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APOLLO SPACECRAFT

LAUNCH ESCAPE SYSTEM

BOOST PROTECTIVE COVER
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LUNAR MODULE
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APOLLO ASSOCIATE CONTRACTORS

* MIT
® AC ELECTRONICS

® CHRYSLER
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® GRUMMAN
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ACCEPTANCE CHECKOUT EQUIP.,
LUNAR MODULE

PORTABLE LIFE SUPPORT SYSTEM
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NAA APOLLO SUBCONTRACTORS

SYSTEM/COMPONENTS CONTRACTOR

STRUCTURES

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

BOOST COVER, LES TOWER, DOCKING PROBE, CANARDS
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CRYOGENIC GAS STORAGE ¢eeseeescssoccscsssscscs ++++.BEECH AIRCRAFT - BOULDER, COLO.

ENVIRONMENTAL CONTROL ..ccvteeeeaesesacsasecsensaaaeesss AIRESEARCH MFG CO - LOS ANGELES, CALIF.

SEQUENTIAL EVENTS CONTROL
MASTER EVENT SEQUENCE CONTROLLER .« +eeuevacesessesseses AUTONETICS DIV OF NAA - ANAHIEM, CALIF.
LAUNCH ESCAPE & PITCH CONTROL MOTORS ¢4 s2sseseessssesss LOCKHEED PROPULSION CO - REDLANDS, CALIF,
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STABILIZATION & CONTROL.....cceeeeeeeeeneeneennceneenss . HONEYWELL CORP - MINNEAPOLIS, MINN,
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FACILITIES-NATIONWIDE

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

CSM-PM, ENGRG
S&ID DOWNEY

SOUTHERN CALI

PARACHUTE TESTS
EL CENTRO, CALIF

PROPULSION TESTING
TULLAHOMA, TENN

DYNAMIC TESTS
HUNTSVILLE, ALA

ENVIRONMENTAL TESTS SATURN LAUNCH
LITTLE JOE Il LAUNCH HOUSTON, TEX KENNEDY SPACE
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APOLLO SPACECRAFT S96APEI067C
S&ID RESPONSIBILITIES

CM SM

SLA GSE

S
~ h >
. e 0 1
= =k,
TRAINERS FACILITIES \/ TEST SITE
ACTIVATION

(S&ID ALSO INTERFACES WITH ASSOCIATE CONTRACTORS FOR GUID-
ANCE & NAVIGATION, ACCEPTANCE CHECKOUT EQUIPMENT, LUNAR
MODULE, ETC.)



MERCURY

f

MANNED SPACECRAFT $76ASD10175C

MERCURY | GEMINI | APOLLO
PAYLOAD, LBS
EARTH ORBITAL | 3,500 1,000 250,000
TRANSLUNAR == e 94,000
BOOSTER ATLAS | TITAN Il | SATURN V
THRUST, LBS 360,000 | 430,000 | 7,500,000



APOLLO LA
SPACE VEHICLES
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ADAPTER
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/_ UNIT
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= /_ BOOSTER

P
g
57
‘ APOLLO ﬁ
/ SPACECRAFT = <
LM
ADAPTER o
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L E S $965D10280D

UPRATED SATURN 1
WITH BLOCK | SC ARQLE M

APOLLO SM
S&ID

LM ADAPTER

1J-2 ENGINE
ROCKETDYNE

8 H-1 ENGINES TOTALWT | L}
ROCKETDYNE 1,288,000 LB (L AN




S86AP83083B
SATURN V Arouo cu
LM ADAPTER K i

S&ID

INSTRUMENT UNIT
MSFC/IBM

S&ID

APOLLO SM
S&ID

S-IVB
DOUGLAS

-

GRUMMAN
S&ID

1 J-2 ENGINE

S-IC ROCKETDYNE

BOEING

5 J-2 ENGINES
ROCKETDYNE

5 F-1 ENGINES

TAL WT
ROCKETDYNE TOTAL

6,000,000 LB |




300

200

100

SATURN V

____ SATURN

APOL

LO

POLARIS
31 FT LONG —_|

LUNAR MODULE

S-1IVB

S-1I
TITAN
ATLAS %4
% 102 FT MINUTEMAN
S-IC e
825 FT 396 IN 59 FT
<192 IN. 120 IN. 70 IN.
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SPACECRAFT DEVELOPMENT FLIGHT CATEGORIES
MAJOR STEPS TO ULTIMATE MISSION

BP 6 - PAD ABORT 6\%
BP 12 - TRANSONIC ABORT LUNAR
BP 13 - EARTH ORBITAL LANDING

BP 15 - EARTH ORBITAL
BP 22 - HI ALTITUDE ABORT
BP B - HI Q ABORT % ELLIPTICAL ORBIT

BP 22A- PAD ABORT ZFSRN\
@ EARTH ORBITS WITH LM

%1 \ E@I EARTH ORBITS

Ao G - - § - Snesii
e @ SUBORBIT SC 002 - TUMBLING ABORT
SC 009 - SUBORBITAL

SC 011 - SUBORBITAL

BOOSTER - S C COMPATIBILITY

ABORT & RECOVERY

FAM-1021A {®)}






LUNAR MISSION

PARKING ORBIT

TRANSEARTH
COAST

REENTRY LUNAR
APPROACH
RECOVERY W ia LUNAR ™\ TRAJECTORY
LUNAR
LM ASCENT ORBITAL
INJECTION
TRANSLUNAR LUNAR LANDING
INJECTION e

LM DESCENT / INJECTION




APOLLO MISSION PLAN

MOON AT
EARTH LANDING

ENTRY & LANDING TRANSEARTH

INJECTION
CM/SM

SEPARATION

LUNAR ORBITAL
RENDEZVOUS

MIDCOURSE
CORRECTIONS

3 LUNAR
POSITI ORBIT
}.nggx?ne i " INSERTION

TRANSLUNAR » MOON AT
INJECTION /' EARTH LAUNCH



ASCENT TRAJECTORY

ALT(FT)
600,000~

o T

ORBIT ACQUISITION

-
~
<o N

o \
7; LES JETTISON
S-IVB IGNITION

S-1l IGNITION




APOLLO SPACECRAFT/S-IvB  “™




S125AP84499

TRANSLUNAR INJECTION & COAST

12,800 N MI RADIUS
THR AFTER TRANSLUNAR
INJECTION

M
LT MOON

TRANSPOSITION
& DOCKING




S66AP84498A

a’-
o

i

4 FREE DOCKING
é FLY-AROUND & PULLOUT



SP6APB4497A

APOLLO SPACECRAFT
TRANSLUNAR CONFIGURATION




PROPOSED

LANDING

{:} RANGER &
IMPACTS

O survevor

......
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LUNAR ORBIT INSERTION S56AP85005C

