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S.|. JIMENEZ 
B.C. GROVER 
NAA, S&ID 
DOWNEY, CALIFORNIA 
EXTENSION 4325, 6, OR 7 
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NAA APOLLO SUBCONTRACTORS 

‘SY STEM/COMPONENTS CONTRACTOR 

STRUCTURES 
ABI—AT'VE MATERIAL FOR HEAT S H I E L D . 0 . . . . . . O O O O O O O O O O O O C O I O O O A V C O  C O R P - W I L M ' N G T O N '  M A S S .  

BOOST COVER, LES TOWER. DOCKING PROBE, CANARDS 
RADIAL BEAMS, FWD HEAT SHIELD & CREW COUCHES 00000000000 LOS AN GELES DIV OF NAA - INGLEWOOD, CALIF. 
STAINLESS STEEL HONEY COMB PANELS ooooooooooooooooooooooo AERONCA MFG CO " MIDDLE‘IOWN, OHIO 

ELECTRICAL POWER 
BATTERIES ( " A " ,  " B “  & " C " ) O O I O O O O O O I . . C . 0 . . . . . . C I O O I O O O O O O C O O O E A G L E  P'CHER - J O P L I N ’  M o .  

BATTERY C H A R G E R . 0 . . 0 . . . . O O O O O O O O C O O O O I I O O O 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . . . I T T  - lNDUSTR'AL P R O D s  D I V  - S A N  F E R N A N D O ,  CAL'F .  

F U E L  C E L L  M O D U L E S O O C O O O O O I O O O Q O O C I O C D O O O O I O O O O O C O O O O O O O O O I O P R A n  & W H I T N E Y  — EAST HARTFORD, C O N N .  

STATIC I N V E R T E R S O . . . O O O C O O I O O O I I O O O O O O O O O O I C C . . . O O O O O O O O O O O O W E S T I N G H O U S E  ELECTRIC CORP - L ' M A ,  O H I O  CRYOGENIC GAS STORAGEu"..."nu-u...................BEECH AIRCRAFT - BOULDER, COLO. 

ENVIRONMENTAL CONTROL AIRESEARCH MFG co - Los ANGELES, CALIF. 

SEQUENTIAL EVENTS CONTROL 
MASTER EVENT SEQUENCE CONTROLLER....................... AUTONETICS ow or NAA - ANAHIEM, CALIF. LAUNCH ESCAPE & PITCH CONTROL MOTORS LOCKHEED PROPULSION co - REDLANDS, CALIF. TOWER JETTISON MOTOR .....................................THIOKOL CHEMICAL CORP - ELKTON, MD. 
EARTH M N D I N G  PARACHUTE SUBSYSTEM . O O O O O O O O O O O O O O O C O O O O O  NORTHROP - V E N T m A  - NEWBERRY P A R K ’  CALIF .  

STABILIZATION & CONTROL..................................HONEYWELL CORP -MINNEAPOLIS, MINN. 

PAM-10030 ((+3 

1i»- 



NAA APOLLO SUBCONTRACTORS (CONT) 

SYSTEM! COMPONENTS CONTRACTOR 

PROPULSION 
CM REACTION CONTROL ENGINES.....on.........................ROCKETDYNE ‘DIV OF NAA - CANOGA PARK, CALIF. 
S M  REACTION C O N T R O L  E N G I N E S C C C O O C C C C C C . 0 3 0 0 . . . 0 . 0 0 0 . 0 0 0 . 0 0 0 0  MARQUARDT CORP "' V A N  N U Y S ,  CAL'F .  

POSITIVE EXPULS'ON TANKS ( R C 5 ) . . . c o c o o - 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o o o o o o o B E l - L  AEROSYSTEMS - BUFFALO, N.Y.  
PROPELLANT GAGING SYSTEM (RC5)................................GIANNINI CONTROL CORP - DUARTE, CALIF. 
HELIUM T A N K S O O - O 0 0 . 0 0 . 0 0 . 0 0 . o 0 0 0 . C O O 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 .  AIRITE PRODUCTS ' LOS ANGELES, CALIF. 
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TV CAMERA (BLOCK | | ) C O O O O O I O O I O 0 . 0 . 0 . . . O O I I O O O O O O O O I O I O O I O I . O O O O O W E S T I N G H O U S E  - BALTIMORE, MD.  
2 KMC H '  GAIN A N T E N N A O O o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 o o o o o o o o o o o o o o o o o o o D A l - M o  'V 'CTOR ' BELMONT, CAI-IF. 

MISSION SIMULATOR TRAINER..................................GIP-LINK DIV - BINGHAMTON, N.Y. 
SYSTEMS INTEGRATED TEST EQUIPMENT...........,............ AUTONETICS DIV or NAA -AHAHEIM, CALIF; 
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APOLLO SPACECRAFT ' WW I 
S&ID RESPONSIBILITIES 
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ACTIVATION TRAINERS 

INTERFACE WITH ASSOCIATE CONTRACTORS (GUIDANCE 8: NAVIGATION, 
ACCEPTANCE CHECKOUT EQUIPMENT, LUNAR EXCURSION MODULE, ETC.) 



MANN ED SPACECRAFT 1143010175 _ I | 

1 MAN 2 MAN 
MERCURY GEMINI APOLLO 

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

BOOSTER ATLAS TITAN ll SATURN 

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



APOLLO LAUNCH VEHICLES 

APOLLO 
SPACECRAFT 

INSTRUMENT 
UNIT 

/—$-IV 
In" 7 BOOSTER 

APOLLO S-l BOOSTER 
smcscmn /- 

UTTLE 
JOE II 
BOOSTER A u 

4 g  
lITTLE JG || SATURN l 
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JL._ 

SATURN IB 

APOLLO 
SPACECMFI’ 

LEM 
ADAPTER 
INSTRUMENT 
UNIT 

S-IVI 
BOOSTER 

5-! 

31” 

APOLLO 
SPACECRAFT 

LEM 
ADAPTER 

INSTRUMENT 
UNIT 

/ ‘\ S-IVB /— aoosm 
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S-ll 
IOOSTEI 

l " ' -A ‘  \ 
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\- -a I 
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S-IC 
BOOSTER 
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SATURN I 1148010282A I l 
LES 

APOLLO CM 53*") 
. ' 5&ID 

APOLLO SM , w a 
saw _ ’ ‘ 

ADAPTER \ sam r 
7F— 

6 Rl'lO-A3 ENGINES 
PRATT 8: WHITNEY 

S-IV 
DOUGLAS 

, TOTAL WI 
5 I m H 1,124,000 I.B 

CHRYSLER 

8 H4 ENGINES 
ROCKETDYNE 



SATURN IB 

LEM ADAPTER 
S&|D\. 

S-IVB 
DOUGLAS . LEM 

GRUMMAN 

S-l 
CHRYSLER\ 1 J_2 

ROCK ETDYNE / 

———-—-8 H-I ENGINES 
ROCKETDYNE TOTAL WT 4 

1,288,000 LB v 



5 A T  U R N v APOLLO CM 358010968 saw. 
LEM ADAPTER .. LES S&ID\ saw 

INSTRUMENT UNIT MSFC/IBM APOLLO SM saw 
S-IVB _ _ . - . __ DOUGLAS—— ' ‘ A 

s-" LEM 
sa.no--——.._ __ _ , GRUMMAN 

S-IC BOEING I J-2 ENGINE ROCKETDYNE 
360FT| I 

‘5J-2 ENGINES ROCKETDYNE | I 

x 5  F-l ENGINES TOTAL wr 
ROCKETDYNE 6,000,000 LBJ; 



300 

200 

100 

SATURN v _ 
SATURN 

APOLLO 
LUNAR EXCURSION MODULE 

360FT S-IVB 
POLARIS 
31 FT_I.ONG\ 

I? -- S-II 

MINUTEMAN 

59 FT 

-> 70 IN. 

rm, 
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SPACECRAFT DEVELOPMENT FLIGHT CATEGORIES 
MAJOR STEPS TO ULTIMATE MISSION 

BP 6 - PAD ABORT 
BP 12 - TRANSONIC ABORT l-UNAR lANDING F—FINAL 
BP 13 - BOOSTER 
BP 15 - BOOSTER BP 22 - HI ALTITUDE ABORT LUNA“ ”a" ' Sfiflh‘fince W/o 
BP 23 - H I  Q ABORT lEM EXCURSION 

3" BA‘ PAD ABORT e ’  SUPER ELLIPTICAL cabin—EXTENDED 
sc 002-TUMBLING ABORT PERFORMANCE 
50 009-SUB-ORBITAL e .  

‘ ’ EARTH onans WITH LEM<—mum-vamcu 
INTEGRATION 

R ‘ e ’  EARTH ORBIT$4———PARAMETER & smnsncm 
/I\‘ SUBORBIT4—m INTEGRATED sc svsrms EXPOSURE 

_ _ J _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ -  

X ' \ BOOSTER-SC COMPATIBILITY 

\ ABORT & RECOVERY <——caEw SAFETY 
__.J yum. 
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APOLLO SATURN FLIGHT TEST PROGRAM 
LITTLE JOE II 

BOILERPLATES 
39-12 aP-za 39-22 sun-m sc-ooz 

I i  A .._\ 
PAD TRANSONIC MAX "0" HIGH PAD TUMBLING 

ABORT-l ABORT ABORT ALTITUDE ABORT- 2 ABORT 
LJI 1-2 LII 1-3 ABORT UI l-S 

Ull-4 

SATURN I 
JUPIIER BP 16 BP 26 BP 9 

NOSE CONE 

FIRST S-IV APUlLO APOLLO MICRO- MICRO— MICRO- 
T DEVELOP DEVELOP METEOROI D METEOROI D METEOROI D 

PIMERED AS-b AS- 7 EXPER EXPER EXPER 
FLIGHT AS-9 AS- 8 AS- 10 
AS-S 

— 

BLOCK I 

SKI—URN IB 
sc-oo9 50-011 50-012 SC-OM 

LV-CSM 
DEVELOP 
AS- 201 

AS4501 ' As~soz 

BLOCK ll 

WHITE SANDS MISSILE RANGE 

'50- 101 

MANNED (ISM-LEM OPER 
A5407 

KENNEDY SPACE CENTER 
50-101 564% 

l A A 
MANNED 

MAR 
MISSION 
SIMUL 
A5603 KENNEDY SPACE CENTER 
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COMMAND SERVICE MODULE 
SUB-SYSTEMS 
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APOLLO INTEGRATED STATIONS 
& AXIS 

X XL. - 398.5 
K . “  - 1483.1 

4 

=2 

xc - 133. 5 :5" 
xA -1133.5 ~ , A 

COMMAND MODULE Xc ' 83-5 +2 @ 
- .‘I 

-Y II Ll'i «=2 a; Xc - 0 .1 c a 
xA - 1000 p; o : 

WE‘» 
SERVICE MODULE IIU} ‘ [g 

/ \ 

D 
O 

A O 

LAUNCH ESCAPE SYSTEM 

XL - 120 

XL - 0 
XA-1084.6 

CIM SIM FAIRING 

X5 '355 
XA‘993 

X s ' Z m  
X A ' 8 3 8  

SIC LEM ADAPTER 

.XA ' 583.3 

XA=502 
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LAUNCH ESCAPE SYSTEM 
CANARD NOSE CONE 

8: 0 BALL 

LAUNCH ESCAPE 

STRUCTURAL 
SKI RT 

BUNA N 
RUBBER 
INSULATION 

BOOST 
PROTECTIVE 
COVER 
(A PEX SECTI 0N) 

EXPLOS IVE BOLTS 

mmifi’: 



BOOST PROTECTIVE COVER 

FIBERGLASS HONEY COMB APEX SANDWICH (5/8") SECTION' 
(RIGID) GAP 
(SINGLE PIECE) 

@ COVER ATTACHED 

CORK ABLATOR 0. 3" 

AFT ‘ 7 fl TO LES o fnéfig/EAFT T WER 
SECTION \ 
(FLEXIBLE) / ’9 TEFLON 
(7 PANELS) - IMPREGNATED L] HATCH (W's CLOTH 

A / N / DETAIL A 
- - — - _ - _ - _ — ‘  

rm“- 
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COMMAND MODULE EXTERIOR 
(BLOCK II) 

DOCKING LES TOWER RENDEZVOUS 
MECHANISM LEG WELLS WINDOWS 

(TYP 2 PLACES) 

FWD HEAT 
SHIELD 

CREW COMPT 
HEAT SHIELD ’ 

ii 
SHIELD 0 

(BMW ACCESS 
ASTRO-SEXTANT DOORS CWSM HATCH 

UMBILICAL SIDE wmowv 
(TYP 2 PLACES) 

1"“. 
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COMMAND MODULE COMPARTMENT 
CONFIGURATION I 

' RIGHT HAND LEFT HAND HEAT SHIELD 
EQUIPMENT BAY EQUIPMENT BAY 

INNER STRUCTURE 

fl / 

+Y +x «- 

! ’ FORWARD 

LOWER 

COMPARTMENT 

EQUIPMENT BAY AFI' COMPARTMENT 

+Z CREW COMPARTMENT 
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COMMAND MODULE AERODYNAMICS I | 

LOCATION OF 
DRAG HEAVY EQUIPMENT 

DIRECTION OF FLIGHT 

W 
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COMMAND MODULE 
STRUCTURE 
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SERVICE MODULE 
BLOCK II 

/ECS RADIATOR 
SM—RCS 

EPS RADIATORS‘ _ 

/ D 0 

+2 
\ ‘  

323$?" / S-BAND CM/SM HIGH—GAIN 
FAIRING ANTENNA 

,v-“a. 
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SEQUENTIAL EVENTS CONTROL SYSTEM 

1‘ MAJOR FUNCTIONS COMPOSED 0F: 

0 LAUNCH ESCAPE 0 SEQUENCE CONTROLLERS 
MASTER EVENT SEQUENCE 

0 VOTES EDS AUTO ABORT CONTROLLER 
EARTH LANDING SEQUENCE‘ 0 LE. TOWER JETI'ISON CONTROLLER 

' SM JET TISO CONTROLLER o ADAPTER SEPARATION N CM - RCS CONTROLLER 
. CM - SM SEPARATION . INTERFACING HARDWARE 
. SM JErTI SON LAUNCH ESCAPE SYSTEM 

EARTH LANDING SYSTEM 
. EARTH LANDING EMERGENCY DETECTION SYSTEM 

MECHANICAL SEPARATION DEVICES 

FAM-3006 {@3 





ELS EQUIPMENT 
BLOCK I 

FITTING 

SEA RECOVERY 
FLASHING BEACON 

DROGUE CHUTE MAIN LANDING 
ATTACHMENT PARACHUTE 

DEPLOYMENT BAG FITTING & 
DI SCONNECT UNDER RETENTION 

FLAP . 

