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(NAA ALSO INTERFACES WITH ASSOCIATE CONTRACTORS FOR GUID- 
ANCE & NAVIGATION, ACCEPTANCE CHECKOUT EQUIPMENT, LUNAR 
MODULE, ETC)    
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SATURN V APOLLO CM 

LM ADAPTER 
   

    

   

     

    

    

     

INSTRUMENT UNIT 

APOLLO LM 

IST STAGE CK 1 J-2 ENGINE 

5 J-2 ENGINES 

        

5 F-1] ENGINES TOTAL WT 
6,000,000 LB |   
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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 ELLIPTICAL ORBIT 

BP 2A- PAD ABORT 

LUNAR 
LANDING 

SC 002 - TUMBLING ABORT 
SC 009 - SUBORBITAL 
SC 011 - SUBORBITAL 

BOOSTER - S C COMPATIBILITY 
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TRANSLUNAR INJECTION & COAST 
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APOLLO SPACECRAFT LOR CONFIGURATION 
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EVA HANDLES a.
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APOLLO TRANSEARTH CONFIGURATION 

 



   

   

   

  

ENTRY CORRIDOR 

TRANSEARTH 
INJECTION   

MID COURSE 
CORRECTIONS 

CM / SM SEPARATION 

FAM-1018A {®) 

 



  

     ENTRY CORRIDOR 

  

   



erenc
e 

65ASD10884A 

TYPICAL RE-ENTRY RANGES 

ALTITUDE 
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RECOVERY 
HEAT SHIELD 
JETTISONED 
BY 24,000 FEET 

TIME DELAY 
DROGUE CHUTES 
DEPLOYED: REEFED 

    

    
MAIN CHUTES FULLY 
OPENED AFTER BEING 

DROGUE CHUTES RELEASED REEFED 
AND MAIN CHUTES DEPLOYED . 
REEFED BY 10,000 FT 

    

MAIN CHUTES RELEASED AFTER SPLASHDOWN “ ee: 
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''G” FORCES, LUNAR MISSION, BLOCK II 
ASTRONAUT SENSED 

20 G'S 

  

DESCENT 

| 
° 
6 PULL UP | 
5 LIDE 

3 DEPLOY 3 ROGUE: MAIN 2 PLOY Al 
] 
0 

400 500 600 
TIME IN SECONDS 

A a a r.¥ 4a A a a A a a a a 4a a a Aa a 

1 2 3 4 5 6 7 8 § WU 2 BW DS 6 WV WB 
MINUTES 

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

   

  

   
   

    

    

LAUNCH ESCAPE ASSEMBLY 

Xc = 135.8 

XA = 1135.8 

XA = 1083.4 

COMMAND MODULE IA _tY Xc = 83.4 

SC LM ADAPTER 

Xa = 583.3   
Xa = 502 
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LAUNCH ESCAPE ASSY 

   

      

   

    

    
      

LAUNCH ESCAPE MOTOR 
THRUST ALIGNMENT FITTING SOLID PROPELLANT 

SATURN V 
PI 

_ 
POWER SYSTEMS & 
INSTRUMENTATION 
WIRE HARNESS 

STUDS & 
FRANGIBLE NUTS 

INSULATION 

BOOST ELECTRICAL 

cw DISCONNECT 

(APEX SECTION) FITTINGS 
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BOOST PROTECTIVE COVER 
BLOCK II CSM 

RCS PITCH HARD COVER SEAL FIBERGLASS RING 
ENGINE PORTS 

RCS PITCH ENGINE PORTS HONEYCOMB CORED-LAMINATED 
FIBERGLASS PANEL 

   

   

    

   

   

   

  

   
   
   

   

RCS ROLL 
ENGINE PORTS STATIC 0.3" THICK CORK ABLATOR 

AIR VENT 

YAW ENGINE ; = ci 4 RCS ROLL TRANSITION RING 
PORTS 5 \Mogh | [t! SSR ENGINE PORTS 

Xe = 81 

C/M HEAT SHIELD ABLATOR 

  

   

      

    

STEAM VENT 
S) TEFLON IMPREGNATED 

8" DIA WINDOW ‘ GLASSCLOTH 
+Y -Y LAMINATED 

FIBERGLASS 
YAW ENGINE SILICONE 
PORTS SPONGE SEAL 

SIM FAIRING 

i — Xcl4 

ACCESS DOOR Dd DETAIL @&



COMMAND MODULE EXTERIOR 

        

   

    

   
   

    

BLOCK Il 

DOCKING LES TOWER RENDEZVOUS 
MECHANISM LEG WELLS, WINDOW 

(TYP 2 PLACES) 

FWD HEAT JA. 
SHI ELD A a Phe sey 

CREW COMPT P 
HEAT SHIELD 

CREW ACCESS 
HATCH OPTICS PENETRATION CM/SM 

UMBILICAL SIDE WINDOW 
(TYP 2 PLACES) 

gee 
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COMMAND MODULE COMPARTMENT 
ORIENTATION 

BLOCK Il 

RIGHT HAND LEFT HAND HEAT SHIELD 
EQUIPMENT BAY EQUIPMENT BAY 2 wp) 

INNER STRUCTURE 

  

  

   

  

     

      

  

(FORWARD) | 
(RIGHT) +Y YY 4X sit (AFT—e) 

(LEFT) » 

FORWARD NS {| 
COMPARTMENT 

+Z (DOWN) CREW COMPARTMENT 7 (DOWN) 
LOWER AFT COMPARTMENT 
EQUIPMENT BAY 
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COMMAND MODULE AERODYNAMICS 

  

LOCATION OF DRAG HEAVY EQUIPMENT 

DIRECTION OF FLIGHT 
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INNER STRUCTURE 
INNER SHELL (BLOCK Ii) 

ES ACCESS CYLINDER ASSY 

  

  

    

FORWARD BULKHEAD al i Q 

UJ | fe U 

YQ => FORWARD LONGERON 

FORWARD ASSY 2 { CREW ACCESS 
HATCH FRAME 

AFT SIDEWALL 
INNERFACE 
SHEET ASSY 

MID-RING 

AFT ASSEMBLY 

AFT BULKHEAD 

AFT BULKHEAD INNER AFT LONGERON       
  

FACE SHEET ASSY 
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T-STRINGERS 

CM INNER STRUCTURE 
BLOCK II 
a= FORWARD HATCH    

LET ATTACH POINT 

  

CREW ACCESS 
HATCH FRAME 
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COMMAND MODULE HEAT SHIELDS 
BLOCK Il 

  

        
CREW COMPARTMENT 
HEAT SHIELD 

  

ta 
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COMMAND MODULE 
ABLATIVE MATERIAL THICKNESS 

BLOCK II 

  

_— RELATIVE __— 
WIND za. 75. IN, 

75 IN. 
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COMMAND MODULE SKIN CONFIGURATION 

    
  

MAX AT TOUCHDOWN 
200°F 60°F 

  

Ne. fh eee 
Gage BONDED ALUMINUM HONEYCOMB 

  

  

  

| ~ INSULATION 
sep ee BRAZED STEEL HONEYCOMB SUBSTRUCTURE 

a / _ ABLATIVE MATERIAL 

it                                                     
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CM UNIFIED CREW HATCH — 
BLOCK II eo) 

UNIFIED Wi Vik 
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HATCH FRAME. 