]

LUNAR ORBIT
INSERTION

INITIATION OF
RETROTHRUST




LM SEPARATION & DESCENT S76AP8AB66C
ISUN
m n

EARTH ‘

)
W\

\‘ (2) SEPARATION

LEM RETRO @“\g



/ et
S76AP845038

LM DESCENT AND LANDING

LUNAR PARKING
ORBIT (80 N MI)

P

"50,000 FT o

LANDING CONFIGURATION

/—ASCENT STAGE

M
\ 43 ,_—DESCENT STAGE

RE\,




LUNAR ORBITAL RENDEZVOUS =

//S/W/THRUST FOR

RENDEZVOUS
O/

EARTH

THRUST TO /
CIRCULARIZE

RENDEZVOUS



LM ASCENT

ASCENT CON FIGURATION

i'ﬂa'-g——ASC ENT STAGE

/,
= SIS ol
B

T T =

NS
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APOLLO SPACECRAFT LOR CONFIGURATION




S76AP83078A

APOLLO TRANSEARTH CONFIGURATION




TRANSEARTH & ENTRY

ENTRY CORRIDOR

TRANSEARTH
INJECTION

MID COURSE
CORRECTIONS

CM / SM SEPARATION )
FAM-1018A { ®)



ENTRY CORRIDOR




,

TYPICAL RE-ENTRY RANGES ™

ALTITUDE l

(K)FT RANGE ( THOUSAND N MI ) ~>/

3
|




RECOVERY

HEAT SHIELD
JETTISONED
4 BY 24,000 FEET
it W@%Qg
AFTER 1. 6-SEC @/ge
; TIME DELAY

DROGUE CHUTES
DEPLOYED- REEFED FOR 8 SEC

MAIN CHUTES FULLY
OPENED AFTER BEING

DROGUE CHUTES RELEASED REEFED FOR 8 SEC

AND MAIN CHUTES DEPLOYED
REEFED BY 10,000 FT

O .
e — pr—y i e
o —_——s RS = o Mt

S MAIN CHUTES RELEASED AFTER SPLASHDOWN < -

- N L

‘ 7
FAM-1009A (%)}




IIGII

2> 0

O—MN WhHsuUuo N oo

“G” FORCES, LUNAR MISSION, BLOCK II

ASTRONAUT SENSED

20 G'S
4
ENTRY DESCENT
| | | DENsE|
' ATMOSPHERE ~ _l.
[ BUILD UP !
—PULL UP Lo |
JAV GLIDE X |
- DEPLOY EARTH
= DROGUE-
NS N\ DEPLOY A
J |
100 200 300 400 500 600 700 800 900 1000 1100
: TIME IN SECONDS
A a A A A a A A a a a r'y A A a a A A
} ‘¢2.'3- 4 “§ 7 8 9 10 1 12 1B 14 15 16 17 18
MINUTES
REF DESIGN REFERENCE MISSION, LED-540-12 dtd OCT 64
B
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STRUCTURES
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1 APOLLO INTEGRATED STATION & AXIS

BLOCK 1

X, = 39.5
Xp = 1483.1

LAUNCH ESCAPE SYSTEM

Xc = 133.5
XA = 1133.5

COMMAND MODULE CM SM FAIRING

: X - 355
XA = 1000 = XA - 993

SC LEM ADAPTER

Xp = 583.3

Xp - 502




LAUNCH ESCAPE ASSY

PITCH
TROL

NOSE CONE

& Q BALL
BALLAST s

TOWER
JETTISON
MOTOR
LAUNCH - \
ESCAPE Za» ) 7 CANARD
MOTOR ‘7 CANARD
ACTUATOR

LAUNCH ESCAPE MOTOR

THRUST ALIGNMENT FITTING SOLID PROPELLANT

SATURN V
DAMPER
POWER SYSTEMS &
INSTRUMENTATION

STUDS & WIRE HARNESS

FRANGIBLE NUTS

LAUNCH ESCAPE
TOWER

RUBBER
INSULATION

BOOST
ELECTRICAL

c"';vog”'" DISCONNECT

(APEX SECTION) FITTINGS

)

SEQ-65C (@)




BOOST PROTECTIVE COVER

BLOCK Il CSM

RCS PITCH HARD COVER SEAL FIBERGLASS RING
ENGINE PORTS
HONEYCOMB CORED-LAMINATED

RCS PITCH ENGINE PORTS

S FIBERGLASS PANEL
ENGINE PORTS
STATIC 0.3" THICK CORK ABLATOR
AIR VENT
;ggTENGINE RCS ROLL TRANSITION RING
ENGINE PORTS

XC =181

C/M HEAT SHIELD ABLATOR
3 TEFLON IMPREGNATED
8" DIA WINDOW GLASSCLOTH

LAMINATED
FIBERGLASS

YAW ENGINE
PORTS

SILICONE
SPONGE SEAL

SIM FAIRING

ACCESS DOOR | J

DETAIL @)



COMMAND MODULE EXTERIOR

BLOCK I

LES TOWER RENDEZVOUS
LEG WELLS WINDOW

AXES (TYP 2 PLACES)

DOCKING
MECHANISM

FWD HEAT
SHIELD

CREW COMPT
HEAT SHIELD

AFT 7
HEAT
SHIELD

CREW ACCESS

HATCH

OPTICS PENETRATION CM/SM
UMBILICAL SIDE WINDOW
(TYP 2 PLACES)

oric,
o -_‘

sT-2608 L ®)




‘ COMMAND MODULE COMPARTMENT

" ORIENTATION

il BLOCK I

! RIGHT HAND LEFT HAND HEAT SHIELD
! EQUIPMENT BAY EQUIPMENT BAY -Z (UP)

INNER STRUCTURE

(FORWARD)
-Y +X «
(LEFT)

(RIGHT) +Y (AFT—) -

FORWARD
COMPARTMENT

+Z (DOWN) CREW COMPARTMENT +Z (DOWN)

LOWER
EQUIPMENT BAY AFT COMPARTMENT

FAM-l00iD (@)




COMMAND MODULE AERODYNAMICS

LOCATION OF

DRAG HEAVY EQUIPMENT

DIRECTION OF FLIGHT

FAM-1511 { ®)




GENERAL ARRANGEMENT COMMAND MODULE

(BLOCK 1)

&

(TS
FWD COMPT HEAT SHIELD A /‘,‘?’-‘x_ : i S
A7 NN,
./@ QNS DROGUE CHUTE RISER ATTACH STRUCTURE

FWD COMPT BULKHEAD

RCS PITCH ENGINES

NS
LES TOWER ATTACH BOLT ~_/f/ ,I?!—_'"{ / \
/25401
STRINGER @@%H!‘ A G\ 6\ CREW ACCESS HATCH
. '

\'ﬁ‘—. .

