

FACILITIES al LEM
ETC TRAINERS



MANNED SPACECRAFT

 
 
  

 

 

 

 

   

 

 

 

     

 

1 MAN 2 MAN

MERCURY GEMINI APOLLO
coat
Ley

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

BOOSTER ATLAS TITAN Il SATURN

THRUST, LBS 360,000 430,000 7,500,000
| Az VWY_|\
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APOLLO SPACECRAFT

 

  

   

 

   
  

LAUNCH ESCAPE SYSTEM
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MODULE
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SPACE VEHICLES

APOLLO
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UTTLE
JOE Il
BOOSTER

 

LITTLE JOE 11

APOLLO
yfSPACECRAFT

 
S-lV

188" |/ BOOSTER 

 

oeS-| BOOSTER

    t    th
SATURN |

ed INSTRUMENT
[4unm

APOLLO.
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LEM
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VJ UNIT  

224!
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APOLLO
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LEM

ADAPTER

INSTRUMENT

UNIT

S-1VB
BOOSTER

sell
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S-IC
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SATURN| = ee
LES
S&ID

APOLLOHeae

   

     

 

  

  

S-IV
DOUGLAS Spas SM

  

S&iD

6 RLIO-A3 ENGINES
PRATT & WHITNEY

Ciniace TOTAL WT
188 FT 1,124,000 LB

oo8 H-1 ENGINES
ROCKETDYNE CH    

NORTH AMERICANAVIATION,INC. 11-4 AP 74370A
SPACE AND INFORMATION SYSTEMS DIVISION
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|
LES

SATURN 1B S&ID
APOLLO CM

S&ID .
APOLLO SM Sf

S&ID

LEM ADAPTER ee

§&ID oe

DOUGLAS
-

GRUMMAN

S-I
CHRYSLER

ROCKETDYNE

a
aegeOBE
Xt" ROCKETDYNE TOTAL WT    

: U .
1,288,000 LB



S-IC
BOEING

ROCKETDYNE

NORTH AMERICAN AVIATION,INC.
SPACE AND INFORMATION SYSTEMS DIVISION

5 F-l EIGINESge py N

6\°

SATURN V

 

  

 

  
  

 

  

   

  

    

APOLLO CM
S&ID

APOLLO SM
S&ID

S-IVB
DOUGLAS

ADAPTER
LEM S&ID

GRUMMAN

s-7&
1J-2 ENGINE 2» +) meer
ROCKETDYNE

tala TU

 

5 J-2 ENGINES
ROCKETDYNE

yw[ot

a l 360 FT TOTAL WT
6,000,000 LB

waist
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SATURN V
SATURN
 

APOLLO
 

 

 

 

 

300 LUNAR EXCURSION MODULE

360 FT S-IVB

POLARIS
31 FT LONG —~_| >—

200 r,

81.5 FT —

TITAN

100 ee
102 MINUTEMAN

S-IC ce
82.5 FT 197396 IN eae

+192 IN. SH Y20 IN. |_ F709 IN.és ;   

 

 
  

 

 

 
 

NORTH AMERICAN AVIATION,INC.
SPACE AND INFORMATION SYSTEMSDIVISION

7-63 SP 24660 A



35SD10624

LAUNCH VEHICLES
WEIGHT / PAYLOAD / THRUST
 

    

7500K 94K TRANSLUNAR —_.=

x
250K

LIFT-OFF
THRUST

20.oK* 33:1

a OE ae Ps

= a SATURNI SATURNIB SATURN V
260K 300K 1150 K 1200 K 6000K

LIFT-OFF WEIGHT
* INTO 100 N MI CIRCULAR ORBIT

 



SPACECRAFT DEVELOPMENTFLIGHT CATEGORIES
MAJOR STEPS TO ULTIMATE MISSION

  

  

 
 

BLK II joer
(80% BLK 1)

LUNAR LANDING <—- FINAL

a EARTH ORBITS WITH LEM <—— MULTI -VEHICLE
INTEGRATION

BLK |

©: EARTH ORBITS <—— PARAMETER & STATISTICAL

 
BP 6 - PAD ABORT

 

~
fis |
\ GC SUBORBIT¢———1sT INTEGRATED SC SYSTEMS EXPOSURE

  