.DROGUE CHUTE mom 

fl MAIN CHUTE 
DYE MARKER / ATTACHMENT 
& SWIMMER FHTING 
UMBILICAL «Pm' 

SEQ-186 {@} 

SEA RECOVERY SLING 



NORMAL MODES OF OPERATION 
| | F.- H. 5. JUL 

r300 K' —24K' 1. 6 sec \DROGUE DEPLOY 
~2oo K' TOWER JEITISON 3 SEC DISREEF 

NORMAL MANUAL‘ ”20 SEC T = 173 BLKI 
_ 200 K. 2ND STAGE IGNITION 

T = 153 BLK I g DROGUE JETT 
5—3 a. 3 MAIN DEPLOY 

8 SEC ~10K' *LES MOTOR BACKUP DI SREEF 

SATURN 1 B TRAJECTORY ORBITAL OR LUNAR ENTRY 
rm»; 
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ABORT DESIGNATIONS 

SPS OR SIM 
ABORT AREA 

32265 K ' —  TOWER JETTISON (AFTER TWR. JE1T, T0 
NORMAL ADPT. SEP.) 

HIGH ALT.‘ 

120 K"——-—— ‘ LES 
' ABORT- 

MED ALT AREA 

30 K' ‘— 

LOW ALT. 

PAD m. 
SEQ-95i(©3 



GUIDANCE AND NAVIGATION SYSTEM 

SPACE 
SEXTANT 

— MINIMUM 
IMPULSE 

' CONTROL 
\PANELS ‘ ”N" " “‘- 

§\ OPTICAL 
ASSE MBLY 

SCANNING 
\ 

“g .- ~x‘ ¢ 
' :.-;'_.v:~:- «455' COUPLING 

DISPLAY 
UNIT 

IN ERTIAL " 

‘ POWER 
SERVO 
ASSEMBLY 

NAVIGATION 
BASE 

APOLLO 
GUIDANCE SIDE VIEW COflPUTER 

ff'fifi 
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GUIDANCE & NAVIGATION SYSTEM 

' OPTICS 
SXT-SCT —.——- 

[7:3] 

ACCE" ‘ ® | 

IOCK ‘ > I 

UP III. 
(EN 

mar-miss 

I!“ 

l CLEAR I V!!! NOUN l ENTE 

IEGI 5!!! 

o l l l 13 | 
e LFEiLjEEq 

big—[TIE 
IE GISTE ll 3 +qq59n I 

1} 

APOLLO 
G U I DANCE 
COMPUTER 

(AGC) 

«[75 -[~L; 

T 

r—-1 

INERTIAL 
MEASUREMENT , 

UNIT " 
(IMU) 

STABILIZATION 
. AND CONTROL 

SYSTEM rum 

INERTIAL 
COUPLING "’J 

DISPLAY UNIT ‘ 
(com 
' l 

STABILIZATION 
_ AND CONTROL 

SYSTEM 
ELECTRONICS 

MINIMUM 
IMPULSE J 
CONTROL 

~pow». 
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STABILIZATION AND CONTROL SYSTEM 
” — 7  

RATE GYRO 
ASSEMBLY 

ATTITUDE GYR'O 
ACCELEROMETER 
AS SEMBLY 

ROTATI ONAL 

ELECTRONI C 
CONTROL ”W. ASSEMBLIES Ham-3508 {’{W 



STABILIZATION & CONTROL SYSTEM ‘r 
SPS GIMBAL DRIVE 

ROTATIONAL 
COMMANDS 

TOTAL 
ATTITUDE 

J ATTITUDE GYRO \ 

FL'GHT * cwikLNcUN" TRANSLATIONAL “ 
DIRECTOR l COMMANDS 
ATTITUDE ' 7 

v INDICATOR ‘L m 
1 ERRORS , - , ‘ , THRUST ON-OFF 

ATTITUDE , s v 
I BODY MOUNTED] ERRORS I scs I THRU T ECTOR CONTROL 

V ATTITUDE GYROS ELECTRONICS THRUST ou-orr . (BMAG) , 

“—4 7 ’ L I ’ 

I RATE ] 
GYRO BODY RATES 

l [E El I ‘ 595- ASSEgABLY MUST 

X-AXIS AV RCS 

ACCELLEROMETER 

4; © 1:. . © ‘ 
FAM'3502A i © >  
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REACTION CONTROL SUBSYSTEM 

SIM REACTION CONTROL 
0 4 INDEPENDENT SUBSYSTEMS (A, B,C 8: D) 
016 ENGINES TOTAL 
0 ENGINE THRUST: 100 LB 
0 PROPELLANT: HYPERGOLIC 

FUEL: 50/50 UDMH/HYDRAZINE 
OXIDIZER: NITROGEN TETROXIDE (N204) 

CIM REACTION CONTROL 
‘0  2 INDEPENDENT SUBSYSTEMS (A & B) 
0 12 ENGINES TOTAL 
0 ENGINE THRUST: 93 LB 
' PROPELLANT: HYPERGOLIC 

FUEL: MONOMETHYL-HYDRAZINE (MMH) 
OXIDIZER: NITROGEN TETROXIDE (N204) 

Wm 
FAM-4003 i. H 



S/M REACTION CONTROL SYSTEM QUADS 

QUAD C 
QUAD B 

QUAD D 
I % \QUADA 

4[:}/ M 0X I DIZER 

In Fun“ 
C-Q 

P-20033 (@3 



muMIER 
‘ANK 

quAM‘“ 506““ 

\\ 
t “I mum 1N 

\ mum“ 5““ 

A 

VALVE \ \  “5mm 
\ 

VALVE . 
”PENN“ “ANSWER 

NB- sflN ‘CE CON-““0“ 
ma 
MK 



C/M REACTION CONTROL COMPONENT 
LOCATION 

VIEW A / _, \ 

-P ENGINES 1/; \\ ‘ \  
LOCATED -P (/I I... 
SIDE BY SIDE ) ”i ) 
0N BLOCK I I  \ ' / ’  

OXI DIZER 

HELIUM\ XIDIZER 
PANEL 6 . 
mm" \@+\@ K../ / OXIDIZER J" °‘ 

- PANEL -P-3001A {@} 



C/M REACTION CONTROL COMPONENT 

OXI DIZER 

FUEL 
PANEL 

FUEL 

FUEL 

HELIUM 
TANK 
svs "B" 

VIEW B 

:55“; 

LOCATION 

HELI UM 
PANEL 
svs "B" 

-P ENGINES 
LOCATED 
SIDE BY SIDE 
0N BLOCK l l  

CW 

CCW 

”4/ 
STEAM VENT 

pm (@3 



SERVICE PROPULSION SYSTEM 
0X I D IZER 
TANKS 

FUEL 
TANKS 

.HELIUM 
-X TANKS 

2 PURPOSE: PROVIDE PONER FOR MAJOR 
VELOCITY CHANGES AFTER 

TYPE OF SYSTEM: NON-THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC BOOSTER SEPARATION UNTIL 
PROPELLANTS AND ABLATIVE CHAMBER WITH RADIANT CIM SIM SEPARATION. IN 
COOLED NOZZLE EXTENSION. ADDITION SUPPORTS SIM ABORT 

, CRITERIA AFTER THE LAUNCH 
SYSTEM DESCRIPTION: ONE SYSTEM CONSISTING OF A PROPELLANT FEED ESCAPE TOWER HAS BEEN 

. SYSTEM AND ONE ENGINE JE'ITISONED ‘ 

PROPELLANTS - NITROGEN TETROXIDE AND BLENDED HYDRAZINE (50% UDMH & 50% HYDRAZINE) 
m . 

SYSTEM CONTROLLED BY G&N AND/0R scs WITH A MANUAL OVERRIDE CAPABILITY P-1078 ((9‘)) 



COMMUNICATIONS SYSTEM 
MISSION REQUIREMENTS 

DATA COLLECTION 

CREW STATUS 

SYSTEM STATUS 

VOICE ' 

TV 

TRACKING 

RECOVERY BEACON 

UP DATA 

TAPE REC ORDER 

June. 

FAM-4501 {@} 



LOWER EQUIPMENT BAY 
COMMUNICATIONS 

DATA STORAGE EQUIP. 

SIGNAL CONDITIONING 
8: DATA DISTRIBUTION 

_PCM UNIT18¢2 

VHF MULTIPLEXER 
PMP 
VHF-AM XMTR- RCVR 
VHF BEACON 

f AUDIO CENTER 
UP-DATA LINK CTE 

FQ TLM VHF-FM XMTR 
C-BAND HF XCVR 

S-BAND {I ' 3 
M CD-56B . 



COMMUNICATIONS MODES 

DOWN DATA, VOICE 8: KEY 
__——-—'—’ 

I n “ ,  
H 

UP-DATA 8- VOICE 

I t  - 

F . 

VOICE TM, VOICE 

vouce 
{3&3 RECOVERY 

"BEACON 
,3 

.39 1v VOICE a. VOICE \ . . BIOMED 
DATA _ 

a Q - ~. - 

. - ’  *3 . _ 

‘33 H ’ 
, h. x N ¥ /’-\ .9, /. n . 

‘ .  N _ a... / E a . . .  
’/ ’ "‘"‘ ”k. \ k ‘  ‘ AK 

I I ’ / ’ u \ 5 “  
A "' ~.'. A 

/ f . ( \  ‘ \/ 1" )- " 
,..— a" \ ‘ _,‘{ EC #2" «’3\~ _ 

/ J / 2 : 1 _ ,  : 9 ; \  1/}. f “  

CD-73A {©3 
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ELECTRICAL POWER SYSTEM 
FUNCTIONAL DIVISION 

POWER SOURCES 

O D. C. SYSTEM 
FUEL CELL MODULES (3) 
BATTERIES (-3) 

0 A. C. SYSTEM 
INVERTERS (3) 

POWER DISTRIBUTION 

o D. C. BUSSES 
o A. C. BUSSES 

SPECIAL CIRCUITS 
0 BATTERY CHARGER 
0 PYROTECHNIC BATTERIES (2) 
0 SIM JETI'ISON CONTROL BAITERIES (2) 

i f )"  

PAM-m (@3 



INVERTER 3 
D. C. 
INPUT 
MOTOR 
SWITCHFg - 

J 

BATTERY 
VENT Ll NI: 

EPS COMPONENTS 
LOWER EQUIPMENT BAY. 

INVERTER 1&2 PYRO 
BATTERY CHARGER D. c. INPUT BATTERIES 

AC POWER MOTOR swnc 
CONTROL UNIT —-.~——-——- , / _  

INVERTER 
N0. 3 ' J 

x // .NVERTER 
,. NO. 2 

onTTERY A 
BATTERY B 

bA'ITERY C 
ATTERY VENT LINE 

’ CIRCUIT 
_BREAKER 
ASSEMBLY, 

_ .NVERTER BATTERY 
N0. 1 

EP-020C {@3 



ENVIRONMENTAL CONTROL SYSTEM 

©
 

©
'

 
‘

3
'

 

. 

rs RD-1009 W} 
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ECS FUNCTIONAL REQUIREMENTS 

CONTROL SPACECRAFT ATMOSPHERE I | 

O PRESSU RE-TEMPERATURE-HUM | D ITY-CONTAM I NATION 

PROVIDE COOLING FOR SPACECRAFT EQUIPMENT 

0 GUIDANCE 8c NAVIGATION-STABILIZATION & CONTROL 
OCOMMUNICATIONS-AC POWER SUPPLY-OTHER 

CONTROL COLLECTION, STORAGE 8. DISTRIBUTION OF WATER 

O POTABLE WATER FOR CREW USE 
.0 WASTE WATER FOR SUPPLEMENTAL COOLING 

EC 5-300 {€63} 



ENVIRONMENTAL C ONTROI. 
FUNCTIONAL BLOCK DIAGRAM 

SERVICE 7 / comma MODULE \ 
MODULE I ENTRY PLSS \ I ‘1 

: OXYGEN °°NN CABIN CABIN EMERGENCY SUIT 
| SUPPLY RELIEF PRESSURE INFLOW DEMAND . OXYGEN VALVE I cumoa REGULATOR REGULATOR 
u PRESSURE J L J L J 

l'" I REGULATOR 4 J 
OXYGEN I TANK 

SUPPLY : PRESSURE 
‘2 W‘KS’ ' REGULATOR WATER 

. EXTRACTOR 
: “STE 1 I l 
' WET L_ r ' WATER RELIEF . I VALVE «- sun HEAT EXCHANGER I <- 
I Q 

FUEL : > , 
CELLS ' .9 

(3) | L32 

I POTABLE ODOR 
l WATER WATER ABSORBER 
' CHILLER (21 
l 
' 4 
I _ HEATER 

‘ l ' sun GLYCOL EVA? 
. COOLING 0%9 

IMUL' . RES __J"THERMAL SPACE I TANK LOAD W 
RADIATORS I < 

l GLYCOI. g 
PUMPS .. 