INSULATION
SPACE

ABLATION MATERIAL
SS HONEYCOMB 4
AL HONEYCOMB” _~

RENDEZVOUS WINDOW
MAINTENANCE PANELS

AFT COMPT EQUIP AREA RCS ROLL ENGINES

\ LB > &
WIRE ‘ I
_ : ; : AFT HEAT SHIELD
BUNDLE \)g_ \ . )
RCS YAW ENGINES ‘ g R= '

\RCS PITCH ENGINES
R 17

POTABLE WATER TANK FR 15 FR 16 g\gl}\i&llmﬁ?& sz
" RCS ROLL ENGINE e

SO



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

1 1)
TR e R T
AT L

\)
s
pas i i

15SD10448A

COMMAND MODULE
STRUCTURE

ALUMINUM
HONEYCOMB
INNER STRUCTURE

ABLATIVE
MATERIAL

HEATSHIELD
STAINLESS STEEL
HONEYCOMB

'

INSULATING
MATERIAL




INNER STRUCTURE

INNER SHELL (BLOCK 1i)

ACCESS CYLINDER ASSY

i l FORWARD BULKHEAD

FORWARD LONGERON

FORWARD ASSY CREW ACCESS
. HATCH FRAME
!
1 AFT SIDEWALL
i INNERFACE
; SHEET ASSY
1
1 MID-RING
AFT ASSEMBLY
AFT BULKHEAD
\ 9 N LY
RS s
,
AFT BULKHEAD INNER = 5 0 O] 54 AFT LONGERON
FACE SHEET ASSY = 22
FWD ( 3
sT-271 ¢




(BLOCK I

COMMAND MODULE INNER STRUCTURE ;

FORWARD HATCH

LET ATTACH POINT

CREW ACCESS
HATCH ASSY

T-STRINGERS AFT LONGERON

57-278 (@)




COMMAND MODULE HEAT SHIELDS
BLOCK Il
€
/ 0 \

'FORWARD HEAT SHIELD

AFT HEAT SHIELD

===

CREW COMPARTMENT
HEAT SHIELD

P
Sty s i)



COMMAND MODULE
ABLATIVE MATERIAL THICKNESS

BLOCK II

2.25 IN. ——a, .75 IN.

D ,/
RELATIVE A e
WIND ¢ i 5 N
AN -
/
.75 IN.

L5 IN—

.....




APOLLO SKIN CONFIGURATION

MAX AT TOUCHDOWN
200°F—  600°F

= %//’ ——

T | BONDED ALUMINUM HONEYCOMB

g 1l INSULATION

Wi il BRAZED STEEL HONEYCOMB SUBSTRUCTURE
255, MBLATIVE MATERIAL

H it
B




CM CREW HATCH

INNER STRUCTURE (BLOCK II)

VIEW LOOKING OUTBOARD VIEW LOOKING INBOARD

ST-33% (@)




el )

C/M OUTERCREW HATCH BLOCK I

HANDLE ASSEMBLY

HINGE ASSEMBLY

EXTERNAL RELEASE LEVER

LATCH ASSEMBLY

LANYARD HANDLE
(INTERNAL QUICK RELEASE) f‘)
20 (@




SCIENTIFIC AIR LOCK INSTL

BLOCK Il

INNER HATCH

OUTER (HEAT SHIELD) HATCH

CANISTER

PANEL

COLLAR-PLUG-HANDLE LATCH

AIRLOCK VENT VALVE

SCIENTIFIC AIR LOCK CANISTER LATCH HANDLE

PRESSURE GAUGE

DOOR DRIVE (16 REVS)

e,

st-m L ¥




FORWARD PRESSURE HATCH

BLOCK |l

COMMAND MODULE TUNNEL PRESSURE
EQUALIZATION & INDICATOR VALVE

BELL CRANK

GEAR BOX

PLUNGER

HANDLE IN STOWED POSITION

@)




ABLATIVE HATCH SHROUD AND INSULATION

INSULATOR
(GLASS FIBER)

HANDLE ASSEMBLY
(STOWED POSITION)

st-502 {@®)



PROBE INSTALLATION-DOCKING SYSTEM

¢




PROBE PASSIVE TENSION TIE

Ny BOOST COVER

Xc = 13513

/

*Z%ZO{}-@- 0

TENSION TIE

o r—»—-

CORE
M
(ALUMINUM HONEYCOMB) BUMPER (FOAM)

S
okG-013{ ¥ }




SERVICE MODULE

BLOCK II
EPS RADIATORS
RED DOCKING LIGHT N -
—_— : FLY AWAY UMBILICAL
SIM RCS MODULE ® T GREEN DOCKING LIGHT
1
© EVA BAIL

SCIMITAR ANTENNA

ECS RADIATOR

SPS NOZZLE
EXTENSION

+Z

%W ST-1055 {@)




APOLLO SM SYSTEMS EQUIPMENT

BLOCK II

? HELIUM TANK (2)

OXIDIZER TANK (2)
FUEL TANK (2)

FWD BULKHEAD INSTALL

FUEL CELLS
PRESS. SYS PANEL o

O, TANKS

A @ RCS CLUSTER, HOUSING,

@/MODULE & TANK ASSY (4)
Ho TANKs2 i e
/@“ AFT BULKHEAD
: SPS ENGINE

S-BAND HIGH GAIN ANTENNA

ST-1300 (@)




FOWARD BULKHEAD INSULATION

BLOCK Il

TO BEAM TRUSS (6 PLACES)
/INSULATI(N BLANKET (6 PLACES)

COMPRESSION PAD

INSULATION

SPS PROP QTY BOX

SERVICE MODULE

7
ST-1610 @)




ALUMINIZED MYLAR

SM INSULATION TYPICAL FOR SECTOR IV

Xg 305

NOTE:

INSULATE

OUTER PANEL
BETWEEN THESE
STATIONS ON INNER

SURFACE ONLY

X¢ 203 7,
S sr16n (@)