 

\ BOOSTER-SC COMPATIBILITY

\ BP 12 - TRANSONIC ABORT

ABORT & RECOVERY «——crEW SAFETY BP 13 - BOOSTER
‘ BP 15 - BOOSTER

BP 23 - HI Q ABORT

a
S>

3

FAM-1005 @)}
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LUNAR MISSION

PARKING ORBIT ~~ @*"

TRANSEARTH
COAST    

LUNAR APPROACH TRAJECTORY
TRANSLUNAR oeCOAST :

\

aha meeeORBIT
INJECTION

LEM ASCENT
SAetds Kotter,

LUNAR LANDING

     

  

 

TRANSLUNAR a \
INJECTION ene

INJECTION. 7

Lan OrvLTA Quwrry 2 wo



MISSION PLAN —-LUNAR
ORBITAL RENDEZVOUS MODE

TRANSEARTH COAST

©
TRANSLUNAR
INJECTION
  

EARTH ORBIT

CM-SM SEPARATION
ENTRY & LANDING

@

TRANSLUNAR
COAST

NORTH AMERICANAVIATION,INC.
SPACE AND INFORMATION SYSTEMS DIVISION

   

   

MOONAT EARTH
LANDING

TRANSEARTH
. INJECTION

 

LUNAR ORBIT \
& PICKUP oe

| | LANDING
STAY & LAUNCH

LUNAR ORBIT
INSERTION

®
” LUNAR ORBIT

weet ©
MOONAT EARTH
LAUNCH

   
3-64 AP74100



  

  

  

 

ASCENT TRAJECTORY 2"
 

 

  
  

  

g  _ALT(FT)
_ 600,000/- o=

ae

Ty
= ORBIT ACQUISITION

t = 706 SEC

ae V= 24,200 FPS
Ah S

: 4 LES JETTISON
V=7800 FPS

S-IVB IGNITION

| 300,000 t =~ 542 SEC

S-ll IGNITION V=20,900 FPS
V=7600 FPS

“| 200,000

LAN 0 | ! !
PyPS 500 1000 1500

SATURN V RANGE(N MI) 
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APOLLO SPACECRAFT/S-IVB EARTH ORBITAL CONFIGURATION 
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TRANSLUNARINJECTION & COAST

12,800 N MI RADIUS

THR AFTER TRANSLUNAR

 

INJECTION

te er

D

RRS MOON.

TRANSPOSITION

& DOCKING



TRANSPOSITION & DOCKING cell
 

 a 
 

      FLY-AROUND DOCKING



114SD1052OA

APOLLO SPACECRAFT TRANSLUNAR

CONFIGURATION

 

 



84AP77520

PROPOSED
LUNAR
LANDING
AREA
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LUNAR ORBIT & LEM DESCENT  

  

  

 

   
   
 

LUNAR ORBIT

INSERTION

INITIATION OF
RETROTHRUST

LEM SEPARATION

& DESCENT



CeeEaLEM DESCENT AND LANDING.

LUNAR PARKING

50,000 FT
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<
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S
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a
s= 



LEM ASCENT & LUNAR
ORBITAL RENDEZVOUS

LUNAR ORBIT ASCENT TRANSFER
oie ORBIT

~) hi |

 
RENDEZVOUS

FAM-1006{



84AP77535

_ ASCENT pote Tetuae)

KS : a “ASCENT STAGE
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114SD10292

LUNAR ORBITAL RENDEZVOUS & DOCKING

  
  

  
  

  

CSM & LEM
DOCKING

  
LEM TAKEOFF &
LUNAR ORBITAL
RENDEZVOUS
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APOLLO SPACECRAFT LOR CONFIGURATION

 



 



TRANSEARTH & SM SEPARATION

 NORTH AMERICAN AVIATION,INC.
SPACE AND INFORMATION SYSTEMS DIVISION

3-64 AP74111



ENTRY CORRIDORS

  
  

 

aeFT

Ll-b2 AP 22824



ALTITUDE
(K) FT

400

300

200

“E100 
“ww

TYPICAL RE-ENTRY RANGE

 

   RANGE(N Ml)

   