'——J i (2) CABIN 
' r 
} EXCHANGER 
I L ‘jr—7 

--.J / 

mm. (’1‘) 



LIGHT AND SIGHT 'SPACE SUIT ASSY CREW COUCHES RESTRAINTS 

7‘1 
CREW EQUIPMENT 

“I 

' SURVIVAL ' ' INFLIGHT T001551 

MISSION EXPERIMENTS . MEDICAL WASTE CONTROL WATER AND FOOD 
MA" 6‘ FAM-5402 A(@} 



APOLLO CREW EQUIPMENT INSTI.., BLOCK I 
LWR 8. LEFT EQUIP BAYS   

WATER 
DELIVERY 
AS SY FOOD COMPARTMENT 

(CONTAINERS A, B, c D, E) 

MEDICAL 
cwc & SANDAL ICOMPARTMENT 

.STOWAGE 
. WORK/FOOD 

LEFT HAND ‘ ‘ \\ SHELF 
FOOD STOWAGE \\ 

/’ , ,\._ \ WASTE 
\ BASKET 

DATA a 
FILE BAGT 

WASTE 
BASKET L /  

\ BAG (2) 
PERSONAL \ \ _  
COMM HEUVtE—T\\ - 

.. "—' PGAWBAGS «- 
MAR 66 cs-oousa =i©) 



APOLLO CREW EQUIPMENT INSTL. 
RT EQUIP BAY 

(BLOCK I) SURVIVAL KIT 
ELECTRICAL...—————'———- — \  CONTAINERS (2) 
UMBILICAL / /,\:,fl i s :  

\I=> . ._ 
STOWAGE\ RIGHT HAND 

FOOD STOWAGE 
\...\\\ SANITATION 

‘ \  SUPPLY 
\\ \STOWAGE 

BIO INSTR ACCEss/i/ t KIT STORAGE\Hj’J ~ aw, 

PGA BAG (1) 

rm. 
MAR 66. (35-00040 i©§ 
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LUNAR MISSION 

PARKING ORBIT 
TRANSEARTH \ 

COAST —\ \ 
\ \ 

LU NAR ( \ 
ORBITAL ORB” INJECTION ‘ASCENT LEM ASCENT 

/ LUNAR LANDING 
TRANS LUNAR LEM ___\/' 

INJECTION DESCENT 
,’ TRANSEARTH 

/ INJECTION 

If?" . 
F-313 A {+9} 

REENTRY . 
LUNAR APPROACH TRAJECTORY RECOVERY _ \ TRANS LU NAR \ - \ ) COAST ‘ 

\ 

I 



! APOLLO MISSION PLAN 
MOON AT 

‘\ g. EARTH LANDING 
ENTRY 8; LANDING ‘ TRANSEARTH 

e IN E TION CM/SM :1- J C 
/ SEPARATION TRANSEARTH a 

M i  
LUNAR LANDING 8: 6‘ 
LUNAR ORBITAL 1 ‘ 

LAUN > EARTH RENDEZVOUS 
ORBIT 

' / . LUNAR 
TRANSPOSITION TRANSLUNAR ' ORBIT 
& DOCKING c; INSERTION 

TRANSLUNAR =~ MOON AT INJECTION / EARTH LAUNCH 



ASCENT TRAJ ECTORY' 
ALT (FT) 

_ 600,000r- m 

w 500,000 — ORBIT ACQUISITION I | 

Ammum} a — ~ ‘  
’ \ 

/ ‘ \ 

77 LES JE‘ITISON __._
_.fl

— 
_._

..r
 

S-IVB IGNITION 
300,000 — 

5-“ IGNITION 

00,000 _ 

Aim 0 I 1 1 
'5 ° 500 1000 1500 

SATURN V ' RANGE (N MI) 



APOLLO SPACECRAFT/S-IVB 
EARTH ORBITAL CONFIGURATION 

$125AP84510 



1245010447 

TRANSLUNAR INJECTION & COAST 

12,800 N MI RADIUS 
IHR AFTER TRANSLUNAR 
INJECTION 

MOON 
— 

TRANSPOSI'I'ION 
& DOCKING 



TRANSPOSITION & DOCKING - 5'25”“498 

A ;  ‘ L  
I n 4 

I 

Win wmmmlmm 
FREE 

SEPARATION FLY-AROUND DOCKING 

m l  * . ...... NI 
g ( 



APOLLO SPACECRAFT TRANSLUNAR 
CONFIGURATION 

WW. 

PAM-1010i + 2: 
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L U N A R  ORBIT  & LEM DESCENT 5125AP84505 

LUNAR ORBIT 
INSERTION 

INITIATION OF 
RETROTHRUST . 

LEM SEPARATION 
8: DESCEN'I' 
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LEM ASCENT 8: LUNAR 
ORBITAL RENDEZVOUS 

lUNAR ORBIT}, ASCENT TRANSFER 
ORBIT 

PAM-1006 (@} 
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LUNAR ORBITAL RENbEzvous & DOCKING 

CSM & LEM 
DOCKING 

x; LEM TAKEOFF & 
\ LUNAR ORBITAL 

RENDEZVOUS 



APOLLO. SPACECRAFT LOR CONFIGURATION 

E33“ 

‘¢? 

" f? 6‘9? f 
‘ ~ - / . 

~. W WEN” 
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APOLLO TRANSEARTH CONFIGURATION 



TRANSEARTH & ENTRY 

\ \ ENTRY CORRIDOR 

TRANSEARTH INJECTION 

. \ 1..., MID COURSE ‘ - CORRECTIONS 
* 

‘ 

CM / SM SEPARATION 
FAM-1018 {"493 



ENTRY CORRIDOR 

“’9 \ \ OVERSHOOT 
“ - 400 92 00° Fr 

W“. {@‘i PAM-1017 i 



65ASDIOBB4A TYPICAL RE-ENTRY RANGES 

AI(.1"(|)'P1{DE RANGE (THOUSAND N MI) +l I l 



HEAT SHIELD mom RECOVERY MODES 
BY 24, 000 FEET 

W " Wag“ 
. AFTER 1. 6-SEC 9 / ?  

TIME DELAY 
DROGUE CHUTES 
DEPLOYED- REEFED FOR 8 SEC " MAIN CHUTES FULLY 

OPENED AFTER BEING 
DROGUECHUTES RELEASED REEFED FOR 8 SEC 
AND MAIN CHUTES DEPLOYED 
REEFED BY 10,000 FT 

a” \J 

. g a g ;  7g. '; 
'~.:I,'.'«3 - * '  , V . ' ' 
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"G" FORCES, LUNAR MISSION, BLOCK ll 
ASTRONAUT SENSED 

20 6'5 
I 

as ENTRY DESCENT 
l l | IDENSE _Il! 

3 - ATMOSPHERE "c" 7 1 . BUILD UP 
6 ——PULL UP 1 . I A\ ! 

I\I ° \ 1 1 0 4 \ I. PILOT 
D 2 \ / DEPLOY MA'N LANDING J \ DEPLOY 1 . O— 0 1 1 [ 

100 200 300 400 500 600 760 800 9 0 0 1 0 0 0 1 1 0 0  TIME IN SECONDS A A A A A A A A A A A A A A A A A A 
1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 

M I NUTES 
REF DESIGN REFERENCE MISSION, LED-540-12 dtd 0CT64 

fl 
FAM- 1016 {+3 



STRUCTURES 
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INNER STRUCTURE 
INNER SHELL (BLOCK I) 

. ACCESS'CYLINDER ASSY 

FORWARD BULKHEAD _ ' | I | 

\ FORWARD LONGERON 
k " 2 / :  ' ®  

‘. / CREW ACCESS 
T”, \- HATCH FRAME 

FORWARD ASSY 

..\ ‘ j 

AFT BULKHEAD / 

RING < 
AFT BULKHEAD INNER ' 
FACE SHEET ASSY 

\ '-
.\
‘ 

» 9
 

, 
I

I
 

AFT S I DEWALL 
, INNERFACE 

_ --// SHEET ASY 

AFT LONGERON 

+z ' +Y ‘ ST-203A i©§ _,,:>’<_z 



COMMAND MODULE INNER STRUCTURE 
(BLOCK I) 

“77"\ WA ‘ A W F O R  RD H TCH 

g M\ LET ATTACH POINT xC 81.50 i ; \fl 
. \ . ’ J \ /  .. , 

. , + A CREW ACCESS 
C-CHANNELS .(/(/3 . HATCH ASSY 

a ‘ V m“ l xc 42.66 ‘ .. ‘ 

x6 = 14.07 

T-STRINGERSAQ“ ° " - - AFT LONGERON 

#3 51-2043 M3 
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COMMAND MODULE HEAT SHIELDS 
BLOCK | |  

© 
Q 

FORWARD HEAT SHIELD 

AFT HEAT SHIELD 
11‘ ”(I 

CREW COMPARTMENT 
HEAT SHIELD 

"’0 

FAM- 1504 {@3 



ABLATOR THICKNESS 
BLOCK I I | 

WINDWARD SIDE 

AVCO 5026-39 HC 

. 3o LBIFT3 

. EPOXY PHENOLIC MATERIAL 

0 GLASS FIBERS 

.75" 0 SILICA FIBERS 

RELATIVE 
w IND/ 

' PHENOLIC 
LEEWARD SIDE MICROBALLOON 

AFT 
COMPARTMENT 
HEAT SHIELD 

f “ .  

FAM-1506 B i H 



COMMAND MODULE 
ABLATIVE MATERIAL THICKNESS 

BLOCK ll 

.75 IN. I | 

1.0 IN. 

2. 25 IN. \ 

RELATIVE / - /  WIND fjs IN. 

/ 

.75 IN. 

‘1.5 IN. 
fl».- 

57-530 { + I: 



APOLLO SKIN CONFIGURATION 

MAX AT MAIN CHUTE DEPLOYMENT 
200°F 600°F +Z<—— 

I, - , I: BONDED ALUMINUM HONEYCOMB 
7 / f H @ INSULATION 

/ ” V r BRAZED STEEL HONEYCOMB sussmucw RE 
.. . W L L gWV—ABLATIVE MATERIAL 

VT“. ST-206F i; *9); 



ASTRO-SEXTANT DOOR 
LATCH MECHANISM 

LATCH 
MECHANISM LH DOOR 

HINGE 
MECHANISM 

ASD DRIVER 

FLEXIBLE 

DRIVE when; 
ST-OOSD {@; 



CM FORWARD SECTION 

‘ DOCKING MECH I l 

LEM LATCH (12) 
PYRO SEP svs _:___l! 

I ‘ ' i 5 ‘ FORWARD 
. ................ "" \ ' _ — /  w ' HEAT 

" SHIELD 

FORWARD 5 
COMPARTMENT 

1 > 

) 1 
. f 

, 2: Mn??? AllllIIHIIIIHIIIIIIIIIIIIIIIIIIIIHIIIIIIIlllllllllll ‘ 

~ f ’ INNER 
3:.“ STRUCTURE f“. 

FAM-2050 {@3. 



LEM DOCKIN G MECHANISM 
lUNAR EXCURSION 
MODULE 

DROGUE 

PROBE 

COMMAND MODULE 

NORTH AMERICAN AVIATION. INC. 
sacs mo WHOM smms 0mm" 

3-64 AP 74234  



FORWARD BULKHEAD INSULATION 

INSULATION ON 
INSIDE OF FAIRING f2 TENSION TIE 

COMPRESSION PAD 

\TONER UMBILICA‘L 
‘\ 

DD 
SIM UMBILICAL mama 

m». 
51-1600 {(699} 

SERVICE MODULE 



S/M INSULATION 
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INSULATION~ 
/P|LE TAPE 

:
N

'
n

i
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3
3
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a
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HOOK TAPES 

' INSULATION 
fl. 

ST-1oolAi@) 



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

BEAM 1 

OXIDIZER FILL POINT 
FLEXIBLE BOOT 

X5 = 180 SPS NOZZLE EXT 
* MTACH POINT 

SPS ENGINE 

’F'Tf's- 5T-3040{@} 



CM/SM STRUCTURAL INTERFACE 

o COMPRESSION PAD 

I COMPRESSION PAD/TENSION 
TIE COMBINATION ' 

( VIEW 
LOOKING FORWARD 

“’1. 
w

w
i

 

FAM 1501 i. 



C / M  - S/M SEPARATION SYSTEM 

Wm 
s T-6OOB We)? 



> 3  . _ . m Z m _ O Z - . _ . _ m  

I 522223 Iwzmuogmm 
2 1 5 . 2 3 . “  

: o m :  

\ d  

_ . > 2 : z > . _ m c  
I a g o — 5 m m  

3 - 3 %  
A

\
M

@
W

v
 



.C /M-S /M SEPARATION SYSTEM 
O R D N A N C E  INSTALLATION 

LINEAR SHAPE 
CHARGE 

DETONATOR 

TENS ION TIE 
STRAP 

ST-6OZB { 

“
N

W
“

,
 

0
?