VENT VALVE 
PUMP 
HANDLE 

TRACK 

GEAR 

4 

YY LP 

x 
GIRTH SHELF If aN, 

SZ 

OG 

on 
   
         

BOTTLE PUNCTURE 1 
BOTTLE PUNCTURE 2 
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FORWARD PRESSURE HATCH 
BLOCK Il 

COMMAND MODULE TUNNEL PRESSURE BELL CRANK 
EQUALIZATION & INDICATOR VALVE 

  

   

  

   

GEAR BOX 

PLUNGER       
ROD ASSY 

sal@®)



ABLATIVE HATCH 
RING ASSEMBLY     

     

     
HANDLE ASSEMBLY 
(OPEN POSITION) 

HANDLE ASSEMBLY 
(STOWED POSITION) 

srs (@)



  

PROBE INSTALLATION-DOCKING SYSTEM 

DROGUE ASSEMBLY PROBE ASSEMBLY         

ow 
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PROBE PASSIVE TENSION TIE 

BOOST COVER 
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CORE 

BUMPER (FOAM) 
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GENERAL ARRANGEMENT COMMAND MODULE 
(BLOCK Il) 

FWD COMPT HEAT SHIELD 

FWD COMPT BULKHEAD = 

LES TOWER ATTACH BOLT 

STRINGER 

INSULATION Se 
SPACE , a 

   ABLATION MATERIAL 

SS HONEYCOMB 

AL HONEYCOMB” _-—~ @ 

AFT COMPT EQUIP AREA 

  

FWD ACCESS TUNNEL 

DROGUE CHUTE RISER ATTACH STRUCTURE 

‘ RCS PITCH ENGINES 

~ \ 4 CR \eOQX\% EW ACCESS HATCH 

Mo \ MAIN DISPLAY CONSOLE 

\ Fi \AST OC RENDEZVOUS WINDOW 

MAINTENANCE PANELS 

7 he RCS ROLL ENGINES 
JAA \ \ 

“ 

A 
\ 

5 no 

  

BUNDLE AFT HEAT SHIELD 
Gi. | | h 

RCS YAW ENGINES 2M A | | dl eee 
FR 12 RCS PITCH ENGINES 

FR 13 FR 17 

POTABLE WATER TANK FR 5 FR 16 AFT HEAT SHIELD Ae 

FR 14 
RCS ROLL ENGINE SEPARATION LINE 

ph
ot
ic
 

(a
N 

ST-230A 

 



SERVICE MODULE 
BLOCK Il 

EPS RADIATORS 

RED DOCKING LIGHT 

FLY AWAY UMBILICAL 

SIM RCS MODULE GREEN DOCKING LIGHT 

EVA BAIL 
SCIMITAR ANTENNA 

ECS RADIATOR     
SPS NOZZLE 
EXTENSION 

yo ST-1055 @)



APOLLO SM SYSTEMS EQUIPMENT 
BLOCK Il 

a7 HELIUM TANK (2) 

OXIDIZER TANK (2) 
FUEL TANK (2) 

FWD BULKHEAD INSTALL 

FUEL CELLS 

PRESS. SYS PANEL 9 
NS 

O, TANKS \ gn 
“NS Soe RCS CLUSTER, HOUSING, 
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FUEL FILL POINT BEAM 6 

BEAM 5 BEAM 1 

    

  

OXIDIZER FILL POINT 

  

HEAT SHIELD FLEXIBLE BOOT 

= SSSR 

HIGH GAIN ANTENNA Xe = 180 SPS NOZZLE EXT 
ATTACH POINT 

-Z 
-Y —!— +Y 

+Z 

SPS ENGINE 

ot 

ST-304C , +); 

 



CSM & LM COMPARISON 

‘itt it I 
CSM LM 

Tn 

      
     

    

      

  

@~ 
nr 

FAM-1023 (@)



LM DESCENT STAGE 
FUEL TANK DESCENT ENGINE 

WATER TANK 

  

    

   

OXIDIZER TANK 

ADAPTER LT : y Mi | 
ATTACHMENT POINT—7 WEE Hl. Vans BATTERY STORAGE 

L BAY 

Z| Bs OXYGEN TANK SCIENTIFIC 
EQUIPMENT BAY 

  

PRIMARY STRUT 

LANDING RADAR ANTENNA 

a, 
FAM-1512 A (®)



LM ASCENT STAGE 
VIEW A 

CTD | DOCKING HATCH 

  

FUEL TANK (RCS) 

HELIUM TANK (RCS) 

OXIDIZER TANK (RCS) 

ASCENT ENGINE COVER 

~~ 
FAM-1513 A (®)!



LM ASCENT STAGE 
VIEW B 

a 
GASEOUS OXYGEN TANKS N& Ko 

   

   

      ——— WATER TANKS (2) 

    AFT 
~ EQUIPMENT BAY 

OXIDIZER TANK 

ELECTRONIC 
REPLACEABLE ASSEMBLY Sh 

woe 
FAM-1514 A i) 

 



SPACECRAFT/LM ADAPTER 

PANEL SEPARATION BY fm 
EXPLOSIVE CHARGES (Us 

=3 ts 

  

  

    

4 
drosageness 

I. 
gr, 

FAM-1503D (@)} 

  
    

       



SLA PANEL DEPLOYMENT 

    

      
ATTENUATOR NEGATOR SPRING REEL 

(8 PLACES) (4 PLACES) 

oo 
ST-3025E (>)



ADAPTER PANEL SEPARATION LINE 

@ SEP LINE 

  

TTT Ss ta 
_ SM AFT BLAST SHIELD 

XA = 838 ||| BULKHEAD 
Ms = 208 LUI,               

EXPLODED VIEW 

ST-3085B i@)



LM SEPARATION SYSTEM 
BLOCK Il 

  

   

  

LOWER 
UMBILICAL 
GUILLOTINE 

    

      
N o ce “2 TIEDOWN 

. 4 ah ay 
/ ~/1 IPA | MH 

/ sf <— SLA SEPARATION 
SYSTEM 

  

view in ae 
ADJUSTMENT 

ST-3050A @)



GUIDANCE & CONTROL | B 

ar8 Tig oo 
*, 

FAM-3505 ¢ +)





  

E VELOCITY 

ORBIT 

TIVE GRAVITY 

 



GUIDANCE & NAVIGATION 
REFERENCE TRAJECTORIES 

* + 

  
FAM-3501CEZpS)



EARTH ORBIT POSITION & 
TRAJECTORY DETERMINATION 

  

  

  

  

-REF 
TRAJECTORY 

a, 

GN-180i +? 

 



MIDCOURSE POSITION & 

AV 

   

  

     

   

    

TARGET AREA 

REFERENCE 
TRAJECTORY 

NEW COMPUTED 
TRAJECTORY 

    COMPUTED 
TRAJECTORY wk 

GN-182A (ZS)



GUIDANCE & CONTROL FUNCTIONS 
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ROTATION CONTROL 

PUSH TO TALK SWITCH PARAMETERS 

TRAVEL PRIOR TO SWITCH ACTUATION MIN S): +ROLL 
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TRAVEL TO HARODSTOP 25.0° MAX 
1,0 POUND INCHES 
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ROTATION CONTROL PARAMETERS 
DISPLACEMENT 
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TRANSLATION CONTROL 
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NO. 2 

SF ELECTRONIC 
1 DISPLAY 

ASSEMBLY 

TOTAL ATTITUDE 
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NO.1 

CONFIGURATION 
LOGIC TO ASSEMBLIES 

ROTATION 
CONTROL MAIN 

DISPLAY 
CONSOLE 

  

SCS-3001C @)
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FLIGHT DIRECTOR ATTITUDE INDICATOR 
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S$/M REACTION CONTROL SYSTEM 
PURPOSE: PROVIDE POWER FOR ATTITUDE AND/OR TRANSLATION 

CONTROL AFTER BOOSTER SEPARATION UNTIL C/M AND S/M SEPARATION 
TYPE OF SYSTEM: NON THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC PROP- 

ELLANTS AND RADIANT COOLED THRUST CHAMBERS. 
SYSTEM DESCRIPTION: FOUR INDIVIDUAL SUB-SYSTEMS 

EACH SUBSYSTEM CONSISTS OF A SEPARATE PROPELLANT 
FEED SYSTEM AND FOUR THRUST CHAMBERS 
PROPELLANTS - INHIBITED NITROGEN TETROXIDE AND MONOMETHYL HYDRAZINE 
SYSTEM CONTROLLED BY CMC OR SCS WITH A MANUAL BACK-UP 

CAPABILITY 
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QUAD A     
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A-SR5025U 
B-SR5026U 
C-SR5027U 

  
FILL TP 

TEMP 

PRESS 

HELIUM 
TANK HEL 

HEL 

TEMP LL a-sR5001P 
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**0-SRSO16T pinc-2 
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SERVICE PROPULSION SYSTEM 
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TYPE OF SYSTEM: NON-THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC PURPOSE: PROVIDE THRUST FOR MAJOR 
PROPELLANTS AND ABLATIVE CHAMBER WITH RADIANT VELOCITY CHANGES AFTER 
COOLED NOZZLE EXTENSION. BOOSTER SEPARATION UNTIL 

CIM SIM SEPARATION. IN 
SYSTEM DESCRIPTION: ONE SYSTEM CONSISTING OF A PROPELLANT FEED ADDITION SUPPORTS S/M ABORT 

SYSTEM AND ONE ENGINE AFTER THE LAUNCH ESCAPE 

TOWER HAS BEEN JETTISONED. 
PROPELLANTS - INHIBITED NITROGEN TETROXIDE AND BLENDED HYDRAZINE (50% UDMH 
& 50% HYDRAZINE) 