S/M SPS NOZZLE AND HEAT SHIELD

FUEL FILL POINT BEAM 6

BEAM 5 BEAM 1

HIGH GAIN ANTENNA fﬁ« Xs = 180 SPS NOZZLE EXT

ATTACH POINT
SPS ENGINE

OXIDIZER FILL POINT
HEAT SHIELD FLEXIBLE BOOT
\\

ST-304C{ 4}



C/M-S/M SEPARATION SYSTEM

ORDNANCE INSTALLATION

LINEAR SHAPE
DETONATOR

TENSION TIE
STRAP
BRACKET

0

ST-602D { +)




AFT TENSION TIE NO. 1

OXIDIZER OVERBOARD

DUMP LINE
Xc B. Zm
X¢ 14.500 ——————— ) «»’
‘ ) » ABLATIVE M|
‘ Xc 13. 826
LINEAR SHAPED
CHARGE
X 367. 400
Xc000 e
Xs 362. 000 \

\ —
)

$T-1010 {



CM TO SM ELECTRICAL CABLE AND HARD LINE ASSY
BLK 1l

ﬁ\ BOOST COVER
NS

UMBILICAL CUTTING PLANE

UMBILICAL PLANE

WIRE SUPPORT BRACKET

HINGED UMBILICAL
BOOM

CSM FAIRING SEAL

ABLATIVE ML
UMBILICAL

HOUSING STRUT

3\
WIRE HARNESS” i_umﬂ : &/ WIRE BUNDLE
% = il oo

o hin )%
WIRE HARNESS SUPPORTKMBII.ICAI. Housmc/ HINGED POINT g@‘a
FAM-1521 & i

ACTUATOR SPRING




CSM & LM COMPARISON




LM DESCENT STAGE

FUEL TANK DESCENT ENG INE

OXIDIZER TANK

ADAPTER =
—1 \ A |
ATTACHMENT POINT u BATTERY STORAGE

BAY

| i; A
SCIENTIFIC ,-‘\_ B | % e T
EQUIPMENT BAY {g ‘ § AT OXYGEN TANK

=% )/
; \\‘ == ~. 5 N A II
B \~__/,\.\\% HELIUM TANK/CRYOGENIC
PRIMARY STRUT \

LANDING RADAR ANTENNA

oeTie,
o

FAM-1512 A { #)]




LM ASCENT STAGE

VIEW A
DOCKING HATCH

FUEL TANK (RCS)

HELIUM TANK (RCS)

OXIDIZER TANK (RCS)

ASCENT ENGINE COVER

s,
FAM-1513 A (@)



LM ASCENT STAGE

VIEW B

GASEOUS OXYGEN TANKS

WATER TANKS (2)

AFT
EQUIPMENT BAY

[

OXIDIZER TANK

ELECTRONIC
REPLACEABLE ASSEMBLY

HELIUM TANK -
FAM-1514 A (@)}




SPACECRAFT/LM ADAPTER

PANEL SEPARATION BY
EXPLOSIVE CHARGES




SLA PANEL DEPLOYMENT

- vrrdp e
o . e e e - 7

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

ooTic,

ST-3025E { ¥}



LM SEPARATION SYSTEM
BLOCK Il

LOWER
UMBILICAL
GUILLOTINE

LM
\<TTING
\ /

. i
/<1 L e
| LIRSS
=" — INT——">SLA SEPARATION
=" SYSTEM
view® [y Tiepown

ADJUSTMENT

ST-3050A (@)



ADAPTER PANEL SEPARATION LINE

° SEP LINE

"HIIIIIHIIIHIB
XA = 838 :ﬂL::;AD

Xs = 20 UL

BLAST SHIELD

EXPLODED VIEW

e,
ST-30358 {'@ )




GUIDANCE & CONTROL

FAM-3505 { 4 )
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GUIDANCE & NAVIGATION
REFERENCE TRAJECTORIES

#* *

FAM-35018{ )}




aaaaa

EARTH ORBIT POSITION &
TRAJECTORY DETERMINATION




MIDCOURSE POSITION &

REFERENCE
TRAJECTORY

NEW COMPUTED
TRAJECTORY

TRAJECTORY P,
GN-182 (@)



GUIDANCE & CONTROL FUNCTIONS

G&N

e POSITION

e TRAJECTORY

e VELOCITY

e ATTITUDE

SCS

® STABILIZATION

® ROTATION

e TRANSLATION

e THRUST VECTOR

RCS

* ROTATION

* TRANSLATION

SPS

e MID-COURSE
CORRECTIONS

* PLANE
CHANGES

* LUNAR ORBIT
INSERTION

® TRANS -EARTH
INJECTION

FAM-3500A (@)




SPACE

L\' :
SEXTANT e

CONTROL

PANELS —

—]

|

GUIDANCE, NAVIGATION,

NSRRI ST .

OPTICS
ASSEMBLY

SIGNAL CONDITIONER
ASSEMBLY

SCANNING
TELESCOPE

INERTIAL
MEASUREMENT —T
UNIT

POWER

)
TR SERVO i .
)\ ASSEMBLY 1
: NAVIGATION

~COMMAND
MODULE. BASE
COMPUTER

SIDE VIEW




35SD107958

STABILIZATION AND CONTROL SYSTEM

ROTATION
CONTROL

[
‘ +3F
g

ELECTRONIC- .
ASSEMBLIES

TRANSLATION
, CONTROL

GYRO

ROTATION
CONTROL

MANUAL CONTROLS



PGNCS SPACECRAFT INTERFACE
| - s

&
: ,7OPTICAL
7 LINE-OF-SIGHT

COMMUNICATIONS &
INSTRUMENTATION

SYSTEM TELEMETRY &

MONITORING

STEERING ERROR & THRUST

_ COOLANT GUIDANCE & COMMANDS
SIS S ATTITUDE & ATTITUDE
ENVIRONMENTAL SYSTEM ERROR l
ot T ATTITUDE
SYSTEM ¢ = STABILIZATION
+ oL & CONTROL
PRIMARY : SYSTEM
POWER il-l- l-l-l-l-l-l-l-l+l-l = o g
i SPACECRAFT
ELECTRICAL ! CONTROL COMT&*Q“SE
POWER | : LOOP .) |
SYSTEM + *
Y REACTION
il
. CONTROL
DYNAMICS § REACTION JET !
i _
i | service
PROPULS ION
MAIN PROPULSION ENGINE I SYSTEM

g,

GNC-2 {#+)