114SD10179



RECOVERY MODES 149010177
HEAT SHIELD DROGUE CHUTES RELEASED & PILOT
JETTISONED
AT 25,000 FEET

°afNye
TIME DELAY
DROGUE CHUTES
DEPLOYED

MAIN CHUTES EXTRACTED
& DEPLOYED TO A REEFED
CONDITION AT APPROX
13,500 FT

 

  
  

     

 

   

YMAIN CHUTES FULLY
OPENED AFTER BEING
REEFED FOR 6 SEC



STRUCTURES

sT-31A®)



A
P
O
L
L
O
I
N
T
E
G
R
A
T
E
D
S
T
A
T
I
O
N
S

&
A
X
I
S
X
=

40
6.
5

X,
=

14
89
.8

   
   

   
   

LA
UN

CH
ES

CA
PE

SY
ST
EM

Xc
=

13
3.
5

Xq
11
33
.5

CO
MM
AN
D

MO
DU

LE
Xc

=
83

.5

X
j
=
.
0

X
a

=
10

83
.5

=
f

Xc

=

0
Xa

l
Cc A

 

“
s
o
u

PY
)

Xq
=
58
4.
7

S-
IV
B

IN
ST

RU
ME

NT
UN
IT

   
Xq

=
50

2



LAUNCH ESCAPE TOWER

 ST-100 1 +)
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COMPARTMENTS

COMMAND MODULE



COMMAND MODULE AERODYNAMICS
—__& LIFT VECTOR CONTROLae   

LOCATION OF
HEAVY EQUIP.

 

  



COMMAND MODULE COMPARTMENT

CONFIGURATION

RIGHT HAND LEFT HAND HEAT SHIELD

EQUIPMENT BAY EQUIPMENT BAY

   
 

INNER STRUCTURE

 

 +Y

 
  

 

FORWARD Ss
COMPARTMENT

 

 

CREW COMPARTMENT

LOWER
EQUIPMENT BAY AFT COMPARTMENT

FAM-1001A



COMMAND MODULE INNER STRUCTURE

  

    
   

   

   

FORWARD
HATCH ASSY

SIDE WINDOW
INSTALLATION

   CREW ACCESS
HATCH ASSY

   

HATCH WINDOW

AN INSTALLATION

&
  

  -RENDEZVOUS WINDOW
INSTALLATION

5-63 AP 26024A



INNER STRUCTURE-INNER SHELL

ACCESS CYLINDER ASSY
    

  

   

    
    
   

  

 

 

          
 

 

FORWARD
BULKHEAD INNER SHELL ASSY,

LOWER LET
SUPPORT S INNER SHELL ASSY,
LONGERON

Vy CREW ACCESS
FORWARD__—7 HATCH FRAME
ASSY Zsae

|
| SS = Aili UPPER LET
SSS Hi SUPPORT

AFT BULKHEAD \\\~< ae] a8 =Xtoneeron
RING Ry 6 | ie AFT SIDE

See (ree | WALL

AFT BULKHEAD, a 2 aire
INNER FACE weer
SHEET ASSY +2

=y =z fo
ST-204+}
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C/M SECONDARY STRUCTURE



COMMAND MODULE HEATSHIELDS 4 ek
CQ nresa

BLOCK II pre S
yenAY

GS
smidak ‘ IK

/ Non
Ls

FORWARD HEAT SHIELD    
  

AFT HEAT SHIELD

   
CREW COMPARTMENT
HEAT SHIELD

potre
$

FAM-1504 4)



ENTRY HEAT LOAD DISTRIBUTION

& ABLATOR THICKNESS

WINDWARD SIDE~ 17%

  

 

  

  
  

AVCOAT 5026-39
aa

 

335 LB/FT
RELATIVE 2 ae
WIND e EPOXY RESIN

e GLASS FIBERS

5 e SILICA FIBERS -

e PHENOLIC
MICROBALLOON

x LEEWARD SIDE~ 3% eign ee

COMPARTMENT

HEAT SHIELD~80%

FAM-1506 (©)



AVCO 5026-39
ABLATION PROCESS

HEAT
FLOW

HEAT FLOW HEAT DISSIPATED THRU
TO ABLATOR BY ABLATOR ABLATOR

  

   

  

HY——

q RADIATION q RE-RADIATI

 

q ABLATOR CAPACITY

Oe

q CONVECTION q MAS
FL

BLOCKING pee

CHAR LAYER

  

DEGRADATION  
   

  

   

q THRU

DEGRADATION ZONE

VIRGIN MATERIAL

ST-205A i)!