SYSTEM CONTROLLED BY CMC OR SCS WITH A MANUAL BACK-UP CAPABILITY sree, 
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SERVICE MODULE SECTORS 
QUAD A | 

          
  

SECTOR 6 

  
QUAD B 

QUAD D a 

VIEW LOOKING FORWARD 
FROM AFT BULKHEAD SECTOR 3 

  

wo, 

sess (@) 

 



SPS ENGINE PROPELLANT FEED 

  

  
  

  
  
          

  

  

        

GH, FILL PRIMARY SECONDARY 

& ORAln Om 

(2 PLACES) th, oxi FALTERS Fuel cu, _Sreerirmes 

en TS a "ts FLEXIBLE SELLOWS BALL VALVE 
enone (2 puaces)py «MBCA TAM SPONdsT LT I (APLACES) (8 PLACES) SPOOtT waeserim 

wae 18 & Tue FUEL SEAL BRA 
REGULATOR PACKAGE 6.1 

FUEL BLEED 

ve aaa a 
RELIEF VALVE 
(2 PLACES] ets I LOOP BALANCE ORIFICE 

FLOW CONTROL 
& TRIM ORIFICES 47 lege ' wre Til = 

{8 PLACES) mac , ; : Fi moc3 

oo 3 a || | 

mcs * m3 

ThPuates) ACTUATOR AND POSITION PSTS. 
UNITES OLED (4 PLACES} 

OXIZER SEAL DRAM 
T Fy exezen 

tl FUEL 
[_] GASEeNs NITROGEN 

wecis TM 
speseie [Pp al 

mec? & TL — wee? & TM 
speesit [T T] speegzt 

* CSM 1 OaLY vse | “O)}



SPS ROCKET ENGINE 
  

152. 

  
82' 

111. 

    

AJ10-137 

    
  

| om, 
p-1000c (@)



STRUT   

  

THRUST CHAMBER 

GIMBAL RING THRUST MOUNT 

  
gm, 

p-1013 (@)



TELECOMMUNICATIONS 

on, 
FAM-4505 (@)} 

 



    

COMMUNICATIONS SYSTEM 
MISSION REQUIREMENTS 

e DATA COLLECTION 

CREW STATUS 

SYSTEM STATUS 

e VOICE 

e TV 

e TRACKING 

e RECOVERY BEACON 

e UP DATA 

e TAPE RECORDER 

gr, 
FAM-4501 (@)



TELECOMMUNICATIONS EQUIPMENT 
LOWER EQUIPMENT BAY BLOCK II 

  
PULSE CODE MODULATION TELEMETRY 

    
  

      
          

  
  
  

an’ UNIFIED S-BAND 

CO 
OO IGNAL CONDITIONER 

aXe) = 

Z ( @)} | TRIPLEXER 

@@e@alhb of "| VHF/ AM 
° oo 

VHF BEACON 

RF SWITCH 

|_| HF TRANSCEIVER 

“3 PREMOD PROCESSOR 

AUDIO CENTER       
    

ENTRAL TIMING (BEHIND) 

UP DATA LINK & UDL RELAY 
DATA STORAGE 

-BAND POWER AMP wo 

cp-2006 &:"%)}



COMMUNICATIONS MODES 

     
    

  

    

    

     

  

DOWN DATA, VOICE & KEY 
, a 

—_—_—___ 

UP-DATA & VOICE 

   
TM, VOICE 
RENDEZVOUS 
RADAR 

    

      

    

       

  
VOICE 
RECOVERY 1 
BEACON A 

   
TV, VOICE & 
BIOMED 
DATA 

   
won, 

FAM-4506 ((@)}



COMMUNICATIONS SYSTEM 
BLOCK II 

PLSS 
/ ANTENNA 

      
     

  

   

  

   

   ANTENNAS 2-KMC (NOT SHOWN) HIGH GAIN 
ANTENNAS 

  

  RENDEZVOUS 
RADAR 
ANTENNA 
(NOT SHOWN) 

2-KMC OMNI 
ANTENNAS (4) 

VHF OMNI ANTENNAS 
(2) 180° APART 

aan 
FAM-4507A As)



           

      

$-BAND 
HI GAIN ANTENNA 
BLOCK Il 

 
 

 
 

      
      
 

         

SOLAR RIB 

“ 
S
R
A
 

R
E
D
 

KL 
P
R
A
D
O
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A 
A
A
A
 
o
R
 

e
m
m
e
e
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e
e
 

REFLECTORS 
231" DIA 

ex ay 
A
M
A
R
 

UY 

BY 

FRONTV IEW 

   

 
 

FEEDHORNS 
10° OFFSET



TV CAMERA LOCATIONS 

 
 

 
 

o
e
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TV CAMERA LOCATIONS 

 
 

 
 

o
e
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APOLLO TV CAMERA 
—| 

ND 

ave 

  

  

  

esc
+| 

  

          

  j*—— 4. 745+. 020 

~ AUTOMATIC 
—_— LIGHT CONTROL 

: SWITCH 
  

  

    ! 
  

        
  

  
  

  

    coven @)



APOLLO TV CAMERA 
—| 

ND 

ave 

  

  

  

esc
+| 

  

          

  j*—— 4. 745+. 020 

~ AUTOMATIC 
—_— LIGHT CONTROL 

: SWITCH 
  

  

    ! 
  

        
  

  
  

  

    coven @)



UC
 

  

CSM COMMUNICATIONS RANGES 

VHF OMNI 
VOICE 

2KMC OMNI 
DOWN VOICE 

UP-DATA 

BACKUP VOICE & 
EMERGENCY KEY 

TM (LOW BIT RATE) 

TM (HIGH BIT RATE) 

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

TV NEAR 
EARTH & 
DEEP SPACE 

BLOCK 

  

  

  

    
  

          
  

        
  

  

~2,600 i 

~3, 8000 NM 

220 KNM 

A 200 KNM 

~ 22,000 NM . 

WIDE BEAM MEDIUM BEAM NARROW BEAM 

L—t+-—~| | beep SPACE BLIND 
AREA FOR 85' ANT. LN | MOON 

ve a LUNAR OPERATIONS: 
VHF: VOICE, CM-LM 
RENDEZVOUS. RADAR / 

J TRANSPONDER, CM-LM HIGH GAIN ANTENNA 
OPERATIONAL (2500) ‘ | 

1.4 46 8&0 m0 320 4 50 120 210 
RANGE FROM EARTH'S SURFACE IN NAUTICAL MILES (THOUSANDS) 

  

 



NEAR EARTH COMMUNICATION MODES 

   
   

          

   

     

VHF 
VOICE (AM) B. U. 

S-BAND 
TV 
RANGING 
TiM 
VOICE 
UP-DATA 

S-BAND 
TRACKING    



(2) RECORDING LM PCM 

LEM-CSM VHF/AM DATA REC 

          

     

THROUGH VHF/AM 
XMITTING RECORDED LM 
PCM THROUGH "'S'"' BAND/FM 

—_——e EARTH 
1.6 KBS PCM 

CD-2089B @) 

 



S-BAND GROUND STATION GEOMETRY 
{ 
| 

~ | 
| ~ 

~ a“ 

~“ 30° so 

NU -OVER LAPPING 
4000 MI. 4~ ~~ COVERAGE 

7 “A 
a“ 

“ sy 

MADRID 

  
OVERLAPPING 
COVERAGE oo 

CD-76 ©)



S-BAND GROUND STATION REQ 

   

    

100 MILE 
ORBIT 

300". ge 15 STATIONS 

  100 MILES 

paeticy 

Rt CD-71 i)



LA
TI
TU
DE
 

BLOCK 1 & II MSFN S-BAND STATION LOCATIONS 
100 120 140 160 180 200 220 240 260 280 300 320 340 0 20 40 & 80 

ve 

  

  

     

  
  

      
            

    
  

    

      
    

  
        

  
    

  

                        
              