CSM GUIDANCE & CONTROL

VEHICLE DYNAMICS

r A I A cm—— Tmmmat e | reseew | s
.) ROTATION 'y
: &
T
LART‘:grS« TCRVI:ESSLATION - SCS e
CONTROL D SERVO
=) ; AMP
— - ASSY
by L CONTROL
A REACTION
Y JET
s ON-OFF
ASSY
SCS RCS
[ROTATION CONT 3
——ﬁ—— +
™1 BREAKOUT SWITCHES »  p|ReCT RCS ROTATION
£
ASTRONAUT VEHICLE DYNAMICS

scs-3002A (®)



PGNCS EQUIPMENT

PIPA ELECTRONICS SIGNAL CONDITIONER MU
ASSEMBLY

OPTICS ASSEMBLY

INDICATOR CONTROL PANEL

NAV BASE

POWER SERVO
ASSEMBLY

COUPLING DATA UNIT COMMAND MODULE

COMPUTER

GNC-3 (@)




INERTIAL MEASUREMENT UNIT




SCS FLIGHT HARDWARE

BLOCK i

INDICATOR, GIMBAL POSITION
AND FUEL PRESSURE

INDICATOR, ATTITUDE,
FLIGHT DIRECTOR (2)

CONTROL,
ROTATION (2)
REACTION JET AND ENGINE SERVO AMPLIFIER,

ON-OFF CONTROL THRUST VECTOR POSITION CONTROL, TRANSLATION

GYRO ASSEMBLY (2)

ELECTRONIC DISPLAY ASSEMBLY COUPLER, GYRO DISPLAY SCS-ZOIW(@)



G&C EQUIPMENT LOCATION

PIPA
ELECTRONICS

— -
O(ﬁﬂ EVEPIECE
G&N
OO0 STORAGE L
2% COND
ASS'Y

DSKY

G&N
CONTROL
PANEL

ROTATION
HAND CNTRL
MOUNT

oo

SCS-3004A {@}




Yc
/ + PITCH

PITCH PIvOT
(PALM CENTERED)

ROTATION CONTROL .,

PUSH TO TALK SWITCH PARAMETERS 4'0‘ Tige
1 Xc 5. LROLL
TRAVEL PRIOR TO SWITCH ACTUATION 8.0° MIN ROLL P|VOT/ 7
TRAVEL TO HARDSTOP 25.0° MAX YAW PIVOT
74z

MAXIMUM TORQUE 1.0 POUND INCHES

ROTATION CONTROL PARAMETERS

DISPLACEMENT

HARD STOP 11 5+0. 50
DIRECT SWITCH ACTUATION ~11 0°
SOFT STOP 10+1°
BREAKOUT SWITCH ACTUATION 1.5+ 0.5

CONTROLLER LOCK TO ARM 50, 0° j,,f' %
SCS-20028 %@




TRANSLATION CONTROL

AT e

CCw cw

CW & CCW CONTROL MOTION LIMITS

HARD STOP, DETENT & SWITCH CLOSURE 17°42°
FORCE INTO DETENT 15+5.0 LB INCHES
OUT OF DETENT 6 LB INCHES MIN

TRANSLATION CONTROL MOTION LIMITS

MAXIMUM 0.5 INCHES
SWITCH +0,025
CLOSURE 0.315 ' 4 o75
FORCE 2.1+0Q.3 POUNDS

$CS-203 { ¢ J




G & C ATTITUDE REFERENCE

ATTITUDE CHANGES =
gi‘
COUPLING 1 caaz 1 |1
DATA 1 == ﬂ
anooN

UNIT
. = -
COMMAND .rf r r_ =
INERTIAL MODULE
MEASUREMENT COMPUTER DISPLAY
UNIT KEYBOARD

ANGULAR VELOCITY

ATTITUDE
SET

ATTITUDE ERROR
TOTAL ATTITUDE FLIGHT DIRECTOR
ATTITUDE INDICATOR

ELECTRONIC
DISPLAY
ASSEMBLY

D:'r:gv GDC-TOTAL ATTITUDE
COUPLER
ATTITUDE ERROR
TOTAL ATTITUDE
ATTITUDE ERROR
SIC ANGULAR e FLIGHT DIRECTOR
RATES ATTITUDE INDICATOR
NO.1
CONFIGURATION
LOGIC TO ASSEMBLIES
GYRO
ASSEMBLY ENTRY MONITOR SUBSYSTEM
NO. 2
DISPLAY ANGULAR
RATES
ROTATION
CONTROL MAIN
DISPLAY
GYRO CONSOLE
ASSEMBLY BMAG ATTITUDE
ERRORS

NO.1

S,
SCS-30018 @}




TRANSLATION
CONTROL

G&C ATTITUDE CONTROL

CCW SW (MAN ABORT)

SEQUENTIAL
EVENTS
CONTROL
SUBSYSTEM

— DIRECT ULLAGE

TRANSLATION COMMANDS

CW SW  (SCS MANUAL TAKE OVER)

A

‘&.?Zi/ BREAKOUT SWITCHES

TRANSLATION CMDS & CMC ENABLING

MANUAL PROP. CONT

CONTROL
REATION JET
ON-OFF
ASSEMBLY

DIRECT RCS COMMANDS

ROTATION CONTROL

COMMAND
MODULE
COMPUTER DISPLAY KEYBOARD

"""" o

RCS ll

|

|

|

A v
Dbqu_ 1

MANUAL SWITCHING INPUTS
FOR CONFIGURATION LOGIC
AND ENABLING FUNCTIONS
TO ALL ASSEMBLIES

SCS-3006A (@)



G & C THRUST VECTOR CONTROL

CONTROL REACTION

VELOCITY INCREMENTS

MANUAL GIMBAL TRIM

SCS AUTO TVC COMMANDS il

MANUAL SWITCHING INPUTS
FOR CONFIGURATION LOGIC

ELECTRONIC DISPLAY ASSEMBLY AND ENABLING FUNCTIONS T0
ALL ASSEMBLIES
FUEL PRESSURE & GIMBAL
CONTROL SWITCHING POSITION DISPLAY
LOGIC INPUT
]