APOLLO SKIN CONFIGURATION

 

  

MAX AT MAINCHUTE DEPLOYMENT
200° F 600°F

  

= BONDED ALUMINUM HONEYCOMB

INSULATION (q FELT)

leesBRAZED STEEL HONEYCOMB SUBSTRUCTURE

sie ABLATIVE MATERIAL
AEEa

 

 

                      

 

             

sT-2060 1)



ASTRO-SEXTANT DOORS

LATCH RH DOOR
MECHANISM  

   

   

 

   

HINGE
MECHANISM

FLEXIBLE SHAFTS

HAND CRANK

 

= SEALED DRIVE
ponte

ST-608A { +)



CM FORWARDSECTION

   

  

  

 

  

  

DOCKING MECH

LEM LATCH (12)
PYRO'SEP SYS

FORWARD
HEAT
SHIELD

  

  

STRUCTURE
een

ST-618A i +}



LEM DOCKING MECHANISM
LUNAR EXCURSION _, Wa?
MODULE +>”  

  

DROGUE

COMMAND MODULE

NORTH AMERICAN AVIATION,INC. 3-64 AP 74234
SPACE AND INFORMATION SYSTE ON



SERVICEMODULE
ECS RADIATOR   

 

DOCKING
LIGHTS CM/SM HIGH—GAIN

FAIRING ANTENNA
pes

FAM -1505 ©);
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SERVICE MODULE
ff } v AO
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APOLLO S/M STRUCTURE & SYSTEMS EQUIPMENT

O
HELIUM TANK(2)

OXIDIZER TANK(2)

FUEL TANK(2)

FWD BULKHEAD INSTALL

     

    
PRESS. SYS PANEL

  MODULE, & TANKA
W
A [mo CLUSTER, HOUSING,

 

sass ASSY(4)
als Es!
O56 fe Oo TANKS

FUEL CELLS-~~y_ 8 . Ho TANKS
AFT BULKHEAD ASSY——ago

USBE ANTENNA—~

SPS S12Ne

SECTOR|



S/M SPS NOZZLE AND HEAT SHIELD
FUEL FILL POINT BEAM 6

 

 SPS ENGINE

sT-308C (®)}



CM/SM STRUCTURAL INTERFACE
Sarat ¢ ann end)

e - %

@ COMPRESSION PAD

& COMPRESSION PAD/TENSION
*Y TIE COMBINATION

 
VIEW

LOOKING FORWARD

FAM 15011!



 

C/M - S/M SEPARATION SYSTEM

 

   ST-600A¢



AFT TENSION-TIE

    

 

the PHENOLIC FIBRE-GLASS BARREL

| Q ago AVCO 5026-39wg.EK
oeGeAE naan
eRe S& ees SEPARATIONeee
=

xyBreiepaare

ST-616Ai+)



C/M-S/M SEPARATION SYSTEM
ORDNANCE INSTALLATION

AD

ae U

Soe) :  
    

LINEAR SHAPE
CHARGE

TENSION TIE PLATE

LSC CUTTER ASSY

CLAMP me
ST-602A ic):



a pry
FOX

C/M TO S/M ELECTRICAL CABLE &
HARD LINE ASSY

1200 WIRES AVCO
(2 PENETRATIONS) 5026-22 HARDLINES

\ TAPE CABLEp \\ (1000 WIRES i JRGOAK

ALLTI TTT TTT TTT TTT TTT TTTrrrertror Err rt

CROSS SECT. AT CUTTER
    
    

   

   
 

WIRES TO
AFT
COMPARTMENT / CUTTER ASSY

HARDLINES

FAIRING

CM/SM FAIRING



CSM & LEM COMPARISON

 

   

me]
   

  
 lll,
  



LEM DESCENT STAGE

FUEL TANK (2) OXIDIZER TANK (2)    

 

HYDROGEN
TANK

SCIENTIFIC
EQUIPMENT
BAY

OXYGEN
TANK

WATER TANK

 