 



, C/M TO S/M ELECTRICAL 
CABLE & HARD LINE ASSY (BLOCK I) 

\,\ HARDLINES HARDLINES 

3 *- APPROX 1000 WIRES 

AVCO 5026-22 

CM UMBILICAL FAIRING 

‘ DETONATORS 
GU I LLOTINE 
ASSEMBLY BOTTOM VIEW 

ROTATED 90° 

.- ', SMICM FAIRING 

/SM UMBILICAL FAIRING- 

7"?" 
F-BIIC {WE} 



LEM DESCENT STAGE 
FUEL TANK DESCENT ENGINE 

WATER TANK 

OXIDIZER TANK 

ADAPTER / ‘ 
ATTACHMENT POINT BATTERY STORAGE 

BAY 
SCIENTIFIC .,. i 
EQUIPMENT BAY fig ‘_ OXYGEN TANK 

{\ K" 4' L V ;  i f  ‘ 

/,\Q___. / \~_'/\% HELIUM TANK/CRYOGENIC 
PRIMARY STRUT \ I 

LANDING RADAR ANTENNA _ ‘ f 
”"3 

FAM-1512 {' +9, 



LEM ASCENT STAGE 
VIEW A 

DOCKING HATCH 

FUEL TANK (RCS) 

HELIUM TANK (RCS) 

OXIDIZER TANK (RCS) 

ASCENT ENGINE COVER 

FAM-1513 {@3 



LEM ASCENT STAGE 
VIEW B 

GASEOUS OXYGEN TANKS 

AFT 
EQUIPMENT BAY\ 

A 
. ‘1 

‘ »  

? ' > ' Q J  

3 "  ‘ 
1 

I 
a 

7. 

'3 
E 
1 

i 

m 
f, 
g 
I 
F 

5 

ELECTRONIC 
REPLACEABLE ASSEMBLY ' 

HELI UM TANK 
8”“: 

FAM- 1514 {($93} 



ADAPTER PANEL SEPARATION LINE 

ST-BIIDA {@) 



SLA THRUSTER LAYOUT 

SLA PANEL 



SLA PANEL DEPLOYMENT 
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NEGATOR SPRING REEL 
(4 PLACES) 

ATI'ENUATOR 
(8 PLACES) 

,wve. 
51-30250 (+5)} . 



$10 5AP83074 

APOLLO SPACECRAFT USEABLE VOLUME 

S/M 213 CU FT 

C/M 225 CU FT 

SLA 5,104 CU F'I' 
/ 



SEQUENCING 

FAM-BOOSB i: f E 



LAU NCH ESCAPE SYSTEM 
MAJOR COMPONENTS 

o TOWER STRUCTURE 

0 ROCKET MOTORS 
LAUNCH ESCAPE MOTOR 
PITCH CONTROL MOTOR 
TOWER JE'ITISON MOTOR 

o BALLAST 

O CANARDS 

oTOWER SEPARATION MECHANISM 

' BOOST PROTECTIVE COVER 

FAM-3007 (@‘I 



LAUNCH ESCAPE SUBSYSTEM 
FRANGIBLE NUT INTALLATION 

FRANGIBLE . NUT 
I 

i (g WASHER 
I 
I 



TOWER SEPARATION MECHANISM 
/g ORDNANCE INSTALLATION 

" ' — - — " ”  

’ 

" ’  l N :  . 

‘ 

BOLT BODY KN: — 1' * ASSEMBLY A S W W  . EBA/ER [c 
l ‘ . ' . - l , 

: J  ' I J 
0 " . -  . c W”: :4“ / \ ‘- 

a... 

\ \ srbmi©§> 



EARTH LANDING SUBSYSTEM 
MAJOR COMPONENTS 

O FWD HEAT SHIELD SEPARATION 
MECHANISM l 

O PARACHUTE SUBSYSTEM 
DROGUE PARACHUTES 
PILOT PARACHUTES 
MAIN LANDING PARACHUTES 

O RECOVERY AIDS 
POST LANDING VENTILATION 
FLOTATION BAGS 
SEA PICKUP SLING 
SEA MARKER 
SWIMMER UMBILICAL 
RECOVERY ANTENNAS (HF 8: VHF) 

FAM-3011A (@353. . 



EARTH LANDING SYSTEM 355mm 

MAIN & 
PARACHUTE (3) 

DOCKING PROBE 
PILOT 
PARACHUTES & MORTARS (3) - F‘WD TUNNEL 

DROGUE 
PARACHUTES 
& MORTARS 



DROGUECHunasm EARTH LANDING SYSTEM 
. FIST RIBBON TYPE PARACHUTES 
. MORTAR DEPLOYED 

(REEFED FOR 8 SEC) 
' 13.7 FT DIAMETER 

PILOT CHUTE 

PILOT CHUTES (3) 
0 RING SLOT 
O MORTAR DEPLOYED 

0 7.2 H IAM 
D ETER MAIN CHUTES (3) 

O RING SAIL 

- DEPLOYED BY PILOT CHUTES . 
(REEFED FOR 8 SEC) 3,, 

. 83.5 FT DIAMETER F-214r(@) 



FORWARD HEAT SHIELD SEPARATION SYSTEM 
IN ITIATOR \ 

BOOSTER 
CHARGE—K 

PROP‘ELLANT ~ 

I 
HL 

BREECH\ 

TUBE FITTING 

O-R'ING< 

| /CARTRIDGE BODY 

ROD ASSY 

SEAL 

INNER CYLINDER 
PLATE 

STUD 

,ISPRING 
-rOUTER (4%” 

CYLINDER \ 

, kPIN 

_...-PISTON 
...—TENS ION TIE 

———-——--P|STON 

' IT 
TUBE END 

ST-575A (7'33- 



ABORT VEHICLE MECHANICS 

,r' \. DIRECTION OF __ +2 A ‘2 cc OF LET ABORT " _ / ONLY 

(:6 OF ABORT VEHICLE AT LAUNEH (MOVES OUT N 1..) 
CG 0F ABORT VEHICLE AT BURNOUT 

CG 0F COMMAND MODULE ONLY ( l g  32750 

FAM-3009A i©§ 



LOW ALTITUDE LES ABORT 
(PAD TO <3o,ooo FT.) 

ELS ARMED 
TOWER AND BOOST 
COVER JETTISONED DROGUE CHUTES 
(14 SEC) DEPLOYED CANARDS (16 SEC) 

DEPLOYED . \ 
PIC (11 SEC) 
MOTOR 
IGNITED 
T0 61 SEC AFTER 

MAIN CHUTES Ll FT-OFF 
DEPLOYED 

LIE APEX COVER 
MOTOR JETI'ISONED IGNITED (14.4 SEC) 

( C ) 
“(Q ~ 25’ \" J; K; J ? 

\” 
‘ 

l I SEQ-24K (@} 



MEDIUM ALTITUDE LES ABORT 
(30,000 TO 120,000 FT.) 

CANARDS »- DEPLOYED - ANARDS \‘\ ‘11 559’ EFFECT & DAMP 
ELS ARMED ,‘TAUARN'WEUND ' (14 SEC) 

TOWER AND BOOST 
COVER JETI'ISONED 

BY 24,000 FT 

LIE 
MOTOR 
IGNITED APEX COVER JEI'TISONED BY (Q. 24,000 FT 

r 
r 

r- 
.

,
 

‘
i

g
;

 
‘ 

K
 

- 
g 

‘ \A
 

.. 
<b

 

Q 4:4 SEC 

M {@‘p 



HIGH ALTITUDE LES ABORT 
(120,000 FT TO~TWR JETT) 

JETTISON TOWER 
AND BOOST COVER 
(6-10 SEC MANUAL) 

ELS ARMED CIM RCS DAMPS 
(14 SEC) & ORIENTS 

CIM 

APEX COVER 
JE'ITISONED BY - 
24,000 FT + .4  SEC 

We {@3 



EMERGENCY DETECTION SYSTEM 
SATURN I-B 

ANGLE 0F ATTACK LIV uv 
/RATES cum 

LIV GUIDANCE 

SLA 
IU 91v ENGINE_50 

Liv-RATES I * G) @6530 
S-IVB 0. ENG. THRUST . 

‘ ' v @lQQI (J. 
‘9 

LIV RATES 
5-1 EDS ABORTT 

AUTO 
MASTER 
EVENT 
SEQUENCE . 
CONTROLLER 

ENG. THRUST “”6 OUT @ 

OFF OFF rm. . 
"FAM-3015Ai@3 



EARTH IMPACT SYSTEM 
BLOCK I 

+X 

PARACHUTE ATTACH FITTINGS l 1 

+2. 

+Y 

\ I 

CRUSHABLE RIBS TYPICAL 
SHOCK ATTENUATOR 

SEQ-100A (@3 



GUIDANCE & CONTROL 

”733 FAM-3505 {' +2; 
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GUIDANCE & NAVIGATION 
REFERENCE TRAJECTORIES 

2* 

rm. '- 
FAM-35013i@3 



EARTH ORBIT POSITION & 
TRAJECTORY DETERMINATION 

,REF 
TRAJECTORY 

cN-lsoi H 



MIDCOURSE POSITION & 
TRAJECTORY DETERMINATION 

\ W
q

"
 

/ 

I \W 
I, / 

l I ,  
REFERENCE / / 
TRAJECTORY / I /  

\ ,r TARGET AREA 
/ / /  

\ ‘ - A V  

I 

/ LNEW COMPUTED / 

I \ I 'x I 
l \ 

K . , / TRAJECTORY 
‘ / \_ ‘ COMPUTED 

TRAJECTORY 

(fl) 

GN-182 {@335} 



GUIDANCE 8: CONTROL FUNCTIONS 

G&N SCS RCS SP5 

' POSITION ‘ STABILIZATION ' ROTATION 0 MID-COURSE. 
CORRECTIONS 

0 TRAJECTORY ' ROTATION ' TRANSLATION 0 PLANE 
CHANGES 

0 VELOCITY 0 TRANSLATION ° LUNAR ORBIT 
INSERTION 

o ATTITUDE 0 THRUST VECTOR ' TRANS-EARTH 
INJECTION 

FAM-3500A {@3 



G&C FUNCTIONAL CONTROL LOOPS 

fiBonv OR NAV AXES ATT ERRORS RCS AUTO ON-OFF 
GUIDANCE l STABILIZATION 

NAVIiAHON SPS THRUST ON-OFF AND SPS ON-OFF 
* CONTROL ‘ PROPULSION ~ SYSTEM SYSTEM SPS GIMBAL COMMANDS Rcs 

DISPLAY - - TRANS- fl RQTATION SP5 . 
8. SWITCH LATION ‘ COMMANDS: 
COMMANDS COMMANDS DIRECT RC_S ' 

TOTAL ROTATION COMMANDS ATTITUDE 

MAIN DISPLAY 
CONSOLE 

TRANSLATION 
CONTROL [ll] . E 

ROTATION CONTROL “5-305 r'°
'-‘

-o
 ‘9 

°
~

 
"

I
“

,
 

a. 



SEQUENTIAL EVENTS PROPULSION 
:, CONTROL SUBSYSTEM SUBSYSTEMS 

(R65 8: SP5) 

ENVIRONMENTAL 
CONTROL 

SUBSYSTEM 

V COMMUNICATIONS illlx 
SUBSYSTEM L 6  

scs 

n 
u GUIDANCE AND , f 

i- NAVIGATION _MA|N DISPLAY 
» _ SUBSYSTEM 5ND CONTROL PANEL ‘ 

', , ‘ ELECTRICAL 
“ 4-,. a '5 .» POWER ’ 

‘ ‘ SUBSYSTEM 
cmsw 

SOS-303A {@) 



S C S H A R D W A R E 
ATTITUDE MANUAL CONTROLS TRANSLATION SENSOR-5’ _ GYRO CONTRQL ACCELEROMETER 3 AXIS 
ASSEMBLY ROTATIONAL 

CONTROL 

ATTITUDE SET, 
FLIGHT GIMBAL POSITION D‘IREQTOR‘ _ DELTAV ' INDICATOR ATTITUDE INDICATOR INDICATOR 

ELECTRONIC CONTROL "ASSEMBLI ES 

YAW 
AUXILIARY ECA ECA 

DISPLAY/ 
_ . ATTITUDE GYRO w PITCH ACCELEROMETER ESE ECA ASSEMBLY ECA 

fl -‘SCS+019.D.(©} 



:I:],3u 
r— 

10°- 
PITCH 
AXIS 

1:13" 

-Y 

ROTATION 
~ CONTROL 

DIRECT 
SWITCH li.5° 
FRCM STOP 

1:13" 



TRANSLATION 
CONTROL 

PUSH T0 
up . TALK SWITCH 

LEFT - » 
\ FWD 

/

/

 

RIGHT 

' STICH VS VEHICLE BACK MOVEMENI 

DOWN 0? 

CW {all}. 
' CCW 

scs-015c- i@} 



GIMBAL 
FDAI ' POSITION 
—} INDICATOR 

’ DISPLAY] 
ATTITUDE AITITUDE GYRO 
GYRO AND ACCELEROMETER 
ACCELEROVlETER ASSEMBLY 

ELECTRONIC ASSEMBLY 
v CONTROL ASSY 

SCS COMPONENT + 
FUNCTIONAL 
INTERFACES 

RATE 
GYRO 
ASSEMBLY 

ROTATION 
AND 
TRANSLATION 
CONTROLS 

ATT I TU DE 
5 ET 

CONTROLS 

AUXILIARY 
ELECTRONIC 
CONTROL 
ASSEMBLY SERVICE 

PROPULSION 
SYSTEM 

YAW 
ELECTRONIC 
CONTROL 
ASSEMBLY A 

G IMBAL 
POSITION 
TRIM 
CONTROLS 

PITCH 
ELECTRONIC 
CONTROL 
ASSEMBLY 

REACTION 
CONTROL 
S YS TEMS 

ROLL 
ELECTRONIC 
CONTROL 
ASSEMBLY w» 

scs-304c {@} 
SCS-3040-1 



AV INDICATOR 

~ ' DIR nor. swncnmc 
LOGIC 
INPUTS ‘ I I I 1 %  PROP. 