FLIGHT DIRECTOR ATTITUDE INDICATOR

ROLL
+ANGULAR VELOCITY-
+ATTITUDE ERROR-

PITCH & YAW ROLL INDEX

INDEX

3 p -

ATTITUDE ; ANGULAR
ERROR c VELOCITY

+ H it
EULER ATTITUDE ON BALL \
PITCH - 6 =014°
YAW - ¢ =(034°
ROLL - ¢ =330°
ROLL TOTAL

ATTITUDE SCALE

NOTE:
ALL POLARITIES INDICATE P
VEHICLE DYNAMICS P Lo ERROR-
+ANGULAR VELOCITY- o

R R
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VELOCITY
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PROPULSION

FAM-4000A & ¥/



ENGINE LOCATION

SM RCS MOTOR (4 SETS)

SPS

FAM-1015 { 4]




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

SECTOR VI
QUAD A

SECTOR 11
QUAD B
FWD Y
X T~
-X AFT
SECTOR V
QUAD D
SECTOR 111 |
QUAD C S +Z




SM RCS PANEL ASSEMBLY




SM REACTION CONTROL SUBSYSTEM (QUAD A)

PRIMARY PROPELLANT

A
IMARY

OXIDIZER
ISOLATION
VALVES @

SM NEG BUS e 2
FILTERS @

OXIDIZER,
VALVE m

__._E M
FUEL ISOLATION VALVES @ " NEG
s

4

J
PRESSURE
VENT

]|

©TUM CSM 101 ONLY

X IRY PROPELLANT
T@ conn 0wy cou 11 w0 12

& TUM, 103 AND SUBS

:‘r; = INDICATOR P-60050' (@)




S/M RCS ENGINE CUTAWAY

FUEL SOLENOID VALVE ASSY
PROPELLANT INLETS
NOZZLE EXTENSION

ENGINE MOUNTING FLANGE NUT

COMBUSTION

INJECTOR ASSY

ASSEMBLY
HARDWARE

O XIDIZER SOLENOID VALVE ASSY




CM REACTION CONTROL SYSTEM

PURPOSE: PROVIDE THRUST FOR ATTITUDE
CONTROL AFTER SERVICE
MODULE SEPARATION FOR ENTRY

TYPE OF SYSTEM:  NON THROTTLEABLE
PRESSURE-FEED SYSTEM,
HYPERGOLIC PROPELLANTS
AND ABLATIVE CHAMBERS

SYSTEM DESCRIPTION:
TWO INDIVIDUAL SYSTEMS
EACH SUBSYSTEM CONSISTS OF A

SEPARATE PROPELLANT FEED AND
SIX THRUST CHAMBERS

PROPELLANTS-INHIBITED NITROGEN
L/ TETROXIDE AND MONOMETHYL
HYDRAZINE

SYSTEM CONTROLLED BY CMC OR
SCS WITH A MANUAL BACKUP
CAPABILITY



CM REACTION CONTROL SUBSYSTEM

PROPELLANT FEED SUBSYSTEM A&B

FUEL SQUI MAIN BUS A
PRESSURE  gyPASS VALVE FUEL
e VENT VENT PROP M
sauis e |3 - ™ DIAPHRAGM 1so i
ISOLATION 2 BURST MNA
VALVE i 1SOLATION 2Nl §
REGULATING UNIT ///////// G VALVE PROP A INDICATOR
(7 /’ SWITCH
/- /;” 777 ””/m 1//,,””/;”””””,””,, ”,/”//”””j K22 pANEL 2 RCS CONTROL
Croo0IP . /////////// / ko) % f bl € o e 10
TRARSDUGER W, o I J T+42 SEC
” Al
SYSTEM P PRESSURE ¢

TRANSDUCER CRO0OSP

. TR
o
II% K1 K7

-
=
=]
=18

SQUIB VALVE
CRO00GP

=u

<
gas

(ATTLAETANEARATANAN - ANNRANAARANNRAANNANS

,//////, H
III/IIIIIIII/I H 2
,,,,,,,,,,,,,,,,'/,/,,,,,,/,,,,,,,,,,,,,,,,,, Py e N NS
= 7

e BUS,

PROPELLANT
SHUTOFF

5 SYSTEM * VALVES ¢ 3
crooozp || e OXIDIZER OXIDIZER II s

SYSTEM "8"

OXIDIZER FILL
SYSTEM "B" AND DRAIN
OXIDIZER

PRE L OXIDIZER
OXIDIZER SQUIB VENT
BYPASS VALVE



CM REACTION CONTROL ENGINES

oxioizeR .
FROM SYS"A™

OXIDIZER
R
FROM SYS"B" “BU+Y

1 VE6 Comaen
wim BAsE




CM RCS ENGINE

FUEL VALVE CRES STEEL SHELL

JTA REFRACTORY
THROAT INSERT

ONE PIECE
TRIMMING

. GLASS WRAP
OXIDIZER VALVE
(ROTATED 90° AND SECTIONED) TR69 CUSHION

ABLATIVE MATERIAL ASBESTOS WRAP

Opre®”

P-7005



SERVICE PROPULSION SYSTEM

OXIDIZER TANKS

-t
HELIUM
TANKS
-Z
FUEL TANKS
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
C/M 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 P
P-5078 {|(4p) i

i
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SPS ENGINE PROPELLANT FEED

INTERFACE FLANGE CONNECTION

B, ALl PRIMARY s SECONDARY
& DRAIN
(2 puaces) 3 FLTERS FUEL i, -
||1[cms|]'u-mv: Pl
BALL VALVE _TLM
$P0930P 8 PLACES) SPos3ip | P 1| SPOOABT #3&TLM

b Bagedl W . ] FUEL SEAL DRAI
REGULATOR PACKAGE FUEL BLEED
(2 PLACES) SOLENOID (7 =

REUET YALYE 53 , E:HE" ®
IR (4 PLACES) LOOP BALANCE ORIFCE

FLOW CONTROL -

& TRIM ORIFICES M =

(8 PLACES) - M M

SPO0AS
42
(7]
TYPICAL VENT
(8 PLACES) OXIDIZER BLEED[ = ?:IF'L‘]I{.[.S?" POSITION POTS.
OXIDIZER SEAL DRAINSS I J
s B3 ounizer
EA