HELIUM TANK

    

  DESCENT
ENGINE

    

  LANDING
RADAR
ANTENNA

NORTH AMERICANAVIATION,INC. 3-64 AP 74317
SPACE AND INFORMATION SYSTEMSDIVISION

 

  



LEM ASCENT STAGE
AFT EQUIPMENT BAY

OXIDIZER TANK

LIQUID HYDROGEN TANK

ELECTRONIC EQUIPMENT

GASEOUS OXYGEN TANK

FUEL TANK (RCS)

HELIUM TANK

HELIUM TANK (RCS)

OXIDIZER TANK (RCS)

FUEL TANK -WATER TANK (ECS)

IwWORT4 AMERICAN AVIATION INC.
SPACE AND INFORMATION SYSTEMS DIVISION

3 64 AP 74318



LEM/S-IVB ADAPTER

PANEL SEPARATION
BY LINEAR CHARGES

      

 

a

FAM-1503A(@)!



ADAPTER PANEL SEPARATION LINE

 

             
 
 

 



ATTENUATOR
(8 PLACES) (4 PLACES)

NEGATOR SPRING REEL
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SLA PANEL DEPLOYMENT



ELECTRICAL POWER

SYSTEM

po8Tcg



Hy & Og CRYOGENIC ene:
a4 AOAmn(Per 9 x

STORAGE VESSELS

CONTROL VALVES

@ PRESSURE

TEMPERATURE

ep-o1pi@)



CRYOGENIC STORAGE SYSTEM

 

 

 

 

      

 

 

 

 

 

 

GAS CONTAINER CAPACITY TOTAL CAPACITY

05 INCONEL (2) 320 LBS (EA) 640 LBS

Ho TITANIUM (2) 28 LBS (EA) 56 LBS

il) pits _~fy

pote. cel
ene INPUT SETTLED STORED SYSTEM

TEMP, TEMP, PRESSURE ALLOCATION

: ae 900 + 35 EPS - 410 #
“21 F aN PSIA ECS - 230 #

é : 245 + 15e008" F My? E ae FUEL CELLS ONLY      

 

FAM-2001 ()?



CRYOGENIC STORAGE SYSTEM

TANK
#1

VALVE

 
#2  bs

RELIEF

 
TANK

PRESSURE SW PRESSURE SW ]MANUAL
TANK #2

t TO FIC

TANK #1

FLOW SENSOR

REACTANT
ISOLATION

 

{to FIC

+28V

QUANTITY
SENSOR

  

  

PRESSURE
SWITCH

 

  

HI
*

+28V 1-5 ak
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Ct

 aman

TANK #1
HEATER

  
AUTO    

[hme potBEMectnmest ji hetp_@ Wes perantnta Kapmmnn fort tint th

4). ah Benth i_& a tA aot €

RP ALY a4 Ds UdyLe

& © ewe Ongy os

J

> 4% 2sBryQ

QUANTITY
| | INDICATOR  

TANK
HEATER

 

    k_| Press.
—

PRESSURE
SENSOR

ep-oosai+)



ELECTRICAL POWER SYSTEM
BLOCKII

 
FAM-2005 (4)



EPS GROUND LOOPS

       
  

  DC BUSSES AC. BUSSES

     NEG “BUS NEUTRAL BUS

VGP

Veneta MP. FAM-2002 i)
Point

px
+)Zz



ELECTRICAL POWER SYSTEM
FUNCTIONALDIVISION

POWER SOURCES

e D.C. SYSTEM

FUEL CELL MODULES (3)
BATTERIES (3)

e A.C. SYSTEM

INVERTERS (3)

POWER DISTRIBUTION

e D.C. BUSSES
e A.C. BUSSES

SPECIAL CIRCUITS
© BATTERY CHARGER of ih aie ee esdseeie)
= PYROTECHNIC BATTERIES (2) ed Wh Antti rhPope
© S/M JETTISON CONTROL BATTERIES (2)