EDEN] m ' 
scs CONTROL L_..u 

: ROT. & TRANS 
_ commas v 
: (AUTO. COILS) 

: 
I RCS I ‘ I 

_l 

ATTITUDE ERROR ATTITUDE 
0R IMPULSE 

COMMAND RATE 
FROM CDU 

SCS-ZIM {@3 



RATE STABILIZATION 

ROTATIONAL 
CONTROLLER 

TRANSLATIONAL 
CONTROLLER 

ROTATE & 
TRANSLATE 
COMMANDS 

BODY THRUST TORQUES l ’ RATE ON‘OFF REACTION ‘ 
GYRO RATES scs COMMANDS CONTROL 8‘ FORCES SPACECRAFT 
ASSY ’ ELECTRONICS ’ SYSTEM " — _’ 
(RGA) (RCS) 

4 I 
L _ _ _ _ _ _  SECEERL” WTENL _ _ _ _ _ _  J 

scs-412c {@3 



ATTITUDE HOLD (SCS) 
ROTATIONAL 
CONTROLLER 

TRANSLATIONAL 
CONTROLLER 

ROTATE & 
TRANSLATE 
COMMANDS 

BODY THRUST ATTITUDE ' ON-OFF REAC FORCES & . MOUNTED ERRORS 5C5 COMMANDS CONTn'f TORQUES 
ATTITUDE ‘ — — >  ELECTRONICS —-——> SYSTEM — — *  SPACECRAFT 

GYRO 
(BMAG) A ‘RCS’ . SPACECRAFT _ I I. _ _~_\9_TI2~.s_ _ 4 _ _ _ _ _ _ _ _ _ _ _ _ _  ‘ _ _l 

BODY DEAD BAND SELECT 
RATE GYRO RATES 8: CHANNEL ENABLE 

ASSEMBLY 
(RGA) 

scs-4uc {@} 
7 _L.-.:_.; a 



ATTITUDE REFERENCE SUBSYSTEM 
INERTIAL 

CDU gm [an 0.. [my 
cnu 

:: cam: MODES 
TOTAL 

‘ ATTITUDE 
' l  

scs MODES 
| AUXILIARY NM, 

NAV ATTITUDE SET m _ _ .. 
RATE GYRO ASSEMBLY AXES "A“ AXES ERROR -| TORQUING _ _ E559“. | 

I— L BALL VELOCITY | 
I I: BALL EULER ERROR I 
I , F BALL DRIVE I 

l—-l|-->I | SIC ANGULAR VELOCITY I 
I I SIC COMMAND ATTITUDE ERROR I 
l ' I 
L ECA DISPLAYIAGAA _ _ _ J—"——! I 

— — - - 
I 

BODY AXES figfiEfiEs _| 
GYRO TORQUIN ERROR 

BREAKOUT swncms l__  -_ I  

3 AXIS I ROTATIONAL 
CONTROL 

I comm 
| MODE 

" ‘h J SELECTION 
camel. sncx - - — — _ 
STEERING LOSIC 



TH RUST VECTOR CONTROL 

r - — — - 

ACCEL LOOP ‘ 08 AUX 
L IC ECA 

“MAG L°°P INPUT L -  .. ._ _ r 
l 7 

__ll mum 
0—————l commas swumumc LOGIC I 

SIGNAL IRANSLATION 
comm I 

[IRECT mus: : 
SPS ! AL A?  I 
G I M B A L  - - - - - - -  

POSITION _‘ L. 
swncumc I | 
LOGIC SIGMA!” TO MAG cwrcues 5% 

BMAG OUTPUTS : ‘ 

| 1 

I 
A . 1; svs GIMBAL I 1 

- - -  ' Posmou mm I 
GIMBAL POSITION | 
DISPLAY I 

r - - - - - - - -  1 : 

I l I 
I I am mo ' 

_ _ _ _ _  I 00W“ I 
I" -l I I l 

| l 
l we GYRO | 

PROPELLANTS % 
I nomuon r 
l£°"l“‘1‘____ 

ROTATION CONTROL am INPUTS 
TRANSDUCER OUTPUTS 

L
_

_
_

.
-

.
_

_
_

.
_

.
 

563-2158 ((63) 
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GUIDANCE & NAVIGATION SYSTEM 
ATTITUDE 
COMMANDS COUPLING ,ATTITUDE 

cou DISPLAY ERRORS 
POSITION UNIT SPACECRAFT H > (CDU) j ATTITUDE 

mTcAm APOLLO INERTIAL 
CONTROLS ' GUIDANCE A VELOCITY MEASUREMENT 

& ‘ ’ COMPUTER‘ LOS§ » UNIT T0 DISPLAYS (AGC) (IMU) STAB”- 
LIZATION I 

OPTICS & 
OPTICS __CD_U'S__ CONTROL 
DR'VE SPACE SCANNING SYSTEM 

SEXTANT TELESCOPE 

03k? "fit/am? *ROTATION 
CONTROL OPTICS CONTROL COMMANDS DRIVE SPS THRUST 0N- 

».OFF COMMANDS J 
ff“. 

FAM-3503 {Q9} 



G&N-SCS INTERFACE 
'SPS THRUST ON-OFF COMMANDS 

ATTITUDE COMMANDS COUPLING ATTITUDE ERRORS - , ROTATE & ' ROTATION cou DISPLAY TRANSLATE CONTROLLER 
UNIT COMMANDS POSITION 51c ATTITUDE , _ _  _ 
(CDU’ TRANSLATION 

'F——1' CONTROLLER 
FLIGHT - APOLLO INERTIAL DI RECTOR , $ ,THRUST 

ON- OFF REACTION GUIDANCE A VELOCITY MEASURE- ATTITUDE 
COMPUTER MENT INDICATOR SCS COMMANDS CONTROL 

- (AGC) (IMU) (FDA!) ELECTRONICS SYSTEM ' 

4‘ T FORCES . 
G&N OPTICS ACCELER- 

OMETER RATES SPACECRAFT 
PITCH 8: YAW 

4V POSITIONING 
_THRUST 
ON-OFF GIMBAL 

A v POSITION 
DISPLAY SYSTEM CONTROL 

(SPS) & INDICATOR 

we. 
FAM-3510Ai©§ 



COMPUTER SUBSYSTEM, GENERAL INTERFACE 

‘—'1' r—mT- 
DISPLAY DATA TO TELEMETRY' SUBSYSTEM 

| 0'5”“ AND 1 MODE SWITCHING BLOCK UPLINK J KEYBOAFDS l 
ALARMS J DIséLAv MANUAL MMRMS fl DATA AND f INPUTS SPACE- I ALARMS I CRAH ENGINE CONTROL . cou DRIVE SIGNALS 

INERTIAL RADAR TIMING, CONTROL I I AND STATUS SIGNALS I 1 "mm" S'GNALS SUBSYSTEM (NOT USED) , IcvRo TORQUING COMMANDS 
DOWNLINK WORD [ APOLLO ! ALARMS 
TIMING SIGNALS T ggfififi Home INDICATIONS 
DOWNLINK SYNC SIGNALS ! [VELOCITY INCREMENTS 
UPLINK WORD T Icou POSITION 

I I 
‘ L — -  — — - J ‘ I  MODE SCANNING TELESCOPE SCANNING INDICATIONS AND SEXTANT DRIVE TELESCOPE SIGNALS AND SEXTANT 

L———| OPTICAL ussvs j———— SHAFT ANGLES "‘ ' . i 5 TEM , ’ GN-215 {©3 
‘ , .  
5r. 



PROPULSION 

WW. 
. f f :  ' \ ‘v! 

.FAM-4000A 2:39: 
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S/M RCS ENGINE CUTAWAY 
FlEL SOLENOID VALVE ASSY 

PROPELLANT INLETS / NOZZLE EXTENSION 
\ 

ENGINE MOUNTING FLANGE N UT 

COMBUSTION 
CHAMBER 

INJECTOR ASSY NGI NE 
ASSEMBLY 

\ HARDWARE 

OXIDIZER SOLENOID VALVE ASSY 

P-2013A {@} 



C/M REACTION CONTROL SYSTEM 
REGULATOR RELIEF VALVE _ 

PACKAGE A BYPASS FUEL TANK W 
VA VE 

OXIDIZER BLADDER :ILL& - PG 
DRAIN 

OVERBOARD L.) A I | 

~11 swam B VALVE ,0Xl DIZER 

INTERCONNECT VALVES 
T0 SYSTEM "B" 

«W». 
P-lOF {+1} 



c/M RCSENGINE 
S E 8 - 5 

FUEL VALVE CRES» STEEL SHELL 

:JTA REFRACTORY 
THROAT INSERT 

‘22 
H ‘ 

zABLATIVE SLEEVE GLASS WRAP 
OXIDIZER VALVE . . .. _ 
(ROTATED 909 AND SECTIONED) / - TR§9 CUSHION 

ABLAT‘IVE MATERIAL ASBESTOS WRAP 

P-3OOSB (@} 
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SERVICE MODULE SECTORS AND CENTER OF MASS SHIFT i; 
-z 

/ 

SEgTIOR BLOCK I 

MODULE A SEClTOR 

SECTOR > 
V 

I I MODULE B 
' Y  1 . 'LY . 

MODULE D 0X 
SUMP 

SECTOR 
FUEL l l  

STORAGE 

I 

MODULE C 
SEFJQR 

— /  I 7 W“% +2 P-0004c(@} 
vnzw LOOKING FORWARD 



PROPELLANT FLOW SCHEMATIC 
SERVICE PROPULSION SYSTEM 

mum smllm 
31.3.51 ' "Ii nu 
12mm} HE ' Ell; h 

I] IIlEfllll m mu . ..-- nu mu (2n [8] :1 -L7_| [I mum [2" =0“: Imum muss \“L \ ,. . m x // 2 mm \’\\ ,, K , .x M ,/§é l I \‘§ é amul- . _l_ f D 3' 4/, ,4 

ll" Illllcl IIIFICE F . 
fl" “Hill 
I "II IIIFICES 
[ I  l'llflS] 

WEE H mm] 

"Pltll VIII H H ”11.235.“ C 
[4 flICES] “I m f g  3 ‘ 

...m.; z@) 



SPS ROCKET ENGINE 
A N D - 1 3 7  

n M43 { (H r ’ lbv l . -  r; 
i \ i  

152. 82" 

111‘. 82" 

i: m | 
P-1m3|i@ 



SPS RING, STRUT & THRUST CHAMBER ASSEMBLY 

ACTUATOR BRACKET 

THRUST CHAMBER 

\ 
fl 

\
 

THRUST MOUNT GIMBAI. RING . < I 
i 

, \ 

“U“... “H‘.“‘" ‘ . . n  u \s\~\ “ “ 3  ‘ \  r ,  I... 

P- 1013 {@) 



‘_ TELECOMMUNICATIONS 

PAM-4505 (@3 



COMMUNICATIONS SYSTEM 
ANTENNA EQUIPM 

E] 
\ HF 

\ RECOVERY 
\ ANTENNA 

VHFIZ-KMC scm .. 
ANTENNA 

SURVIVING 
SCIN ANTENNA 

~13». 

1 

NON-SURVIVING 2"? 
ANTENNA 

VHF RECOVERY 
ANTENNA 0 

NT GROUP 

\LINE CUTTERS 

+Y 
FLASHING 
LIGHT 
SWIMMER 
UMBILICAL 

HF RECOVERY 
ANTENNA 

v?" '1’”- 
co-nci‘éfi) 
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:— Q > _ Z  > Z . _ . m Z Z >  

A
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mega a. w 
x m m r m g o z m  

n . . .  m H :  a ;  

mmmcxomzm 
S o  o z u m fl .  

M a ' A V ‘ v v b  
D 

Y b fl v b fl b d  
1 . x  

4.1.1.450 5 ' 1  

fi u q b r d p fl  
‘ . 4  

4 A . . .  4 V ' 4 “  
r 

$022.2 



« TV CAMERA LOCATIONS 
+X 

\fn - 

|= 
cn-72 (<65) 



BLOCK l’l TV CAMERA LOCATIONS— 

* TELEVISION CAMERA- EXTENSION CALBE 

TELEVISION CAMERA 8: STOWAGE CONTAINER 
LID PRIMARY OPERATIONAL LOCATION 

\ 
Q 

‘ 

CLAMP STORAGE 

TELEVISION CAMERA STIMAGE 
CONTAINER " f “ .  

/ co-zmzi +4 



APOLLO TV CAMERA 

\
_

'
_

/
J

L
.

 

‘ 8‘ 25 ? l‘_2,15 (TYP) 

I $1 E é‘" REMOVABLE ZOOM I 
, A LENS ASSEMBLY 

CD—163C {6:93} 



fl 

{i 
I 

I BLOCK | COMMUNICATIONS RANGES 
c BAND TRACKING 

c l )  (FPO-6 OR TPQ-ls) ~1a,ooo NM 
VHF omm r 
up om (UHF) r zsoooNM 

VOICE —- a- 2000 m 

TM LI— z 1!!!) MA 

ZKMC omm 
up-voucs & up om >.210.000 NM “L- 

EMERGENCY KEY > 210.000 NM Vi—b— 

TM (NARROW BAND) PM ~ 26.000 m _ 

. TM (WIDE BAND) FM = a. meow 

DOWN vows ; a 12,000 M 

:o ' :s' 10 15 426*— 25 7 210 
RANGE FRM EARTH'S SURFACE ~1mo W 

cm (@3 



CSM BLOCKII COMMUNICATIONS RANGES 

{I}? 