4 | _INSERT , - . 
REENTRY GOLDSTONE 3 . pare he Po GUAYAAS KENNEDY 

to m\ TE __ © BERMUDA 

ne RAND SAHAMA BL 
ry my hres ANTIGW 

Pp REENTRY \ 0 - =. ead tT $ =] INJECTION 
py ° . A , \ sHIPA 

5 ‘ N. ASCENSION 
20 b-SHIP LA ° 20 

La me — ” ~~ ee ee ee os Oh, ee ee —— a 

CARNARVON y 
| boa a CANERIA 

40 P A 0 

NOTE: SINGLE CAPABILITY STATIONS CAN SUPPORT ONE SPACE VEHICLE IN 
KEY: 9¢- 85 FOOT STATION (DUAL) TRACKING MODE AND RECEIVE AND PROCESS TWO PCM TELEMETRY 

60 A\- 3 FOOT STATION (DUAL) BIT STREAMS, DUAL CAPABILITY STATIONS - CAN SUPPORT CONCURRENTLY 460 
© - 30 FOOT STATION (SINGLE) TWO SPACE VEHICLES IN TRACKING MODE AND RECEIVE 
CD - 12 FOOT STATION (SINGLE) THREE PCM TELEMETRY BIT STREAMS (PROCESSING TWO) 

Baap worm eeb merce ee fener era pee sete vert weenie fee-- ---f - pf Gh -- -- +p +f ------ fee f-- f sede se 

100 «120 140 160 18 20 220 20 20 $20 3®4O 30 £340 0 20 40 60 80 

LONGITUDE eure 

=
N
 

cp-62 14 
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O
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MSFN S-BAND IMPLEMENTATION SCHEDULE 
1966 1967 

STATION 

CA
PA

BI
LI

TY
 

AN
TE
NN
A 

SI
ZE
 

(F
T)

 

AIMIJIJJAISTOINIOFITEIMIAIMIJIJIATSIOINID DU
AL

 
C 

2 
|S

IN
GL

E 

CARNARVON 

BERMUDA mn 

HAWAII o
 

KENNEDY 

TEXAS 

GUAYMAS 

GUAM 

ASCENS FON 

ANTIGUA 

CANARY 

GRAND BAHAMA 

GOLDS TONE 

CANBERRA 

MADRID 

INSERTION SHIP 

INJECTION SHIP 

INJECTION SHIP 

REENTRY SHIP 

REENTRY SHIP 

|   
COMPLETE INSTALLATION AND CHECKOUT f 
FULLY OPERATIONAL-MANNED MISSIONS _____ CD-20118 &, op

» 

  

COMPLETE SYSTEM SIMULATION____ a *



COMM EQUIPMENT/MISSION PHASE 
  

  

    
  

   

  

    
  

     

  

BEACON     
RANG ING 

* BACKUP MODE 
+ LM-EV.A. COMMUNICATIONS 

LAUNCH LEM TRANS- 
EARTH TRANS- DESCENT EARTH 

PRE- ORBIT LUNAR LUNAR LUNAR INJECT | DESCENT 

LAUNCH TRANS- | FLIGHT ORBIT EXPLORE TRANS LANDING 
LUNAR 4000 MI LEM EARTH RECOVERY 
INJECT. ASCENT FLIGHT 

HARDLINE S-BAND $-BAND _ 

Voice S-BAND viF/ams f  S"BANP S-BAND VHE/AMH S-BAND AM 

WV HARDLINE $-BAND $-BAND $-BAND S-BAND 5-BAND 

BIOMED | PAPLINE | stan Pte BAND | Stee | S-BAND 

UP-DATA | ARNE S-BAND S-BAND S-BAND S-BAND 5-BAND 

DWN- HARDLINE 
DATA $-BANO* 

    
                

  

    



AUDIO INTERFACES 
BLOCK || Hisain S-BAND OMNI 

Y 

  

    
  

      

    
    

    

      

                

            
        

          

      
  

    
          

  

          

  

      

                          

TRIPLEXER 
10, 006 MC 

M . 296.8 ct | 259.7 MC switcn fe 

HF . VHF/AM VHF AM 
XCEIVER A B 

LEM 
VOICE LEM 
EVA PCM 

d b— COMMANDER {*_] VOICE/BIO 2106, 4 MC 
ACP Z| Ly 2287.5 MC 

IC VOICE TO DSE VOICE 

S-BAND DWN VOICE VOICE BU BAND TRI d b— a - 1 PRE MODULATION PROCESSOR XPONDER 
PILOT AUDIO |. S:BAND UP VOICE PLEXER 

RELAY tor ACP) —s- }--»] CENTER 
5 | S-BAND 

r— CM IC, LEM VOICE FM XMTR 
(EVA VOICE) PB AUDIO 

LM <— 5 
PILOT DATA STORAGE 

— ACP of FQU1 PMENT 

RELAY ws



  

  

ELECTRICAL UMBILICAL (COMM CABLE) 
BLOCK II 

  

   

     

PERSONAL COMMUNICATIONS 
ASSEMBLY 

| LEFT HAND 
FORWARD 

CWG ELECTRICAL ot EQUIPMENT BAY 
ADAPTER fa 7p! 

<p) ~~ 

  

     

   
   

  

CONSTANT 
WEAR GARMENT 

   ELECTRICAL 
UMBILICAL ASSY 
(COBRA CABLE) 

ons (@)



  

  

  

  

      

  

    

UP-DATA LINK 

  

      

  

    

  

    

    
  

      

  

  

  

  

  

      

      

  
  

  

  

          

    
        

  

      
    

S-BAND RCVR 
: 

CENTRAL TIMING t _ DATA EQUIPMENT 

70 KC RESET & DISCRIMINATOR 
TIMING PULSE 
TRAINS 2 

pap {DATA “Sas 
OICE 7 /O1CE BU. > AUDIO CENTER 

CMC DATA ND 
MODULE 

COMPUTER xa bean INTERFACE SUB-BIT 
& Mec My perecToR = J BUFFER 

STORAGE Ay 

DECODER 
r 

RTC 
RELAY TALITY } ASSEMBLY = fe PCM (32 RELAYS) DATA RATE 

POWER 
SUPPLY 

EXTERNAL 
UOL FL RTC'S RESET FLIGHT BUS BUS (NOT IMPLEMENTED) 

2 aH] 

a Gi] 
5A 

CD-2049B @) 

  

 



OO 8 cs 
a a SQUELOM A 

fy" 

/,@ 

SQURCH BE 

  

DATA INTERFACES 
BLOCK II 

RECOVERY 

DUPLEX 

elele! 
simeuen 

    
    

VHF OMNI 

  

HI GAIN S-BAND OMNI 
  

  

    

  

  

    
      

LEM 
VOICE LEM 

1024 KC > EVA PCM 

GIN CTE VOICEBIO} 

I 512 KC 
TIME CODE] ops { 

4 q           
    START STOP SYI 

DIGITAL SERIAL   
  

PRECOND ANALOG 

  

  

  

—__ERECOND ANALOG.) 
DIGITAL 

ANALOG 
SCE 

VALID     

r—— Powtt — -—— Tes ven, 
ono 
vert   lelelelel: 
wont 

om feser 

Em
Oz
 

  

    

  

  

            SWITCH 

[mass 
| 

  

  

      

  

    

PCM (RIT) 
EVA VOICE/BIO 
  

UP-DATA 
  

PRE MODULATION   

   

  

S-BAND 

/VVV VY 

  XPONDER 

    

  

    
S-BAND 
FM XMTR 

    
  

      
  

PROCESSOR ¢ 

DSE, SCI, TV 
PCM (PIB NORM) 

x (RIT AUX) 
CM IC 

LEM LEM IC 3 SCI pcm | GVA 

vo ICE) co et CO BIT RATE CLOCK am eos 
(FROM PCM) DATA STORAGE EQUIPMENT 
CM PCM 

Taye AY 

ele 

  

    

CD-2041-2B io)



TELECOMMUNICATIONS SYSTEM 

  

  

  

  

  
  

  

  

    

  

    
  

  

  
  

  

  

      

    

  
      

    
  

  

  
  

        

  

  

  
  

  

        

  
  

    
  

  

  

  
    
  

        

      
    

   
    

  

  

HIGH OMNI V/V cain 
ANTENNA (4)¥ ANTENNA V Vv 

"ANTENNA lL. 
CONTROL fF - 7 
PAN 296.8 MC PLSS 

MSFN, EVA & — 
LM VOICE 

TRANSMITTER UP-DATA TO PCM BEN aRT PIT RECEIVER LINK AMPLIFIER 

)- f TRANSIT | 2287.5 MC | 2106.4 MC --—---—---- TRANSMIT | 2287. 
LM DATA EM) TRANSMIT RECEIVE 

HEADSET UP VOICE & DATA A 
PTT UNIFIED 

&- TO t RT AUDIO VOICE S-BAND EQUIPMENT ANTE EMERGENCY VOICE mene 

PTT 
@)- oe 4 DWN VOICE PREMODULATION [REAL TIME VOICE & DATA 

PROCESSOR 

HEADSET UP WIE [REAL TIME ANALOG DATA, 
RELAY STORED DATA & VOICE 

KEY VIDEO 

Vv VIDEO 
CAMERA 

VOICE t 

ANALOG NRZ DATA 
DATA PCM 512 KPPS PCM STORAGE aT DATA TELEMETRY 

EQUI PMENT EQUI PMENT 
7 BIT RATE TIMING 

512 KPPS IPPS 
y 

TV UMBILICAL A) 
FAM=4508C * 

 



SEQUENCING 

FAM-3005B i +} 

 



  

SECS 

MAJOR COMPONENTS (BLOCK I!) 