Paver ECS :prBrno

BTicg

FAM-2003 ¢@)p
s



EPS POWER SOURCES

FUEL CELL MODULES

29V + 2 VDC HYDROGEN-OXYGEN-POTASSIUM HYDROXIDE
1500 WATTS EA BY-PRODUCT IS POTABLE WATER

4 BATTERIES

29V + 2VDC SILVER-OX1DE-ZINC (KOH)
40 AH

AC INVERTERS

115/200 VAC SOLID STATE (TRANSISTORIZED)
3 PHASE
400 CYCLES eh” clipes Sa Ps Ole
1250 VA seer :

FAM-2004 6)
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ELECTRICAL POWER SYSTEM
 

SIM JETTISON
CONTROL

"A" BATTERY
 

 

FUEL
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smicm DC DISTRIBUTION

 

TO LOAD

  

OVERLOAD SENSE}
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LAUNCH ESCAPE SYSTEM
MAJOR COMPONENTS

e TOWER STRUCTURE WitOeal ubitc Pit

e ROCKET MOTORS dicsgc es teeeeeae. 3.
KAUNCH ESCARE-MOTOR:
PITCH CONTROL MOTOR
TOWER JETTISON MOTOR

e BALLAST

e CANARDS

e@ TOWER SEPARATION MECHANISM

® BOOST PROTECTIVE COVER
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EARTH RECOVERY SYSTEM
MAJOR COMPONENTS

© FWD HEAT SHIELD SEPARATION
ELS MECHANISM

e PARACHUTE SUBSYSTEM
DROGUE PARACHUTES
PILOT PARACHUTES
MAIN LANDING PARACHUTES

@RECOVERY AIDS
POST LANDING VENTILATION SYSTEM
FLOTATION BAGS
SEA PICKUP SLING
SEA MARKER
SWIMMER UMBILICAL
RECOVERY ANTENNAS(HF & VHF)
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ECS FUNCTIONAL REQUIREMENTS

CONTROL SPACECRAFT ATMOSPHERE

@ PRES SURE-TEMPERATURE-HUMIDITY-CONTAMI NATION

PROVIDE COOLING FOR SPACECRAFT EQUIPMENT

© GUIDANCE & NAVIGATION-STABILIZATION & CONTROL
@ COMMUNICATIONS-AC POWER SUPPLY-OTHER

CONTROL COLLECTION, STORAGE & DISTRIBUTION OF WATER

@ POTABLE WATER FOR CREW USE
@ WASTE WATER FOR SUPPLEMENTAL COOLING

o'tTicy
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ECS OPERATIONAL REQUIREMENTS
PRESSURIZATION & TEMPERATURE CONTROL-CABIN/ SUIT

@ PRE-LAUNCH @SPACE OPERATIONS
@ ASCENT SHIRT SLEEVE oes.
@ ENTRY PRESSURE SUIT CH= Eee
®@ ABORT EMERGENCY

CONTAMINANT REMOVAL

WATER MANAGEMENT
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ENVIRONMENTAL CONTROL SYSTEM
SUBSYSTEM FUNCTIONS

OXYGEN SUPPLY SUBSYSTEM

e NORMAL OXYGEN SUPPLY

e RESERVE OXYGEN SUPPLY

e CABIN PRESSURE CONTROL

e FLUID TANK PRESSURIZATION

PRESSURE SUIT SUBSYSTEM

e WATER & CONTAMINANT REMOVAL FROM SUIT & CABIN

e SUIT PRESSURE & TEMPERATURE CONTROL

WATER SUBSYSTEM

e STORES & DISTRIBUTES

POTABLE WATER (DRINKING & FOOD RECONSTITUTION)

WASTE WATER (SUPPLEMENTAL COOLING)

WATER GLYCOL SUBSYSTEM

e PRIMARY HEAT TRANSFER

® COOLING FOR SUIT & ELECTRONICS

© HEATING OR COOLING FOR CABIN

© REJECTS EXCESS HEAT TO SPACE
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MSFN STATION LOCATIONS
NO. LOCATION TYPE
1 CAPE CANAVERAL, FLA of
2 BERMUDA e
3 ATLANTIC SHIP 6
4 GRAND CANARYIS. ©
5 KANO, NIGERIA °
6 ZANZIBAR, AFR °

INDIAN O. SHIPNO.1 ©
c niwalang MUGHEA, AUSTRALIA»
CANieEt 9 WOOMERA, AUSTRALIA o\Y/@®
CUAM — cMINDANAO-PI, e

Il CANTONIS. °

NO.