Hg TN
SPOG61P

[] GASEOUS NITROGEN

i

P-50058 {[/@}




SERVICE MODULE SECTORS

QUAD A |

SECTOR 6

SECTOR 5

QUAD B

QUAD D ‘

EQUIPMENT
SECTOR 4

VIEW LOOKING FORWARD

FROM AFT BULKHEAD SECTOR 3

5o (@)
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SPS ROCKET ENGINE

111. 82

i 94.4 |

| ~,

P-1000C (@)}




SPS RING, STRUT & THRUST CHAMBER ASSEMBLY

C @
i E
o @

ACTUATOR BRACKET

GIMBAL RING

THRUST CHAMBER

THRUST MOUNT

P
P-1013 (@)}



TELECOMMUNICATIONS

FAM-4505 {(#)}




COMMUNICATIONS SYSTEM

MISSION REQUIREMENTS

DATA COLLECTION

CREW STATUS
SYSTEM STATUS

* VOICE

«

e TRACKING

e RECOVERY BEACON
e UP DATA

e TAPE RECORDER

*
P

FAM-4501 {®)}




TELECOMMUNICATIONS EQUIPMENT

LOWER EQUIPMENT BAY BLOCK II

PULSE CODE MODULATION TELEMETk

UNIFIED S-BAND

Q0 4
90 IGNAL CONDITIONER
3 [( 2 @ )] TRIPLEXER
@@ ol = VHF/ AM.
o 00
VHF BEACON
RF SWITCH
l HF TRANSCEIVER
_I PREMOD PROCESSOR
- AUDIO CENTER

ENTRAL TIMING (BEHIND)
UP DATA LINK & UDL RELAY
DATA STORAGE
S-BAND POWER AMP o~

co-206l @)




COMMUNICATIONS MODES

DOWN DATA, VOICE & KEY
i —

~—

UP-DATA & VOICE

TM, VOICE
RENDEZVOUS
RADAR

VOICE
RECOVERY
BEACON

VOICE &
\BIOMED

VOICE TV, VOICE &

BIOMED
DATA

— v e = )

FAM-4506 {



COMMUNICATIONS SYSTEM

BLOCK Ii
T RECOVERY
ANTENNAS
-KMC
ANTENNA fuen - (NOT SHOWN)
ANTENNAS

2-KMC OMNI
ANTENNAS (4)

ANTENNAS (4)

VHF OMNI ANTENNAS
(2) 180° APART

FAM-4507 L+




orvg

@®

CD-2001C {

ENNA

S-BAND
T

A

N

BLOCK II
HI GAIN

FEEDHORNS
10° OFFSET

SOLAR RIB
REFLECTORS
=31" DIA




BLOCK Il TV CAMERA LOCATIONS

// 7\( ». TELEVISION CAMERA EXTENS |ON CALBE
o ,/ / . h o™
\ —\

/ /<<l _Xc 10 / \ TELEVISION CAMERA & STOWAGE CONTAINER
4 / \“‘Eﬂ\\'\\"/ >\\ \\uo PRIMARY OPERATIONAL LOCATION
. / | 8 \‘\l‘

\ -y /\Z\/ - 7 TELEVISION CAMERA STOWAGE
A , CONTAINER -
SSE /

co-2012% *J




TABLE |
CAMERA LENS DIMENS IONS
TYPE FIELD OF VIEW| WEIGHT
WIDE ANGLE 80°
TELEPHOTO L.y
LUNAR DAY 35°
LUNAR NIGHT 35°

<53

L5

—r

838

THERMAL SHIELD ENV

AT

BLOCK Il TV CAMERA

10. 620

6.500 + . 005

FLEXIBLE STRAP
— —em— - —
425 g
oy Al
3.‘44 jis
S
c0-2014AL @) }



J

7

C BAND
TRACKING

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, DN T™M PRN

TV NEAR
EARTH &
DEEP SPACE

CSMBLOCK I COMMUNICATIONS RANGES

220 KNM

200 KNM

IDE BEAM

<

MEDIUM BEAM

I

| - DEEP SPACE BLIND
AREA FOR 85' ANT.

| —HIGH GAIN ANTENNA
OPERATIONAL (2500)

//

N

NARROW BEAM

MOON

LUNAR OPERATIONS:
VHF:  VOICE, CM-LM
RENDEZVOUS RADAR /
TRANSPONDER, CM-LM

80 2.0 30.0 40
RANGE FROM EARTH'S SURFACE IN NAUTICAL MILES (THOUSANDS)

50 120

Al

210

ﬂ/ £y
co-7ac L @)}




NEAR EARTH COMMUNICATION MODES

VHF
VOICE (AM) B. U.

S-BAND
TV
RANGING
TIM
VOICE
UP-DATA

C-BAND
TRACKING
B.U.



S-BAND GROUND STATION GEOMETRY

\\ ”
SNl U0 i
oS //
MADRID ~__~ OVER LAPPING
4000 m1. A ~ COVERAGE
/// \\\
//
-
. |
= |
OVERLAPPING |
COVERAGE 772N

co-76 L)}
o




S-BAND GROUND STATION REQ

100 MILE cos ¢ - 2(1)88
ORBIT

ox 12°

2 0x24°

360°

rTCe 15 STATIONS

100 MILES




LATITUDE

BLOCK | & Il MSFN S-BAND STATION LOCATIONS

100

120

140

160 180 200 220

240

260 280 300 320

0

20

40

60 80

e

-ty *

INJECTION r

SHIP A\

REENTRY

AWAIT

sHipO

——

CA

S
b/\)@CANlERRA

AJ

Ty pE———

P, T —p—

i [—— R~

ANTIGU‘\

A
ASCENSION

INJECTION

SHIPA

J—=

KEY: 3 - 85 FOOT STATION (DUAL)
/\ - 30 FOOT STATION (DUAL)
© - 30 FOOT STATION (SINGLE)
0 - 12 FOOT STATION (SINGLE)

7

NOTE: SINGLE CAPABILITY STATIONS CAN SUPPORT ONE SPACE VEHICLE IN
TRACKING MODE AND RECEIVE AND PROCESS TWO PCM TELEMETRY
BIT STREAMS, DUAL CAPABILITY STATIONS - CAN SUPPORT CONCURRENTLY

TWO SPACE VEHICLES IN TRACKING MODE AND RECEIVE
THREE PCM TELEMETRY BIT STREAMS (PROCESSING TWO)

pocag—-- e o ot Sasny R o Am g ...4....‘{_..-...1....“& ....... ]--. - 4------ {-------- 3 G i et
100 120 140 160 180 200 220 240 260 280 300 320 340 0 2 40 60 80
LONGITUDE