  

  
  

  
    

  

  

          
  

  

  

  

    

      
  

  

    
  

    
  

  

  
  

      

    
  

    

DISPLAYS AND CONTROLS 

ENTRY ; 

em rc 
BATS ARB 
A,B,C , 

> MASTER 
EVENTS 

FUEL SEQUENCE 

ceLts J” >! CONTROLLER J 
EARTH 

LANDING 
SECS SEQUENCE 

, tly CONTROLLER 

SERVICE REACTION LM LUNAR PYRO 

MODULE [._] CONTROL SEPARATION DOCKING CONTINUITY 
JETTISON SYSTEM SEQUENCE EVENTS VERIFICATION 

CONTROLLER CONTROLLER CONTROLLER CONTROLLER BOX 

  

        
  

          
  

    

  os, 

SEQ-501B {()} 
 



LAUNCH ESCAPE SYSTEM & 
BOOST PROTECTIVE COVER 

PITCH CONTROL MOTOR 

BOOST PROTECTIVE 

   

  

    

    

    

  

JETTISON 
MOTOR 

   
LAUNCH ESCAPE 
MOTOR 

oo 
FAM-3017 i) 

 



  
  

  

  

            

TOWER SEPARATION SYSTEM 

Sy —FRANGIBLE ps 
<< e 

PARACHUTE 
RISER 
PROTECTOR 

—t——— SPRING 

STUD 

e SEAL 

SEQ-519 @) 

ww
e 

2
 

te
 R
S
 

 



ABORT VEHICLE MECHANICS 

   

  

DIRECTION OF 

ABORT 
CG OF LET 

| , a 

fo. 
+Z>-Z   

f 
(MOVES OUT ~ 1") 

  

CG OF ABORT VEHICLE AT LAUNCH 
    CG OF ABORT VEHICLE AT BURNOUT 

C CG OF COMMAND MODULE ONLY 
{} |-— 2.75° 

    
  

FAM-3009A (@)  



ELS EQUIPMENT 
( BLOCK I) 

SEA RECOVERY 
CABLE 

          

     

  

   

DROGUE 
PARACHUTE 
MORTAR 

TOWER 
ELECTRICAL 
RECEPTACLE 

O 
Yy     

       
      

PARACHUTE 

) 

RISER 
ENG INE PROTECTOR 

R 

“ 

PROTECTOR 

PARACHUTE MORTAR 
DYE 
MARKER 
& SWIMMER 
UMBILICAL 

UPRIGHTING BAGS 
RECOVERY 

ANTENNA 

UNDER MAIN PARACHUTES 
6) 

3 PLACES 

—_ 

MAIN 

PARACHUTE    

 



  

FORWARD HEATSHIELD ATTACHMENT 
ro0 Bi & THRUSTER ASSEMBLY 
SEAL 
   

  

    

          

INNER 
CYLINDER 

PLATE 

TER OU 
CYLINDER ROD END 

SPRING 

        

PIN 
PISTON 

O-RING 

TENSION TIE: 
   

  

     ROTATED 150° 

were, 

” ST-500A (©)



EARTH LANDING SYSTEM PARACHUTES 
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     SUSPENSION 2 
LINE Ss 

ria 
SEQ-75 i>:



UPRIGHTING SYSTEM 
3 BAG SYSTEM 

       
UP —\ 

“— STABLE 11 
(APEX DOWN) FWD 

HATCH 

        

      

FLOTATI ON STABLE | 

BAGS (APEX UP)



EARTH LANDING SYSTEM 
NORMAL SEQUENCE 

DROGUE CHUTES 
SE 

DROGUE CHUTES 
DISREEFED 

@Q 
ae 

ve 
nt 

ge COVER 

         

    

lL APEX COVER JETTISONED AT 24, 000 FT 
+ .4 SEC (TM) 

2, DROGUE CHUTES DEPLOYED AT 24, 000 FT 
+ 2 SEC (REEFED FOR 8 SEC) (TLM) 

3. DROGUE CHUTES DISREEFED 
4, PILOT CHUTES DEPLOYED & DROGUE 

CHUTES RELEASED AT 10, 000 FT (TLM} 
5. MAIN CHUTES DEPLOYED AT 10, 000 FT 

(REEFED FOR 8 SEC) 
6. MAIN CHUTES DISREEFED, VHF 

RECOVERY ANTENNAS, & FLASHING 
BEACON DEPLOYED 

7, MAIN CHUTES RELEASED & LM PRESS. 
PYRO VALVE CLOSED AFTER TOUCH- 
DOWN (TLM) 

8. HF ANTENNA DEPLOYED {TLM) 

MAIN TOUCHDOWN VELOCITIES: 

CHUTES 3 CHUTES - 30.5 FT/SEC 

DISREEFED 

I 
SEQ-5A7A {(®)



ABORT DESIGNATIONS 
BLOCK Il - MODE 1 

   

    

      

  
  

SPS OR SM ON 
098 K! TOWER JETTIS ABORT AREA (MODES 2, 3 & 4- 

= ——— AFTER TWR. JETT. TO 
NORMAL CSMILV SEP.) 

*® MANUAL 
MODE 1C INTERVENTION 

100 K' 4+— * CREW INDUCES A 
+ PITCH RATE OF 5°/SEC (MIN) 

MODE 18 

T+42 SEC 

MODE 1A 

PAD on 
SEQ-95B4 + | 
 



PAD TO =30,000 FT LES ABORT 

    
   

    

  

   

      

ELS ARMED 
TOWER, BPC, DROGUE CHUTES 
AND DOCKING DEPLOYED 
RING JETTISONED (16 SEC) 
(14 SEC) 

CANARDS 
DEPLOYED 

PC (11 SEC) 
MOTOR 
IGNITED 
TO 42 SEC 
AFTER MAIN CHUTES 
LIFT-OFF DEPLOYED 

LE 
MOTOR 
IGNITED 

  



= 30,000 FT TO TWR JETT LES ABORT 

   

       

      

CANARDS 
EFFECT & DAMP 

ELS ARMED TURN-AROUND 
(14 SEC) MANEUVER 

CANARDS BELOW MACH 3.8 
DEPLOYED 
(11 SEC) 

        

    
TOWER, BPC, 
AND DOCKING 
RING JETTISONED 
AT 24, 000 FT 

  

LE 
MOTOR 
IGNITED 

> 

CO 
(i APEX COVER 
— ( JETTISONED AT 

C 24, 000 FT 
+.4 SEC 

  

SEQ-546B (@) 

  

a G 
4, 
‘



  

ELECTRICAL POWER 

FAM-2008 i +) 

 



  

ELECTRICAL POWER SYSTEM 
BLOCK Il 

FUEL CELL MODULES 

OXYGEN TANKS 

HYDROGEN TANKS        

    

EPS RADIATORS 

vores 

FAM-2005B (Zes)



ELECTRICAL POWER SYSTEM 
FUNCTIONAL DIVISION 

POWER SOURCES 

e D.C. SYSTEM 

FUEL CELL MODULES (3) 
BATTERIES (3) 

@ A.C. SYSTEM 

INVERTERS (3) - 

POWER DISTRIBUTION 

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

SPECIAL CIRCUITS 

@ BATTERY CHARGER 
e PYROTECHNIC BATTERIES (2) 
© S/M JETTISON CONTROL 

oe 
FAM-2003 Ai )) 

 



  

CRYOGENIC STORAGE SYSTEM 

  

    

  

          
  

  

  

  
  

    
  

  

  

  

|__ GAs CONTAINER | USEABLE | TOTAL USEABLE 

02 INCONEL (2) | 320 LBS (EA) 640 LBS 

Hp TITANIUM (2) | 28 LBS (EA) 56 LBS 

OAS INPUT SETTLED STORED SYSTEM 
TEMP. TEMP. PRESSURE | — ALLOCATION 

PS 
2 “em F 288 F PSIA ECS - 230 # 

Ho 423° F AIT? F ee cia, | FUEL CELLS ONLY         
  

on, 

FAM-20018 ©? 