.1» 
Q

 
C BAND 
TRACKING 

VHF OMNI 
VOICE 

2KMC OMNI 
DOWN VOICE 

UP-DATA 
BACKUP VOICE 8: 
EMERGENCY KEY 

TM (LOW BIT RATE) 

TM (HIGH BIT RATE) 

2KMC HIGH GAIN 
UP-DATA, UP-VOICE 
DN VOICE, DN TM PRN 

TV NEAR 
EARTH & 
DEEP SPACE 

PMWW _ 
R2., 000 NM 

~3, 800 NM 
j ” -  

A ; 

as 22,000 NM_ V 

WIDE BEAM - : MEDIUM B 
, : EAM ; NARRQN BEAM 

/ " \  VDEEP SPACE BLIND ‘ _ 
AREA FOR 85' ANT. MOON 

/ /  LUNAR OPERATIONS: 
VHF: voucs, CM-LEM 
RENDEZVOUS RADAR! 

7 \HIGH GAIN ANJENNA 
OPERATIONAL (2500) 

TRANS PON DER, CM- LEM 

Q1.4' 4.6 an 2&0 3&0 40 so 120 L 210 
RANGE FROM EARTH'S SURFACE IN NAUTICAL MILES (THOUSANDS) 

C D-74B {@} 



NEAR EARTH COMMUNICATION MODES 
1. 

UHF 
UP-DATA 

“ \ o VHF 
/ ’ VOICE (AM) 
a ,4 TIM (FM) 

/ // 

C-BAND 
TRACKING 

S-BAND 
TV 

U P- DATA 

Jam». 
CD-69A {@I‘i 

RANGING ' 
TIM 
VOICE 3' ”- 

|= 



S-BAND GROUND STATION GEOMETRY 

4000 MI. \ / 
\ \ \  300 / /  

v 60° < . / MADRID EARTH . \/ OVER LAPPING 
4000 MI. 4000 Ml. }/7\\COVERAGE 

I / /  \\.\ 

I ,/ x l / 
I / 

, / 

/ / /  CANBERRA 
/ /  

/ 
/ 

/ / /  
J /  

’ l OVERLAPPING I ' rm» COVERAGE 
CD-76 i©) 



S-BAND GROUND STATION REQ 

4000 C05 9 4100 
o z l z °  

2 08240 

360°, . » 24° 15 STATIONS 

100 MILE 
ORBIT 

' 100 MILES 

fl .  

‘CD-71 (Q?) 



BLOCK I MSFN NEAR EARTH 
VHF/UHF/m C- BAND STATION LOCATIONS 

‘ IN 120 I40 Ibo MO 

8 

wmtDEs ‘0 c KE NEDY r {fl—g . REENTRY fl“IML PT :RGUELLOk" § A D  \ G L I  N u. sum: vmi 8 -_  _- - TE 1.. 
h — .: no 
5 .‘ REENTRY . GEAND MMMA o . - smrt crgLQN 

INJ c I N "1 .O ._ . W“? ‘r- \ C 1 , ° - .  

N {pg-J CA AR N 

x 93—4 ‘0 Ac-MND TRACKING, UHF COMMAND, VHF voucs, AND VHF TELEMETRY 
Cum: COMMAND, VHF TELEMETRY, AND VHF voucs I C—BAND TRACKING AND VHF mummy (RECORD ONLY) 

60 o c- BAND TRACKING ONLY 
x var vouce AND VHF TELEMETRY (RECORD ONLY) 
0 VHF VOICE AND VHF TELEMETRY 
z C-BAND TRACKING AND VHF VOICE 

I40 160 IN 

220 240 260 280 330 
7 

‘éfl 5 “  

’ ' ANTIGUA 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

LONGITUDE 

“ ‘ J  

ABERMUDA . CANARY. 
NSERTIONSJIL‘ 

- - - - - - - - - - - - - - - - -  

7' 

'I. 

ASCENSION 

d - — - - - - d  - 

cm @3 



BLOCK I 8: II MSFN S-BAND STATION LOCATIONS 
IN 120 MO lfl I” 

mum! § SHIPD 

s m 1:"— 
S : Aswan 

o 1 , . new" 
° A j ,o ”-4 sm 

INJECTION ' . o, 
10 fl A ' ° 

FOOT STATION (DUAL) 
FOOT STATION (SINGLE) 
FOOT STATION (SINGLE) 

a .  . . . . .  i, . . . . . . .  ‘ _ _ _ _ _ _  k . . . . . . .  * _  

KEY: :- 85 FOOT sumo»: (DUAL) 
0 -  30 
U -  

200 220 240 260 280 :00 3a 340 0 20 40 60 so 

SHIP GO .osmuej- $ .30" 
GUAYl'MSJ KENNEDY 062ml) 

0 35mm» jCANARY 
34AM" GRAND g m L  r ISLAND 

“LAND—QR ANTIGUK 

~ 0 INJEC‘I’ ON 
SHIPA 

\ ;  ASCEANSION 

I 
I 

40 

NOTE: SINGLE CAPABILITY STATIONS CAN SUPPORT ONE SPACE VEHICLE IN 
TRACKING MODE AND RECEIVE AND PROCESS TWO PCM TELEAETRY 
BIT STREAMS, DUAL CAPABILITY STATIONS - CAN SUPPORT CONCURRENTLY 1 ”  TWO SPACE VEHICLES IN TRACKING MODE AND RECEIVE 
THREE PCM TELEMETRY BIT STREAMS (PROCESSING TWO) 1 1 ‘ “ ;  ---f------1.----.-.1-------1--/~--a=.a.-.~s-~, 

:00 220 240 260 280 300 320 340 0 20 4O 60 W 
LONGITUDE f'fi'a CD-62 {@E 



MSFN S- BAND IMPLEMENTATION SCHEDULE. 
5 < E  1966 1967 

STATION 3 3 3  E ;  _ _ 
§ § E  :22“; J F M A M J J A S O N D J F M A M J J A S O N D  

CARNARVON n 30 
BERMUDA s 30 
HAWAII D 30 
KENNEDY D 30 A 
TEXAS s so A 
GUAYMAS s 30 ‘ 
GUAM n 30 
ASCENSION o 30 A 
AfiTIGUA s 30 
CANARY s 30 
GRAND BAHAMA s 30 
GOLDSTONE o as A 
CANBERRA n as A 
MADRID D 
INSERTION SHIP s 30 I 
INJECTION SHIP D 30 

INJECTION SHIP D 30 

REENTRY SHIP S 12 

REENTRY SHIP s 12 I 
8 INSTRUMENT- 
ATION AI RCRAFI' fl 

CCMPLETE INSTALLATION AND CHECKOUT— ‘ CWPLETE SYSTEM SIMULAT|0N_‘._' 00.2mm {@E 



COMM EQUIPMENT/MISSION PHASE 
PRE- 
LAUNCH 

HARDLI E VO'CE var/A131 

w N/A 

HARDLINE 
B I O M ED VHF/FM‘ 

HARDLINE 
U P'  DATA [HF/FM. 

DWN- HARDLINE 
DATA VHF/FM* 

RANG ING 

BEACON 

" BACKUP MODE 

LAUNCH 
EARTH 
ORB IT 
TRANS- 
LU NAR 
INJECT. 

VHF/AM 
S-MND' 

S-BAND 

VHF/FM 
S-BAND' 

UHF/FM 
S-BAND* 

VHF/FM 
S-MND’ 

C- BAND 
5- BAND” 

+ LEM-E. V. A. COMMUNICATIONS 

TRANS- 
LUNAR 
FLIGHT 

4000 Ml 

S-BAND 

S-MND 

s-aAND 
VHF/AM+ 

5- HAND 

S-BAND 

S-BAND 

LUNAR 
ORB IT 

S-BAND 

S-BAND 

S-BAND 

S-BAND 

S-BAND 

S- MND 

LEM 
DESCENT 
LU NAR 
EX PLORE 
LEM 
ASCENT 

S-BAND 
VHF/AM-l- 

S-IAND 

S-MND 
VHF/AW 

S-IAND 

S-BAND 

S-MND 

TRANS- 
EARTH 
INJECT 
TRANS 
EARTH 
FLIGHT 

S-MND 

S-BAND 

S-BAND 

S-BAND 

S-MND 

S-BAND 

DESCENT 
LANDING 
RECOVERY 

HF 
VHF/AM 

HF 
\‘HF-BCN 

60-758 {@3} 



AUDIO EQUIPMENT INTERFACES 
- VHF VHF RECOVERY RECOVERY SC I N 

”0' 1 ANTENNAS 

2 me 
i scm 

P" ' 0 f ANTENNAS 

AU D I 0 
CONTROL 

I l l |
 

_
_

.
.

.
.

_
.

.
.

.
_

_
.

_
_

_
_

_
_

_
_

l
 

X 
P" PANEL __, HF . 

TRANS- ®— ——————————————— - . ‘ I 
CE'VER COMMUNI- : 

3 | cmous ------- ' -----1 
AUDIO . L-—-- CONTROL 

CENTERS “um I AUDIO ‘ . 
CONTROL ----4L ------ .1 -—-1-----L—---+- ————— . 

PANEL -§ L. . 

P" AUDIO 5'3“” ®— --------------- -> ~ POWER 
. AMPLIFIER 

MICROPHONE I 
AUDIO EARPHONE CONTROL ‘ AUDIO 

Tsa~§9u9&___fi"ffi--__, CONTROLLER —-4' 
‘ (ID-51 C {@} 



PERSONAL COMMUNICATIONS 
ASSEMBLY MK II 

@ FOAM HELMET 

FIBERGLASS 
LINE 

EARPHONE 

'VO'CE ‘-‘-.;:;:I-'3'f:-;.; ' 5 : > TU BE 

FI'ITING 3/ PADS‘ 
fl EAR PHONE o 

PADS 
REF: V16-601176 @21 PIN CONNECTOR 

NOV 65 05-1018 (#6)} 

v 4‘MICROPHONE 



PERSONAL COMMUNICATIONS 
EQUIPMENT CONNECT|_ONS,BLK | PGA 

CONSTANT WEAR- LEFT HAND 
PERSONAL COMM HELMET _ 

. . 2 ‘ ESEWE% BAY- NECK D . 
/ - \ 

j .// . _ 

\ 1’ ' PGA ELECTRICAL 
. ADAPTER 

BIO. MED; _. ‘ _ J ’\ PREAMPLIFIERS 1 .: / ~ _ 
. , A” 

4 "  — | . 
\ -‘~e, ELECTRICAL 

UMBILICAL ASSY. 
(COB RA CABLE) 

M 
W ‘56 cs-mmc {©3 



UP-DATA INTERFACES 
VHF PORTION OF 
SCIN ANTENNAS 

A B 

______ _ COMM 
CONTROL 

PANEL 
ACE ’ 
G&N MULTI PLEXER 

I NTERFACE VHFI FM 
XMTR 

7 

UHF/FM 
RECEIVER 

450 MC 
A U P- DATA 

4 
REAL 
TIME 

COMMANDS 
U P- DATA 

”A” VALIDATION PCM 
TELEMEI'RY DISTRIBUTION 

PANEL 

. ________ __.¢— ————————— +| uses I 
DATA r L LINK I PMP I: 

2 KMC PORTION OF 
SCIN ANTENNAS 

A F 
1: 
0 

‘ 

S-BAND 
POWER AMPL 

I 

APOLLO 
GUI DANCE 

7L COMPUTER 

J m: I 
fl Accumuunoa 

WW- 0 

co-548i '+ 



DATA SYSTEM INTERFACES 
VHF PORTION VHF 2 KMC PORTION 
OF SCIN RECOVERY OF SCIN 
ANTENNAS ANTENNA No.1 ANTENNA 

r" 
I 
I .1 
3‘ 
l 
I 

i 
l 512 KC , CENTRAL I 

4 I 1CPS nmmc 
. —=HARD-LINE BIO-MED DATA 
; . =FROM cm 

1' - - - - - -  no G&N START-STOP 
26- PARALLEL BITS AND SYNC PULSES 

LLIRIaL & ANALOG DATA ----- § PARALLEL DIGITAL 
. “MODULATION PCM DATA START-STOP PULSES 
' DIGITAL SOURCE s GNA D'STR'BUT'ON ——’T° D'SPW : PROCESSOR TIMING TELEMETRY -__________1___L§ PANEL ——»To GSE 
: 8 —-——°CONDIT|0NED 
. _. 2 4 ANALOG & DIGITAL 
: 5 3-3 INPUTS 
I — < A 
' LOW T0 SIGNAL 
L___-___ ”A” STORAGE LEVEL UMBILICAL CONNTIONING 

EQU'PMENT ANALOG FOR EQUIPMENT 
INPUTS ACE 

ANALOG 1...»... 
SIGNALS unconnmonm i +3  

ANALOG INPUTS cn-soe ' 



ELECTRICAL POWER 

x"??- 
PAM-2008 %. W} 





H2 & 02 CRYOGENIC STORAGE 

0 STORAGE VESSELS 

0 CONTROL VALVES 

' PRESSURE 

‘ TEMPERATURE 

EP-OllB {@3 



CRYOGENIC STORAGE SYSTEM 

GAS CONTAINER CAPACITY TOTAL CAPACITY 

02 INCONEL(2) 320 LBS (EA) 640LBS 
H2 TITANIUM (2) 28 LBS (EA) 56 LBS 

GAS INPUT SETTLED STORED SYSTEM TEMP. TEMP. PRESSURE ALLOCATION 
o - o _ o 900:35 [PS-41M ' 2 297 F 284 F PSIA ECS-230# 
H2 -423° F -417° F 243;? . FUEL CELLS ONLY I 

f“- FAM-ZOOI’(©) 



CRYOGENIC STORAGE SYSTEM 
TANK T m  FIC .._JQUANTITY 
#1 - QUANTITY I—l INDICATOR 

. FLOW SENSOR SENSOR : ~ 

' ' REACTANT 
M ISOLATION TA 

VALVE NK RELIEF -> a Loj’c HEATER 
VALVE _, _, . 