12
LOCATION TYPE NO. LOCATION TYPE

KAUAI, HI @ 23 SOUFHHATEANTIC*SHIP oD
POINT ARGUELLO, CALIF ® 24 INDIAN OCEAN SHIP NO. 2 ®
GUAYMAS, MEX ® 25 DURBAN@S=APR* ®
WHITE SANDSMISSILE RANGE, NM ® 26 SAN ANTONIO, TEXAS ef

27 PERSIAN GULF SHIP
28 JOHANNESBURG, SO. AFR ? Y m

 

BLGIN-AFB;-FLA ®
HOUSTON,TEXAS ©*% 29 GOLDSTONE, CALIF
NOUMEA,NEW CALEDONIA ® 3O-KERM

A:

PACIFIC O. SHIP NO.1
PACIFIC O. SHIP NO. 2
PAGIFIG-O:-SHIP-NO:-3+
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LOWER EQUIPMENT BAY
COMMUNICATIONS

DATA STORAGE EQUIP.

SIGNAL CONDITIONING
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CREW SYSTEMS AND CABIN

ST-700A (4)



LEFT HAND
EQUIPMENT BAY

APOLLO CREW COMPARTMENT, INT VIEW,
FROM-Z AXIS   

 

  

  

 

   

  

LEFT HAND FORWARD
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RIGHT HAND FORWARD
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APOLLO CREW STATIONS

FORWARD ACCESS MAIN

CREW HATCH CONTROL &  

    

  

DISPLAY
PANEL
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SLEEP
CENTER COUCH STATION
SEAT FOLDED
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MAIN PANEL FUNCTIONS

@ LV EMERGENCY DETECTION @ PROPELLANT GAGING

@ FLIGHT ATTITUDE © ENVIRONMENT CONTROL

© MISSION SEQUENCE @ COMMUNICATIONS CONTROL

© AV MONITOR @ POWER DISTRIBUTION

© ENTRY MONITOR MALFUNCTION DETECTION
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SPACECRAFT COMMANDER COPILOT SYSTEMS ENGINEER

NORTH AMERICAN AVIATION,INC. 3-64 AP 74315
SPACE AND INFORMATION SYSTEMS DIVISION
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SUPPORT STRUCTURE

 

  
  
  

  

  
  

  

  

 

@ 3 COUCHES LOCKED TOGETHER

@ FIXED COUCH BACK ANGLE

@ MANUAL ADJUSTMENT

@ SYSTEM SUSPENDED FROM
ATTENUATION STRUTS

@ STATIC ATTENUATION
STRUT SYSTEM
UNTIL IMPACT

VERTICAL
ATTENUATION
STRUT (X-X AXIS,

LONGITUDINAL
ATTENUATION
STRUT (Z-Z AXIS)

LATERAL
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PLATE
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L.H. COUCH
MECHANICAL ADJUSTMENTS

  

  
   

66° RELEASE BUTTON’ | .\ \-<

96° RELEASE BUTTON] © Vey
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5°, 212° =
& 270° LEVER on
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CREW COUCH POSITIONS
BLOCK | & BLOCKII

  
  
 

     

\

\
\ 276"
‘ \ LEB
\) ACCESS

212" [|
|LAUNCH, MIDCOURSE, ENTRY eeeal

NAVIGATION
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APOLLO CREWMANRESTRAINT
HARNESS ASSEMBLY

 FAM-so10 (4)



APOLLO CREW SYSTEMS INSTL
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WORK/FOOD SHELF
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FIELD INSTALLATIONS
CREWMAN INFLIGHT TOOLSET

   
  

CREWMAN
INFLIGHT
TOOLSET

V16-601241-V1 (REF)
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CREWMAN CLOTHING
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WEAR APOLLO PRESSURE SUIT & THERMAL
GARMENT PORTABLE LIFE SUPPORT SYSTEM GARMENToe,
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PERSONAL COMMUNICATIONS EQUIPMENT
CONNECTIONS (SHIRTSLEEVE ENVIRONMENT)

| LEFT HAND
FORWARD

| EQUIPMENT BAY

 

     
   