 



    

TANK 
#] 

RELIEF L 
VALVE _  )] 

    

CRYOGENIC STORAGE SYSTEM 

f TO FIC 

FLOW SENSOR    

    

    

   

REACTANT 
ISOLATION 
VALVE 

$0 Fic 

MANUAL 
o_o 

28 VDC 1+ o-—o— 
_o———9 

__ Fauantity | 

  QUANTITY [ 1 INDICATOR 
SENSOR rf 

TO FIC 
—»> 

PRESSURE oc PRESS. 

  

TANK 
| HEATER 

  

          SWITCH INDICATOR 

PRESSURE 
SENSOR 

MANUAL 
FAN ~~ H—e—se 115 VAC HEATER 7 

AUTO   
AUTO     

  

oo 

EP-008B i'4);



DC POWER DISTRIBUTION 
SIMPLIFIED SCHEMATIC DIAGRAM 

SMJC SMJC 
  

  

A B A B 

FUEL CELL NO. 1 FUEL CELL NO. 2 FUEL CELL NO. 3 BATTERY 
CHARGER   
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e— A(TO BAT BUS A) 
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AC POWER DISTRIBUTION 
SIMPLIFIED SCHEMATIC DIAGRAM 
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SECTOR V 

  

  

EPS RADIATOR LOCATION 
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EPS RADIATOR CONTROL 
BLOCK II 

       

    

   

  

IATOR INLET 
TEMPERATURE SENSORS     

        

   

   

     

  

FUEL CELL RADIATORS 
l= 2- 3- 
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APOLLO FUEL CELL POWERPLANT 

  

HEIGHT = 44 IN. 

DIAM =22IN. 

WEIGHT = 245 LB EACH 

HYDROGEN IN >) 

ANODE 
REACTION 

HYDROGEN & 
HYDROXYL ION 
PRODUCES 
WATER & 
ELECTRONS 

WATER, HEAT & 
RECIRCULATING 
HYDROGEN 
OuT + 

  

        

        

124SD10324A 

LOAD {-*° OXYGEN IN 

AA 

; CATHODE 
iy $] | REACTION 
“i We OXYGEN & 

Bek WATER & 
Hoe ELECTRONS 

\ ig’ PRODUCE 
A 0 HYDROXYL 

2 P ION 

y ELECTRO— 
LYTE Pa 

ELECTRODES 
DUAL POROSITY 
NICKEL SINTERS



EPS FUEL CELL DIAGRAM 
ELECTRICAL 
LOAD 

    

  

BYPASS 

      

HYDROGEN    
        WATER 

‘ARATOR 

  

     

  

   

  

    

   

IN-LINE 
HEATER 

    

   
   

    

PURGE 
VALVE 
   

  

   

  

   

    

  

   

REGENERATOR 

HYDROGEN REGULATOR 
OXYGEN TO ECS TOR 

      

   

  

— 

COOLANT 
TOR 

    HY DROGEN 
PREHEATER 

     

     

    

    

  

   

PREHEATER 
   

  

   

  

BYPASS 
VALVE    

   

      

  

    

    

NITROGEN 
TOR 

  

         

a GLYCOL 
ACCUMULATOR    
      

FIC MODULE     

  

    
VALVE 

NITROGEN 
FILL 

   RADIATOR    

  

STORAGE    
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FUEL CELL REACTION 

MAXIMUM REACTANT 
CONSUMPTION- 
POUNDS PER HOUR 

2.5 - 

PURGE REQUIREMENTS 
2.0— NOT INCLUDED 

OXYGEN 

  

    

  

   
  

VOLTAGE 

31 FF 

30F 

29r 

28— NORMAL 
27+ OPERATING 

BAND 

| J j 

HYDROGEN 

0 ee | 
  

0 05 #10 1.5 2.0 2.5 
  

0 0.5 1.0 1.5 

WATER GENERATION RATE- 
POUNDS PER HOUR- 
PURGING NOT INCLUDED 
2.51 

        
2.0F- 

1st MAXIMUM 

1.0F 

05+ MINIMUM 

| j l | J     0 
0 8605 10 #415 -2.0 2.5 

GROSS POWER PER POWERPLANT - KILOWATTS



EPS COMPONENTS LOWER EQUIPMENT BAY 
(BLOCK II) 

PYRO BATTERY 8 

PYRO BATTERY A 

INVERTER NO, 2 BATTERY CHARGER 

      

    

   

INVERTER DC 
CONTROL BOX 

INVERTER NO. 3 PYRO BATTERY 
VENT 

  SS 

Sa 

=" 
is I INVERTER NO, 1 

  

  BATTERY A 

_ TO BATTERY VENT VALVE 
Ry ON WASTE MANAGEMENT PANEL 

‘ {\ ° - -* 
= ae s ae . = aS Tes 

S : = x A - Te — 

— Sempre iRHEB 252) 

BATTERY VENT LINE 

BATTERY BATTERY C TERY B 

) 
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ENVIRONMENTAL 

CONTROL 

¥ 
o 7 
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ECS FUNCTIONAL REQUIREMENTS 

CONTROL SPACECRAFT ATMOSPHERE 

@ PRES SURE-TEMPERATURE-HUM I DITY-CONTAMINATION 

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 

ecs-300 (@)



LLL LLL 

ENVIRONMENTAL CONTROL 
SUBSYSTEM FUNCTIONS 

OXYGEN SUPPLY SUBSYSTEM 

e NORMAL OXYGEN SUPPLY 

e ENTRY OXYGEN SUPPLY . 

¢ CABIN PRESSURE CONTROL 

e FLUID TANK PRESSURIZATION 

PRESSURE SUIT SUBSYSTEM 

¢ 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 
¢ PRIMARY HEAT TRANSFER 
© COOLING FOR SUIT & ELECTRONICS 
© HEATING OR COOLING FOR CABIN 
© REJECTS EXCESS HEAT TO SPACE ~ 

FAM-2506A {(@)  



  

APOLLO CM INTERIOR LHEB & LHFEB 
BLOCK Il 

    
El VeLcro   CS-0014 @) 
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ENVIRONMENTAL CONTROL 
BLOCK li 
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SECONDARY 
THERMAL 

LOAD 
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COLD PLATE NETWORK 
PRIMARY SYSTEM - BLOCK Il 
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CREW EQUIPMENT 
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fae! 

LIGHT AND SIGHT ° SPACE SUIT ASSY CREW COUCHES RESTRAINTS 

  

CREW EQUIPMENT 

      

    

SURVIVAL 

       oF Bs . Ad . 

MISSION EXPERIMENTS MEDICAL WASTE CONTROL WATER AND FOOD 
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APOLLO CREW STATIONS 

FORWARD ACCESS 
CREW HATCH 

f 
~~ 

CENTER COUCH 

SEAT FOLDED 

   

    

   

   

G&N 
STATION 

iN 

  

STATIONS (2) 

MAIN 
CONTROL & 
DISPLAY 
PANEL 

\ 

  

hoe —n 

O 
~
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SLEEP 
STATION 

woes 
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APOLLO CREW COMPARTMENT 
BLOCK Il 

— 
—_—n _ 

  

    
MDC 

FF} varcro 

LEFT HAND FORWARD 
EQUIPMENT BAY (LHFEB) 

RIGHT HAND FORWARD 
EQUIPMENT BAY (RHFEB) 

RIGHT HAND LEFT HAND 
EQUIPMENT BAY (RHEB) EQUIPMENT BAY (LHEB) 
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COMMAND MODULE MAIN PANEL 

     

   
     

  

LH AUDIO 
CONTROL 

FLIGHT 
CONTROL 

LH CIRCUIT 
BREAKER 
PANEL 

\ oe 

   

SCS POWER PANEL 

$66SD 108 18-1B 

CAUTION & 
WARNING 
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RH AUDIO 
CONTROL 
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CONTROL 
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MAIN PANEL FUNCTIONS 

LV EMERGENCY DETECTION e 

FLIGHT ATTITUDE e 

MISSION SEQUENCE e 

AV MONITOR e 

ENTRY MONITOR e 

=! 