M PURGE on 

PRESSUREcqu PRESS. 
SWITCH INDICATOR TANK e , i 

#2 1'70 ”‘3 PRESSURE 
[X SENSOR 

MANUAL MANUAL I . | 
FAN °‘—° 28 VDC - - HEATER - - 115 VAC 

AUTO AUTO 

EP-OOBB {@3 



ELECTRICALPOWER SYSTEM 
; smgcm DC DISTRIBUTION 

I ? SIM JE1T|SON 
CONTROL : o 

”A" BATTERY 
T 

' ' ' OFF BATTERY A 
. TO LOAD: UNDER BATTERY ~ I TO 

I I  3 '  . 

— : ¥€h§¢fié BATTERY A CHARGER °"’ BATTERY 3 
FUEL OVERLOAD SENSE I TO 
CELL & REVERSE : BATTERY A BATTERY c 
1 CURRENT RELAY , _ BUS 

. MAIN _ | 
5”" l BUS '- 

"A" B U S  _ 

— _ : [ FLIGHT _ 
FUEL OVERLOAD SENSE] I NON — 3mm 

1’ CELL & REVERSE : ESSENTIAL BUSI BATTERY "c" RELAY BUS 
, 2 CURRENT RELAYf I BUS — ' 

I I 
‘ 

| _ -- 1- 
_ 

l 

. #pL 

fig)? : MAIN I v. 
- BUS . BUS B BATTERY BUS B 

FUEL OVERLOAD SENSE , I 7 
CELL & REVERSE . 

3 CURRENT RELAY I 
. f : UNDER PYROTECHNIC VOLTAGE .. .. . 

T0 LOADE SENSING BATI'ERY B BUS w. 

SIM JETTISON u 
CONTROL : PYROTECHN MC 

"8" BATTERY I BATTERY BUS "a" 
SIM I CIM 

"B" 

I W {@3 



ELECTRICAL POWER SYSTEM 
AC DISTRIBUTION 

VOLTAGE FAIL SIM : cm 8. OVERLOAD MAIN SENSING BUS A 
28 voc 7 M 

‘ I FROM __: _ ' LNJAETRIJSLR 1151200 vou 400 a, | 4) B _— 
FUEL CELLS I mm” 31’ INVERTER N0. 1| «p c x 

I v ‘ 

: AC BUS 
l N0. 1 
I 

' U” - L‘ufl. ' INVERTER A M AC BUS H : CONTROL 115nm VOLT 400a. CONTROL MB. T0 5“; 

: - Ni» 
1 q” AC BUS I N0. 2 { 
' INVERTER 7 ‘ J FROM _ _ CONTROL 1151200 vou 400 r» F : &  B , _“ 

FUEL CELLS CIRCUIT 3¢|NVERTER NO. 2 ¢c ‘ . 
I r —— I MAIN ~ 
: BUS B , 
I 23 voc VOLTAGE FAIL 

5““ I 9”“ & OVERLOAD 
' SENSING 

rm. 
PAM-200? {@} 
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APOLLO FUEL CELL POWERPLANT 

HYDROGEN IN éfi' lOAD ‘fiFfi OXYGEN IN 
_\N\/‘+ 

-, ANODE 1 CATHODE 
,m REACTION e ‘i REACTION 
2" HYDROGEN 8. ~ ~ g OXYGEN a. 

, HYDROXYL ION Ag. WATER & 
\ PRODUCES "2 I’ . ELECTRONS 
‘~‘ 7 WATER a. \ r PRODUCE 

‘ ELECTRONS 'H o HYDROXYL 
2, 2 , ION 

WATER, HEAT 8. ' ELECTRO- 
RECIRClgéXJINC-i ”"5 K 
HYDRO ' 2 

HEIGHT = 44 IN. our (- 

DIAM = 22 IN. \/EI.ECTRODES 
DUAL POROSITY 

WEIGHT = 245 LB EACH NICKEL SINTERSV 



EPS FUEL CELL DIAGRAM 
EUfiTRKflu 

J LOAD 

BYPASS - ‘ . 
_.- CONDENSER - ' - ” I ” .  . . . . . . .  . fl 

‘ .  M I . W  ‘ , , [:4 ......................................................... 

HYDROGEN - - ‘  SENSOR 5 

WATER PUMP : 5 ‘ Q’Z‘G k ?:-.,_,.1. ................................. _. 
SEPARATOR ‘ 5 = um ......... PURGE '10. 

PURGE 5 I 1 HYDROGEN ' t VALVE 
VALVE REGENERATOR ' OXYGEN 

._ T0 505 HYDROGEN REGULATOR REGULATOR 3 
. \ . .. I- E ________ r .  ....... 

mm... .0 “ummnm.m~m, . . .m : VENT 

’ :1: . 

I ”  k —’ ' :; HYDROGEN ‘ 
cooum ‘ _. . 1 3. PREHEATER _ 

REGENERATOR g 
jcooumr pump 9 g 3%?n 

BYPASS - ‘é' V j E jT E 
w,“ 1 

— — — — —  — N‘. 
- 

,~ 7 GLYCOL ‘ .1 
~ |Accumuunon 

|_ ”MODULE _ _ _ _  : iflUIQFF___ _ _  _ 
SPACE SIM : 
RADIATOR HZ FILL 

STORAGE STORAGE 

mm a’@} 
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FUEL CELL REACTION 

MAXIMUM REACTANT 
CONSUMPTION- 
POUNDS PER HOUR VOLTAGE 
2.5 — 

PURGE REQUIREMENTS 
2,0 — NOT INCLUDED 

31 - 
1.5 - 

OXYGEN 3° “ 
Lo - 29 ’ 

2.8 ~ NORMAL 
o 5 _ 27 — OPERATING 

- BAND HYDROGEN 
0 k 1 M I 1 l 4] 

o 0.5 1.0 1.5 2.0 2.5 o 0.5 1.0 1.5 

0.5 - 

WATER GENERATION RATE- 
POUNDS PER HOUR- 
PURGING NOT INCLUDED 
2.5 — 

2.0 - 

1.5 - 

1.0 "- 

MINIMUM 

1 I I 1 4| 
0 0.5 1.0 1.5 2.0 2.5 

GROSS POWER PER POWERPLANT- KIlOWATTS 



ENVIRONMENTAL 
CONTROL 

W“... 

PAM-2505A {C(93)} I | 



ENVIRONMENTAL CONTROL 
SUBSYSTEM FUNCTIONS 

OXYGEN SUPPLY SUBSYSTEM 
0 NORMAL OXYGEN SUPPLY 
0 ENTRY OXYGEN SUPPLY 
0 CABIN PRESSURE CONTROL 
0 FLUID TANK PRESSURIZATION 

PRESSURE SUIT SUBSYSTEM 
0 WATER 8: CONTAMINANT REMOVAL FROM SUIT & CABIN 
0 SUIT PRESSURE 8: TEMPERATURE CONTROL 

WATER SUBSYSTEM 
0 STORES 8: DISTRIBUTES 

POTABLE WATER (DRINKING 8: FOOD RECONSTITUTl-ON) 
WASTE WATER (SUPPLEMENTAL COOLING) 

WATER GLYCOL SUBSYSTEM 
0 PRIMARY HEAT TRANSFER 
0 COOLING FOR SUIT 8: ELECTRONICS 
0 HEATING 0R COOLING FOR CABIN ' 
' REJECTS EXCESS HEAT T0 SPACE rm, 

PAM-2506A é +51 



IM CIM 
' I. 

{
.

4
 

I
.

 

S 
RELIEF + so VALVE I: 

SIT PRESS XDCRI 

GEN SUBSYSTEM 
PLSS ............... SUPPLY -' ‘. 
VALVE E : 

I 
- | I 

I I "I : : 
J sn ISOLA- - '  CABIN 

TION VALVE PRESS 
- REG 

I) SUPPLY 
SIM 02 REGULATOR 
SUPPLY 

OXYGEN H 5.0. VALVE 
INLET a 

' RESTRICTOR ' 
ASSEMBLIE '4. 

BACKUP 
OXYGEN 
SUPPLY I 

l 
I 
| CABIN PRESS. H H 

02 l RELIEF VALVE 
SUPPLY : """""" 1 

| : : 
I 5 5 meat 
| : : RES 

I I 
1-....- . . . . .  a POT 

I V WATER 
SIM I CIM * WASTE TANK 

T0 STEAM WATER 
' DUCT _ TANK 

EMEG 02 

INFLOW REG 
................ ., 

I 
: T0 
: SUIT 
: DEMAND 
: REG 

' 1* L."
 

CYLIC ACCUM 
SELECTOR VALVES 

) 
ECS-ZID {@253 



OXYGEN FROM 
SIM SUPPLY OXYGEN FROM fl REGULATOR ncvcuc ACCUM 

fi 

FLOW "*l 
LIMITING 

7 N VENTURI ’ . " sun CONNECTOR (TYP 3 A . . . .. VALVE (TYP 3 PLACES) "‘ i Q PLACES) V 
_; L—Z ; '= 
f: fi {:1 , 

car. L.I 

3:32:35 wsn: - MANAGEMENT 
CONNECTION 

7 coz SENSOR 
{1-H- 
sun CIRCUIT 
RETURN 
CHECK VALVE 

’1" "1‘ DEMAND PRESS k 
“I" REGULATOR & RELIEF 
V VALVE 

PRESSURE SUIT SUBSYSTEM 
TEMP 
SENSOR 

sun HEAT * WASTE GLYCOL H a t  EXCHANGE" A WATER BYPASS «N 2 r | SEPARATOR CONTROL “N 

BACK coouxm PRESSURE -\ 000”“ SECTION CONTROL \\ 
‘\ BACK 

‘ \ PRESSURE 
WETNESS ‘ ' \ 
CONTROL 1 

7 } STEAM t , EVAPORATOR 
I. __________ SECTION 

WATER INFLOW 
CONTROL VALVE 



‘ SERVICE | 
MODULE 

WATER 
CONTROL 
VALVE 

ENVIRONMENTAL CONTROL 
WATER SUBSYSTEM 

COMMAND 
MODULE 

WATER PRESS. 
RELIEF VALVE 

WASTE WATER [11 
A TANK 

WATER WATER 
DELIVERY GLYCOL 
ASSY 

BACK PRESS 
VALVE 

WATER 
SEPARATOR 

STEAM 
VENT 

WATER 
INFLOW 41 
VALVE 

STEAM BACK 
H20 GLYCOL PRESS 

WATER ..., EVAP INFLOWK VALVE 
CONTROL WATE GLYCOL WATER VALVE cc EVAP COOLANT i 

SECTION SECT'ON ._ SUIT 
02 

cvcuc ACCUM (2) 

OXYGEN FRolA 
WARNING HIGH 
SENSOR PRESSURE 

OXYGEN 

mm {@3 



WATER GLYCOL SUBSYSTEM 
5m Icm 

Resmvuon GSE CONNECTIONS I , av PASS 
D : ® :  j m 

GLYCOL 65E RESERVOIR o m. SPACE SHUTOFF 
RADIATORS VALVE .v 'r  INLET * BACK . 

‘ ' SEES: BACK PRESS BACK PRESS 
CONTROL BACK VALVE ' .— d PRESS » - — — - 

. comm . 
I 
I 

sue: RADIATORS 
Isoumou VALVES y. TYPICAL 4 PLACES - -. RADIATOR 

BYPASS 
VALVES 

' 

SUIT GAS 
TEMP 

WATER 
CH I LLER 

GLYCOL 
EVAPORATOR 

SUIT HEAT 
UCHANGER 

V 

WASTE 
H20 m 

INFLON 
CONTROL 

WASTE 
H20 IN WEINESS .. 

CONTROL 

H20 k7 ,Dfl—JFJ VALVE CABIN TEMP Hm) CONTROL VALVE L. sun .5“ 
FLOW 

COG.) \ 
\ 
\ 
\ CABIN \_ _ TEMP 

CONTROL 
I 

CABIN HEAT 
‘ EXCHANGER 

D:  CABIN '9 3 :  MR» a FANS * 



COLDPLATE NETWORK 

DATA 
STORAGE 

SIG COND 
PREMOD 
PROC 

PCM N0. 1 

AUDIO CENT. 
CENT. 

TIMING 
S-BAND 
XPNDR BATT UPDATA m cm - 

— PCM no.2 
T VHF MULT ROLL 

AGC l ‘ ECA 

DIS PIAGA P 
YAW ECA 

INV 

m : 
VHF/AM 

XCVR AUX ECA 
VHF/FM PITCH ECA ‘XMTR _._) 

- OUT 

wt- 
ECS-868 {6W} 



COMMAND MODULE COLDPLATE PROVISIONS 
MAIN DISPLAY PANEL 

COUPLING DISPLAY UNIT 

' I \ CAUTION a. FDAl ._ . /< Ki .. \/ \WARNING 
' " \  -. OPTICS BASE h __ . ASSEMBLY 

Xc=65075 /\ ' 

RATE GYRO '8: 
ACCELEROMETER 

: Xc =-- 42.665 = \ -  g - \ \  Z = AGAP 
. ‘ .  Y = 42 ~ \~ -  / I L / _ ,  ' -  - A W  

" SIGNAL " ~ G&N PSA UNITS 
\ Y CONDITIONER . .. 