  

  

CONSTANT WEAR
PERSONAL COMM HAT
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PERSONAL HYGIENE ITEMS

 
 

     
   

 

él WET CLEANSING CLOTH

   
  TOOTHBRUSH

(1 EACH ASTRONAUT)

DRY CLEANSING CLOTH A
INGESTABLE GUM PACK
(2 STICKS PER PACK)
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APOLLO SURVIVAL KIT AND COMPONENTS

BLOCK|
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CM FLOODLIGHT SYSTEM CONFIGURATION
(BLOCK 1)

PANEL

[FLOOD LIGHTS=
PRIMARY SECONDARY

LAMPTEST
]
 

OFF

     

 

BRIGHT

COMPONENTS
14 LIGHTS
3 CONTROL PANELS

LH AUDIO & LIGHT CON (23)
RH AUDIO & LIGHT CON (26)
LEB G&N CONSOLE

2 CIRCUIT BREAKERS
LH CIRCUIT BREAKER PAN 

cy

JAN 65 cs-500 (4)



AGAP
AGC
AM
BMAG
CDU
CM
C02
COMM
CTE

DSE
DSIF
ECS
EDS
ELS
EPS
FDAI
FM
G&C
G&N

H2
HE
HF
H20
IMU
IgP

IU
KOH

LES

APOLLO ABBREVIATIONS
ATTITUDE GYRO ACCELEROMETER PACKAGE
APOLLO GUIDANCE COMPUTER
AMPLITUDE MODULATION
BODY MOUNTED ATTITUDE GYRO
COUPLING DISPLAY UNIT
COMMAND MODULE
CARBON DIOXIDE
COMMUNICATIONS SYSTEM
CENTRAL TIMING EQUIPMENT
CONTINUOUS WAVE
DATA STORAGE EQUIPMENT

DEEP SPACE INSTRUMENTATION FACILITY
ENVIRONMENTAL CONTROL SYSTEM
EMERGENCY DETECTION SYSTEM
EARTH LANDING SYSTEM
ELECTRICAL POWER SYSTEM
FLIGHT DIRECTOR ATTITUDE INDICATOR
FREQUENCY MODULATION
GUIDANCE & CONTROL
GUIDANCE & NAVIGATION SYSTEM
HYDROGEN
HELIUM
HIGH FREQUENCY (3 - 30 MC)
WATER

INERTIAL MEASUREMENT UNIT
INSTANTANEOUS SPECIFIC IMPULSE

INSTRUMENT UNIT
POTASSIUM HYDROXIDE
LUNAR EXCURSION MODULE
LAUNCH ESCAPE SYSTEM

LOR
LOS
LV
MDV
MESC
MSFN
N2
N204
N2Ha

02
PCM
PM
PMP
PRN

Q
RCS
RGP
SCS
SCT
SECS
SM
SPS
SSB
SXT
TCA
TUM
Tvc
UDL
UDMH
UHF
USBE
VHF

LUNAR ORBITAL RENDEZVOUS
LINE OF SIGHT
LAUNCH VEHICLE
MAP & DATA VIEWER
MASTER EVENTS SEQUENCE CONTROLLER
MANNED SPACE FLIGHT NETWORK
NITROGEN
NITROGEN TETROXIDE
HYDRAZINE
OXYGEN
PULSE CODE MODULATION
PHASE MODULATION
PREMODULATION PROCESSOR
PSEUDO-RANDOM NOISE
DYNAMIC PRESSURE
REACTION CONTROL SYSTEM
RATE GYRO PACKAGE
STABILZATION & CONTROL SYSTEM
SCANNING TELESCOPE

SEQUENTIAL EVENTS CONTROL SYSTEM
SERVICE MODULE
SERVICE PROPULSION SYSTEM
SINGLE SIDE-BAND
SPACE SEXTANT
THRUST CHAMBER ASSEMBLY
TELEMETRY
THRUST VECTOR CONTROL
UP DATA LINK
UNSYMMETRICAL DAMETHYL HYDRAZINE
ULTRA HIGH FREQUENCY (300-3000 MC)
UNIFIED S-BAND EQUIPMENT
VERY HIGH FREQUENCY (30-300 MC)

FAM-1002

 