PROPELLANT GAGING 

ENVIRONMENT CONTROL 

COMMUNICATIONS CONTROL 

POWER DISTRIBUTION 

CAUTION & WARNING 
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CM INTEGRAL/NUMERICS ILLUMINATION SYSTEM 
BLOCK II 

1 INTEGRAL 
| |         
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APOLLO CREWMAN ALIGNMENT SIGHT SYSTEM CONFIGURATION 

  

       
     

  
  

5. BLOCK | 
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t “OS 
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SPACESUIT ASSEMBLY 
(BLOCK Il INTRAVEHICULAR) @) ves 

   
   

    
PASSIVE COMM SOFT HAT 
DOSIMETER ATP COMM CABLE (REF) 

POCKETS Tay ‘a { 

OXYGEN 
HOSE ASSY 
(REF) 

    

   

CWG ADAPTER 
(REF) 

  
PASSIVE 
DOSIMETER 
POCKETS @ 

\ ey 

ee 
BIOMED COMM 
HARNESS CABLE 

(REF) (REF) 

bj } WEIGHTLESS _ \ | 
BIOMEDICAL SENSORS (REF) SANDALS (REF) | 

saat OP B 
CONSTANT WEAR GARMENT FLIGHT COVERALLS PRESSURE GARMENT ASSEMBLY 
(SHIRTSLEEVE ENVIRONMENT) (GHIRTSLEEVE ENVIRONMENT) (VENTED OR PRESSURIZED) 

(REF) NOT PART OF SPACESUIT ASSEMBLY @) 
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EXTRAVEHICULAR MOBILITY UNIT (EMU) 
Saad 

COMM SOFT HAT Gx N PGA HELMET 

    

K PORTABLE LIFE an a PLSS TMG COVER 

DOSIMETER . SUPPORT 
POCKETS a SYSTEM 

    HARNESS pee. - EMERGENCY 
(REF) p } EV GLOVES 

TMG PANTS 

PRESSURE GARMENT . 
LIQUID COOLED GARMENT ASSEMBLY EMU COMPLETE 

CS-1002A @) 
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CREW COUCH STRUCTURE 
BLOCK Il 

@ UNIFIED COUCHES (BOLTED TOGETHER) 

° KL . © MANUALLY ADJUSTED 
@ SUSPENDED FROM FWO BLKHD BY 

XX ATTENUATION STRUTS 

@ STATIC ATTENUATION STRUT SYSTEM 
UNTIL LANOING 

     

    

XX FOOT 
ATTENUATION 
STRUTS (REF), 

X-X HEAD 
ATTENUATION 

> STRUTS (REF) 

\ 
\ 

sonal) JUL 67 

 



MISSION PHASES WITH COUCH POSITIONS & SEAT ANGLE 

SC 2TV-1 & 101 

  

     

      

LAUNCH, ORBIT 
MIDCOURSE, ENTRY 

& LANDING 
(ALL COUCHES) STOWAGE ACCESS    

   

COUCH 
LANDING      

  

COUCH EGRESS 
& G&N SIGHTING DOCKING 

(ALL COUCHES) ‘ 

oC > 
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SLEEPING POSITION 
RESTRAINT CONFIGURATION 

BLOCK Il 

    

   
   

   
   

  

FEATURES 

IN CWG, ASTRO SLEEPS IN BAG 
IN PGA, ASTRO SLEEPS ON BAG 
AND USES STRAPS FOR RESTRAINT 

POSITIONS 

V16-601211 
(SLEEPING BAG) AFT RING TIE 

rn, 
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CSM DOCKING, EVA, & EXTERNAL LIGHTS 
FLOODLIGHT (2) 

SPOTLIGHT (WHALE LIGHT) -5 FC AIMED 45° TO X AXIS 

a TEER 
A “@ EXTERNAL 

LIGHTS. 

BORE SIGHTED TO x AXIS AT ‘ FT | ECS 
; a _W INTENSITY 77>, ) - {_\ 

C Oy oR 

a . 

UMBILI Pa 
~\ [- 

KENDEZVOUS BEACON 
BRIGHTNESS: 

© SEEN BY EYE AT 60 MI OR 
view @ TELESCOPE AT 160 MI 

©ONE FLASH PER SECOND 

    
   

    
  

  
 



FLIGHT DATA FILE 
BLOCK Il 

  

   

      

   

SURVIVAL 
KITS 

— 

i     

  

  
   

SIC SYSTEMS DATA 

LANDMARK MAPS 
NAVIGATORS CHECKLIST 

    

wn 
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CM CREWMAN INFLIGHT TOOLSET 
BLOCK II 

      

TOOLSET POUCH 

  

  G, 6" DRIVER 

VELCRO TETHER 
@ (TYPICAL) 

\ we. ADAPTER HANDLE 

TETHER L, 4" DRIVER 

B, EMERGENCY WRENCH C, (2) "T" HANDLES EXTENSION ANOLE 

/* DRIVER 
VY HOOK F, (2) END WRENCHES H, 10" DRIVER R, TORQUE 

A, TORQUE WRENCH SET DRIVER @) 
JAN 67 os-s00n 

  

   



WORK SHELF/OPTICS PANEL COVER 
BLOCK Il 

  LOWER EQUIPMENT BAY 
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WATER METERING DISPENSER ASSEMBLY 

WATER DISPENSER (GFE) 

  

SUPPORT PADS 
  

      

HOSE ASSY 

cs-a1o1 (@) 
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PERSONAL HYGIENE ITEMS 

  

  

          
              
= 

Ft 

lo ) 
/ 

NX L 

WET CLEANSING CLOTH 

3 TOOTHBRUSH 

(1 EACH ASTRONAUT) 

DRY CLEANSING 

CLOTH 

INGES TABLE GUM PACK 

(2 STICKS PER PACK) 

TOWELS 
on 
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WASTE MANAGEMENT SYSTEM 
BLOCK I! 

[— STEAM/URINE — 
  

=“ SANITATION BOX 

   
   

  

      

  

  

    
                         

  

  
ha 

    

    

  

  

    

      

    
              
  

       
   

     

DUCT WIR MOC 5 

“wo 
INNER FE BAG 

ces] [ m SA ox 5A 

OUTER ume oo AFT SANITATION BOX a“ FE BAG 
{EB 101 

©) if AFF 34 OFF 
/ — _ t INNER cH 

* | CM AFT EQUIP COMP 7 

AN osy pwr pist| < SANITATION SUPPLY ASSY ATR 8 conpitioner [| 80K GERMICIDE W RETAINER TAPE POUCH l : \\ 8 < VACUUM CLEANER he a} wa FE BAG /W HOSE 
[i PERRIN \ oe ee NS Sy 

GERMICIDE      
       

      

   

   

POUCH * 

a DDIT ONAL DEBRIS ADAPTER 
aI BAG ASSY STOWAGE REFUSE BAG ASSY 

FECAL CANISTER 
PAD 

    

   

          

    

  

RELIEF RECEPTACLE 

FROM WATER 
PRESSURE RELIEF (REF) 

FECAL CANISTER 

FECAL CANISTER 
i CLAMP 

  

STEAM VENT (REF) 

    

VELCRO FECAL CANISTER 

SIGNAL PAD STOWED FECAL CAN 
URINE DUMP NOZZLE (HEATERS) CONDITIONER 7 MOUNT PINS 

SENSORS FILTER 

    

   

PGA URINE JAN 67 
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APOLLO SURVIVAL KIT AND COMPONENTS 
BLOCK Il | 

  

  LU) 

          
      

   

   

NR —" RUCKSACK "B" 

    

  

RUCKSACK "A" 

SURVIVAL 
GLASSES (3) 

BEACON TRANSCEIVER, V 

  

~ = 3 MAN LIFE RAFTS BATTERY AND CABLE = cURVIVAL LIGHTS (2) DESALTING KITS (2) 
= -—-WISUN, BONNETS wn 
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COMMAND MODULE INTERIOR 
(LEFT SIDE) 

CABIN HEAT EXCHANGER CABIN TEMP CONTROL PANEL (ECS) 
SHUTTER (ECS) 

POTABLE WATER SUPPLY PANEL (ECS) 

  

  

    

  

PRESSURE SUIT 
CONNECTORS (3) (ECS) C= = GMT CLOCK & EVENT 

TIMERS CABIN PRESSURE CaN | |i 
RELIEF VALVE SSH CONTROL PANEL (G&C) CONTROLS (ECS) j, = S \ 

Li Se ti(—~-J ANE RATE & ATTITUDE GYRO 
OXYGEN SURGE iff ASSEMBLY (scs) TANK (ECS) uk S 

. POWER SERVO 
¥ cS ASSEMBLY (G&C) 

_ COMMAND MODULE 
COMPUTER (G&C)     WATER / GLYCOL 

CONTROL VALVES (ECS) 

ECS PACKAGE 

SCS MODULES 

CO.» ABSORBER CARTRIDGE 
STOWAGE (ECS) 

FAM-1007D ms 

OXYGEN CONT PANEL 

 



COMMAND MODULE INTERIOR 
(RIGHT SIDE) 

DATA STORAGE EQUIP.    
   