= PCM UNIT #1 a. 
VHF-FM XMTR ECA (2) PREMOD PROCESSOR - 

PCM UNIT #2 a ~ G&N COMPUTER 
MULTIPLEXER I ECA (2) 

VHF-AM XCVR _ _. *‘ - ’ INVERTER 
RIGHT-HAND __ \gnR'EmggAfig: 9 r C 4..“ LOWER EQUIPMENT BAY 
EQUIPMENT B A Y \  x o / a/ " /. / ECA & SCIENTIFIC EQPT 

--~\_/ 4: __.__.— .-/ DSIF XPONDER 
AUDIO CENTER 8. CENTRAL TIMING x ’ SCIENnFm EQPT 

~ INVERTERS BATTERY CHARGER f“- 

A ECS-87A {@3 



CREW EQUIPMENT 

#3 
FAM-5015 {+23 



} APOLLO CREW COMPARTMENT, INT VIEW, 
r FROM-Z AXIS 
i (BLOCK I) +x 

E35}. mightiTFgwARD ( j RIGHT HAND FORWARD 
. . EQUIPMENT BAY 

//// . J I Pr ----- x 
_/ ¥ 

RIGHT HAND 
EQUIPMENT BAY 

U
 

W
 

W
I

!
 

M
W

 
"
N

IH
"
 

|
|

|
|

|
|

|
3

 
m

u
m

 
\\

\\
\\

\\
\ 

I
:

 
o o o o o o o o o o o o o o o o  

o o o o o o o o o o o o o o o o o  
- - - - - - - - - - - - - - - - - -  

o o o o o o o o o o o o o o o o o  
- - - - - - - - - - - - - - - - - -  

o o o o o o o o o o o o o o o o o  
o o o o o o o o o o o o o o o o o o  

o o o o o o o o o o o o o o o o o o o  
o o o o o o o o o o o o o o o o  

\W/ 
LOWER EQUIPMENT BAY, 

l 

I — + Y  

AFT BULKHEAL/L‘ 
i 

69""c..% 

F“ ‘966 CS-001E {fl} 

gl
 

U
 

f 
[\ 

EQUIPMENT BAY 



APOLLO CREW STATIONS 
FORWARD ACCESS MAIN 
CREW HATCH\ ‘ CONTROL & 

DISPLAY 
' PANEL 

G&N I l 
‘ N / STATIO \ DUTY 

__l u l_ _ STATIONS 
(3) 

I 

5y PM \——~ ”Mr «x SLEEP CENTER COUCH STATION SEAT FOLDED - 
m .  

FAM-5008Ai@} 



MAIN PANEL FUNCTIONS 
0 LV EMERGENCY DETECTION 0 PROPELLANT GAGING 

0 FLIGHT ATTITUDE 0 ENVIRONMENT CONTROL 
0 MISSION SEQUENCE 0 COMMUNICATIONS CONTROL 
0 AV MONITOR 0 POWER DISTRIBUTION 
0 ENTRY MONITOR o MALFUNCTION DETECTION 

SPACECRAFT COMMANDER COPILOT SYSTEMS ENGINEER 

NOR“! AMERICAN AVIA'I'ION, INC. 3.64 AP 74315 
m an nonunion mm mm 



MAI N PANEL- 
(BLOCK I) 

l 

a" 8: WARNING f” 
.,‘."7 1 % ”  M 

CAUTIbN AND .__, 

am > "" ‘ y— ' zxr‘ 4— .. : 
g a " l m  . ‘ 1::- ELEC PWR , . 

00 A ' L l .  . l m ' -.;' i i i - 3 0 . 5 1 % .  Q 

" Ffizttm . 1  FLIGHT I: ' , . w» "if".":‘.‘-‘f-‘.r Lm—a O . . ‘1. 
CONTROLS __ " ’ ‘ 

SPS PROP 1" 
MGMT 

5“ " “CEEJ m5 “51:4 m , 

FAM-5403 i 

“a
 

i 
M

u
n

-
'
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CREWMAN CLOTHING 

I 
CONSTANT , K J t 
WEAR APOLLO PRESSURE SUIT 8: THERMAL 
GARMENT PORTABLE LIFE SUPPORT SYSTEM GARMENT 

x“. I FAM-5009A {@32 



CREW COUCH INSTALLATION 
o 3 coucuEs LOCKED TOGETHER 

, o FIXED COUCH BACK ANGLE(Z°) 
‘ M  "' o MANUAL ADJUSTMENT 

FOOT o SYSTEM SUSPENDED FROM ATTENUATION ATTENUATION STRUTS STRUT (x-x AXIS); STATIC ATTENUATION ./ STRUT SYSTEM , UNTIL LANDING 
./ 

- HEAD 
. ,. ~‘ v ATTENUATION 
V: ‘ STRUT (2-2 AXIS) 

a .  
\ 

t] \ 1/; 

HIP ' 
ATTENUATION STRUT (Y—Y AXIS) 

Z-Z ATTENUATOR 
STRUTS 

\ . -  fame. 

- i +3 REF: V1535!” FEB .66 CS 20013 . . .5 



/ CREW COUCH POSITIONS 
BLOCK I 8: BLOCK ll 

I 
/

/
/

/
/

/
/

/
 

212“ D \ 
KLAnH. M _I ggourzse, :2] 1223/ 

\ NAVIGATION 
SIGHTING 

FAM-5400-A {@3 I 



APOLLO CREWMAN RESTRAINT 
HARNESS ASSEMBLY 

rm. 
FAM-5010 {(669)} I 



\__________ . / 

MM": 
f 

Q A 

‘ 

g \ 
' WV§5 

10,; PRELo 

4| 
{x 

‘\ 
u 

AD, 

4 (  \r-—-) /
©/‘/<ly 

4w 



EMERGENCY ENVIRONMENTAL CHAMBER (EEC) 
28l I 

APPROX VOLUME = 22 CU FT 
WEIGHT <12 LBS 

OPERATING PRESS. = 3. 5-5.0 PSI 

ECS SUIT svs74_f 
EEC REG - \- 

fl'x; " CELL PRESS (2) ,/ ' 

Q—POSSIBLE ALT POSITIODl/l 
\ 

~ ~  ———-_______——" 

# "  

km. 
W 65 05-5475 i@) I 
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PERSONAL HYGIENE ITEMS 

A 
i 

TOOTHBRUSH 
(1 EACH ASTRONAUT) 

INGESTABLE GUM PACK 
(2 STICKS PER PACK) 

32"“. 

cs-5501c-i@}. I I 



WASTE MANAGEMENT SYSTEM ‘ 
CONFIGURATION 

PROVIDES: 
l. VENTILATION FOR WASTE 

STORAGE COMPARTMENT 
2. CONTROL FOR GASEOUS, LIQUID, 

AND SOLID WASTE. __-_ N 
'3 ‘ STEAM VENT 

/ {$1 .- - FECAL CANISTER $33 sun LOOP \I 
 “ \ ‘ \ -  ~--- e34 _ 0R REMOVAL) _ 19/ k : URINE RECEPTACLE 

,_ >7 _ FROM BATTERY VENT 

URINE DUMP *’ ’ ‘ - —. A4" ' I 
FRM ECS EXCESS WATER fl... 

cs-sooz ("‘99) I 



WASTE MANAGEMENT SYSTEM FUNCTIONAL FLOW 
BLOCK I HOSE BATTERY WATER 

.- FLEX P OVERFLOW DUMn LINE 
:: W LINE z: g = STEAM URINE AIRrNQZZLE K “Lani mg: VENT 

RECEPT'CAL \ !  FECAL l HEATER _.__ LINE 
BLWER #2 J. CANISTER .055 ORIFI‘CE ABLATOR 

~ ”-5325 . mg 
- FLEX HOSE W I  32%?" 

if 7 7 7 ' ” !  -:-n«~ 1H vwwmwwwmmwWWW-r!c IA“ 

VACUUM CLEANER © ASSY 

$32499; "‘9 SELECTOR BLOWER #1 WWII—l VALVE 
'1}? 6... mo 

1 . SYSTEM OPERATION 
POSITION PORTS OPEN gkowggs 

! 1. OFF OFF OFF 
III III III ZURINE-FECES 2,5, 6; 7,8 ON ON 

3. VACUUM CLEANER 1,8 0N OFF 
WASTE STORAGE :VENT HALE __ t )4 URINE DUMP 3,4, 9, 10 OFF OFF 

.g flat-m". 
URINE Dlspfgélt " I‘ CS-5001D {0; 



APOLLO SURVIVAL KIT AND COMPONENTS 
BLOCKI 

SURVIVAL 
/ GLASSES 

ASTRONAUT 
KNIFE 

SURVIVAL LIGHT ‘ Q ?  

- - ~— = 4:; l ’ 
BEACON TRANSCEIVER DES ALTING KIT (@3 I 

FAM-5401A . 



ACE 
AGAA 
AGC 
AGCU 
APS 
ARS 

AMS 
BMAG 
B PC 
BIP 
CG 

- CIM 
COMM 
CSM 
CTE 
CWG 
DSE 
DS I F 
AV 
ECA 
ECS 
EDS 
ELS 
EPS 
EVA 

FDAI 
FHS 

G&C 
G&N 
GOSS 
GSE 
HF 
IMU 

KMC 
KOH 
KSC 

APOLLO ABBREVIATIONS 
ACCEPTANCE CHECKOUT EQUIP. 
ATTITUDE GYRO ACCELEROMETER ASSEMBLY (SCS) 
APOLLO GUIDANCE COMPUTER (G&N) 
ATTITUDE GYRO COUPLING UNIT (SCS) 
APOLLO PRESSURE SUIT 
ATTITUDE REFERENCE SUBSYSTEM (SCS) 
AMPLITUDE MODULATION (COMM) 

' APOLLO MISSION SIMULATOR 
BODY MOUNTED ATTITUDE GYRO (SCS) 
BOOST PROTECTIVE COVER (SECS) 
BOILERPLATE 
CENTER OF GRAVITY 
COMMAND MODULE 
COMMUNICATIONS SUBSYSIEM 
COMMAND SERVICE MODULE 
CENTRAL TIMING EQUIP. (COMM) 
CONSTANT WEAR GARMENT (CREW) 
DATA STORAGE EQUIP. (COMM) 
DEEP SPACE INSTRUMENTATION FACILITY (COMM) 
DIFFERENTIAL VELOCITY (6&C) 
ELECTRONIC CONTROL ASSEMBLY (SCS) 
ENVIRONMENTAL CONTROL SUBSYSTEM 
EMERGENCY DETECTION SUBSYSTEM (SECS) 
EARTH LANDING SUBSYSTEM (SECS) 
ELECTRICAL POWER SUBSYSTEM 
EXTRA-VEHICULAR ACTIVITY (CREW) 
FUEL CELL (EPS) 
FLIGHT DIRECTOR ATTITUDE INDICATOR (SCS) 
FORWARD HEAT SHIELD 
FREQUENCY MODULATION (COMM) 
GUIDANCE & CONTROL 
GUIDANCE & NAVIGATION 
GROUND OPERATION SUPPORT SYSTEM (C(MM) 
GROUND SUPPORT EQUIP. 
HIGH FREQUENCY (3-3(MC) 
INERTIAL MEASUREMENT UNIT (68“) 
INSTRUMENT UNIT (LV) 
KILOMEGA CYCLES (2 KMC = S BANDHSKMC a*C BAND) 
POTASSIUM HYDROXIDE (EPS) 
KENNEDY SPACE CENTER (FLORIDA) 

LES 
LET 
U0 
LOR 
LOS 
LSC 
LV 
MC 
MESC 
MSC 
MS FN 
MWC 
PCM 
PGA 
PLSS 
PM. 
PMP 
P RN 
PROP 

RCS 
RGA 
SIC 
SCS 
SCT 
SECS 
SLA 
SM 
SPS 
SSA 
SXT 
TCA 

TVC 
UDL 
UDMH 
UHF 
US BE 
VHF 
WMS 

LUNAR EXCURSION MODULE 
LAUNCH ESCAPE SUBSYSTEM (SECS) 
LAUNCH ESCAPE TOWER (SECS) 
LIFT-OFF 
LUNAR ORBITAL RENDEZVOUS 
LINE OF SIGHT (G&N) 
LINEAR SHAPE CHARGE (SECS) 
LAUNCH VEHICLE 
MEGACYCLES 
MASTER EVENTS SEQUENCE CONTROLLER (SECS) 
MANNED SPACECRAFT CENTER (HOUSTON) 
MANNED SPACE FLIGHT NETWORK (COMM) 
MANUAL THRUST VECTOR CONTROL (SCS) 
PULSE CODE MODULATION (COMM) 
PRESSURE GARMENT ASSEMBLY (CREW) 
PORTABLE LIFE SUPPORT SYSTEM (CREW) 
PHASE MODULATION (COMM) 
PREMODULATION PROCESSOR (C(MM) 
PSEUDO-RANDW NOISE (COMM) 
PROPULSION 
DYNAMIC PRESSURE 
REACTION CONTROL SUBSYSTEM 
RATE GYRO ASSEMBLY (SCS) 
SPACECRAFT 
STABILIZATION & CONTROL SUBSYSTEM 
SCANNING TELESCOPE (G&N) 
SEQUENTIAL EVENTS CONTROL SUBSYSTEM 
SPACECRAFT LEM ADAPTER 
SERVICE MODULE 
SERVICE PROPULSION SUBSYSTEM 
SPACE SUIT ASSEMBLY (CREW) 
SEXTANT (G&N) 
THRUST CHAMBER ASSEMBLY (PROP) 
TELEMETRY (COMM) 
THRUSTVECTOR CONTROL (SPS) 
UP DATA LINK (CWM) 
UNSYMMETRICAL DIMETHYL HYDRAZINE (PROP) 
ULTRA HIGH FREQUENCY BOO-3M0 MC) 
UNIFIED S-BAND EQUIP. (COMM) 
VERY HIGH FREQUENCY (30-3CIMC) 
WASTE MANAGEMENT SUBSYSTEM (CREW) 
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