  

   

G &C OPTICS VACUUM CLEANER 
STOWAGE 

CONTROL WASTE MGMT 
CONTROL PANEL 

MASTER EVENT 
SEQUENCE 

CONTROLLERS 
CO? ABSORBER eS & SCIENTIFIC 
CARTRIDGE EQUIPMENT 
STOWAGE (ECS) (BEHIND PANELS) 

COMMUNICATIONS MODULES oe 
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AIC 
ACE 
ACS 

AGAA 
ARS 
BMAG 
BPC 
BIP 
cou 

CMC 
COAS 
COMM 
CSM 
CTE 
ciwW 
CWG 
DIA 
DIS 
DSE 
DSIF 
DSKY 

ECA 
ECS 
ECU 
EDA 
EDS 
ELS   
EMU 
EOl 
EPS 

FDAI 
FHS 

GDC 
GHZ 
G&N 

: GNCS 
GSE 

IMU 
INV 

KMC 
KOH 
LCG 
LDEC 
LEB 
LES   
a 

APOLLO ABBREVIATIONS 
AUDIO CENTER (COMM) 
ACCEPTANCE CHECKOUT EQUIP. 
ATTITUDE CONTROL SUBSYSTEM (SCS) 
ANALOG TO DIGITAL (COMM) 
ATTITUDE GYRO ACCELEROMETER ASSEMBLY (SCS) 
ATTITUDE REFERENCE SUBSYSTEM {SCS) 
BODY MOUNTED ATTITUDE GYRO (SCS) 
BOOST PROTECTIVE COVER (SECS) 
BOILERPLATE 
COUPLING DATA UNIT (G&C) 
COMMAND MODULE 
COMMAND MODULE COMPUTER 
CREWMAN OPTICAL ALIGNMENT SIGHT (CREW) 
COMMUNICATIONS SUBSYSTEM 
COMMAND SERVICE MODULE 
CENTRAL TIMING EQUIP. (COMM) 
CAUTION & WARNING 
CONSTANT WEAR GARMENT (CREW) 
DIGITAL TO ANALOG (COMM) 
DOCKING SYSTEM 
DATA STORAGE EQUIP. (COMM) 
DEEP SPACE INSTRUMENTATION FACILITY (COMM) 
DISPLAY & KEYBOARD (G&C) 
DIFFERENTIAL VELOCITY (G&C} 
ELECTRONIC CONTROL ASSEMBLY (SCS) 
ENVIRONMENTAL CONTROL SUBSYSTEM 
ENVIRONMENTAL CONTROL UNIT (ECS) 
ELECTRONIC DISPLAY ASSEMBLY (G&C) 
EMERGENCY DETECTION SUBSYSTEM (SECS) 
EARTH LANDING SUBSYSTEM (SECS) 
ENTRY MONITOR SYSTEM 
EXTRA-VEHICULAR MOBILITY UNIT (CREW) 
EARTH ORBIT INSERTION (G&C) 
ELECTRICAL POWER SUBSYSTEM 
EXTRA-VEHICULAR ACTIVITY (CREW) 
FUEL CELL (EPS? 
FLIGHT DIRECTOR ATTITUDE INDICATOR (SCS) 
FORWARD HEAT SHIELD 
GUIDANCE & CONTROL 
GYRO DISPLAY COUPLER (SCS) 
GIGAHERTZ (COMM? 
GUIDANCE & NAVIGATION 
GUIDANCE NAVIGATION & CONTROL SYSTEM 
GROUND SUPPORT EQUIP, 
HIGH FREQUENCY (3-30MC) 
INERTIAL MEASUREMENT UNIT (G&N) 
INVERTER (EPS) 
INSTRUMENT UNIT (LV) 
KILOMEGA CYCLES 
POTASSIUM HYDROXIDE (EPS) 
LIQUID COOLED GARMENT (CREW) 
LUNAR DOCKING EVENTS CONTROLLER (DS) 
LOWER EQUIPMENT BAY 
LAUNCH ESCAPE SUBSYSTEM (SECS) 
LAUNCH ESCAPE TOWER (SECS) 
LUNAR MODULE 

uo 
Lol 
LOR 
LOS 
Lsc 
lv 
MAX Q 
MC 
MDC 
MDF 
MESC 
MNA 
MNB 
MSFN 
MTVC 
PCM 
PGA 
PGNCS 
PIPA 
PLSS 
PM 
PMP 
PRN 
PROP 
PSA 
PTT 
RCS 

LIFT-OFF 
LUNAR ORBIT INSERTION (G&C) 
LUNAR ORBITAL RENDEZVOUS 
LINE OF SIGHT (G&N) 
LINEAR SHAPE CHARGE (SECS) 
LAUNCH VEHICLE 
MAXIMUM DYNAMIC PRESSURE 
MEGACYCLES 
MAIN DISPLAY CONSOLE 
MILO DETONATING FUSE (STRUCT) 
MASTER EVENTS SEQUENCE CONTROLLER (SECS) 
MAIN BUS A (EPS} 
MAIN BUS B {EPS} 
MANNED SPACE FLIGHT NETWORK (COMM) 
MANUAL THRUST VECTOR CONTROL (SCS) 
PULSE CODE MODULATION (COMM?) 
PRESSURE GARMENT ASSEMBLY (CREW) 
PRIMARY GUIDANCE, NAVIGATION & CONTROL SYS 
PULSED INTEGRATING PENDULOUS ACCELEROMETER (G&C) 
PORTABLE LIFE SUPPORT SYSTEM (CREW) 
PHASE MODULATION (COMM) 
PREMODULATION PROCESSOR (COMM) 
PSEUDO-RANDOM NOISE (COMM) 
PROPULSION 
POWER SERVO ASSEMBLY (G&C) 
PUSH TO TALK (COMM) 
REACTION CONTROL SUBSYSTEM 
RATE GYRO ASSEMBLY (SCS) 
REACTION JET AND ENGINE ON-OFF CONTROL (G&C) 
RENDEZVOUS RADAR TRANSPONDER (COMM) 
REAL TIME COMMAND (COMM) 
S-BAND POWER AMPLIFIER (COMM) 
SPACECRAFT 
SIGNAL CONDITIONING EQUIPMENT (TLM) 
STABILIZATION & CONTROL SUBSYSTEM 
SCANNING TELESCOPE (G&N) 
SEQUENTIAL EVENTS CONTROL SUBSYSTEM 
SPACECRAFT LM ADAPTER 
SERVICE MODULE 
SERVICE PROPULSION SUBSYSTEM 
SPACE SUIT ASSEMBLY (CREW) 
SEXTANT (G&N) 
THRUST CHAMBER ASSEMBLY (PROP) 
TRANSEARTH INJECTION (G&C) 
TRANSLUNAR INJECTION (G&C) 
TELEMETRY (COMM) 
THERMAL METEOROID GARMENT (CREW) 
THRUST VECTOR CONTROL (SPS) 
THRUST VECTOR POSITION SERVO AMPLIFSER (G&C) 
UP DATA LINK (COMM) 
UNSYMMETRICAL DIMETHYL HYDRAZINE (PROP) 
ULTRA HIGH FREQUENCY (300-3000 MC) 
UNIFSED S-BAND EQUIP. (COMM) 
VERY HIGH FREQUENCY (30-300 MC) 
WASTE MANAGEMENT SUBSYSTEM (CREW) 
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