60




MSFN S- BAND IMPLEMENTATION SCHEDULE

=
E | e 1966 1967
STATION Cug |2k
25 | Ey
SB<l=N]) I NIDJJ|FIM[A[M|J[J]A N[D
aonmo <<
CARNARVON [} 30
BERMUDA s 30 4
HAWALI D 30
KENNEDY D 30
TEXAS s 30 A
GUAYMAS S 30 A
GUAM D 30
ASCENS ION D 30 A
ANTIGUA s 30
CANARY s 30
GRAND BAHAMA s 30
GOLDSTONE D A
CANBERRA D) A,
MADRID D
INSERTION SHIP s 30 Bl
INJECTION SHIP D 30
INJECTION SHIP D 30
REENTRY SHIP s 12
REENTRY SHIP s 12
8 INSTRUMENT-
ATION AIRCRAFT

COMPLETE INSTALLATION AND CHECKOUT

COMPLETE SYSTEM SIMULATION

Oninre®”

e " i@



COMM EQUIPMENT/MISSION PHASE

LAUNCH LEM TRANS-
EARTH TRANS- DESCENT | EARTH
PRE- ORBIT LUNAR LUNAR LUNAR INJECT | DESCENT
LAUNCH | TRANS- | FLiGHT ORBIT | EXPLORE | TRANS | LANDING
LUNAR 4000 M1 LEM EARTH | RECOVERY
INJECT. ASCENT FLIGHT
: S-BAND
VOICE e t,::/':ﬂ. S<BAND $S-BAND i;":/':z‘ S-BAND VHF/AM
HF
v HARDLINE S-BAND S-BAND $S-BAND S-BAND S-BAND
B10 MED ';_A:AD:"D"‘,E S-BAND f,'l::/':a‘ $S-BAND 3/;1”;/:?.44 S-BAND
UP-DATA ;‘_‘;DN":;E S-BAND S-BAND S-BAND S-BAND S-BAND
DWN- AR $S-BAND $-BAND S-BAND $-BAND S-BAND
DATA 1 iy
RANG ING
BEACON

* BACKUP MODE
+ LM-EV.A. COMMUNICATIONS

CD-75

CD-75C




Iy

RELAY

£

P’

COMMAND Je—
PILOT
ACP —
SENIOR
PILOT
ACP |
Pitor  [*]
ACP

AUDIO
CENTER

AUDIO INTERFACES

BLOCK I

HI GAIN S-BAND OMNI

TRIPLEXER
10. 006 MC
26.8 MC I 9.7 MC
HF viriam | | vram
XCEIVER A B e
LEM
VOICE LEM
EVA PCM
VOICE/BIO 2106.4 MC
[ 2281.5 MC
IC VOICE TO DSE VOICE
VOICE e A TRI-
S-BAND DWN VOICE__} pe mopuLATION PROCESSOR B0o1 xponoeR [ [ pri [T <[] IR
S-BAND UP VOICE g 8
E| zzsme |E
s :
CM IC, LEM VOICE o " =
: FM XMTR SEC
(EVA VOICE) PB AUDIO

DATA STORAGE
EQUIPMENT

RELAY




ELECTRICAL UMBILICAL (COBRA CABLE)

BLOCK Il

PERSONAL COMMUNICATIONS
ASSEMBLY

] LEFT HAND
FORWARD
Sx) EQUIPMENT BAY
(@l [
CWG ELECTRICAL
ADAPTER v A .-
810 MED
PREAMPLIFIERS
0 CONSTANT
/ WEAR GARMENT ELECTRICAL
UMBILICAL ASSY
(COBRA CABLE)

()




UP-DATA LINK

A bl e o o oo bitatad

S-BAND RCVR
CENTRAL TIMING
l i EQUIPMENT
PREMODULATION RESET & !
PROCESSOR TIMING PULSE }
TRAINS |
- |
OICi 4
nm! i |
AUDIO CENTER CMC DATA c AND. |
L VOICE BU MOMMODULE |
i AcCEPT|COMPUTER |
INTERFAC a
SUB-BIT & S %o BlocK |
DETECTOR ’ BUFFER = ‘i
STORAGE @ |
i
DECODER h i
RTC BLOCK |
RELAY VALIDITY |
ASSEMBLY  |e— PCM |
(32 RELAYS) DATA RATE |
|
POWER |
SUPPLY |
4
VDL FLIGHT |
EXT A FLIGHT BUS  BUS ‘
RELAY 28 VDC
RTC ASSEMBLY ~ [¢— RESET oe—o- R
(32 RELAYS) > Cs A

P

CD-2049A (@}




DATA INTERFACES

BLOCK I

VHF OMNI

RECOVERY

S-BAND OMNI

\AVAVAVAV,

SWITCH | switcw
o g A=
R e
. ® —r n TRIPLEXER
®
ﬂ 2106.4 SWITCH
nO LEM
wied VOICE LEM R
EVA PCM —
3 P PA
GIN CTE VOICE/BI0 ; ‘ P.:I —
I
TIME CODE cPs § 312KC swn'c}i
START STOP Sppe -~
DIGITAL SERIAL Ao R .
—A—umcom"'x"w UP-DATA XPONDER [22%7-5 —— H"""‘méﬂ ”6[Hé”
ANALOG PRE MODULATION /”gﬂg ? =1 USTIS
SCE PROCESSOR _—/
VALID '
STt DSE, 5CI, v S-BAND 2212.5 MC
IEIEIIEI PCM (PIB NORM) | FM XMTR
Al A A1 (RIT AUX)
M Ic
LEM | LEM IC
A1sct PCM | (EVA
-, VOICE)
: BIT RATE CLOCK P
Igl : SFROMIPCM} DATA STORAGE EQUPMENT {@®)
o CM PCM — co-20a1-28 4\ &) }

e@e




TELECOMMUNICATIONS SYSTEM

VHF OMNI g,'\‘f:
ANTENNA Y (3) @) ANTENNA @Y ANTENNA
RECOVERY ANTENNA )
o L TRIPLEXER | L C-BAND 1 S Lol s o
259.8 MC 228.2 MC PANEL
— 259.7 MC
e LM VOICE VHF A-M S-BAND H
TRANSCEIVER [RARGANTER el T0 PCM Py BoN e
PTT RECEIVER LINK AMPLIFIER
2272.5 MC -
@ __________ - T TRANSMIT |2287.5 MC | 2106.4 MC
: TRANSMIT | RECEIVE
(F-M) (P-M)
- HEADSET UP VOICE & DATA T
@ S-BAND
_____________ o
é‘E”NDT'E‘; EMERGENCY VOICE Eou;_lxsm
HEADSET P-M FM
PTT
@_ _____________ PREMODULATION |REAL TIME VOICE & DATA T
PROCESSOR
HEADSET REAL TIME ANALOG DATA,
STORED DATA & VOICE
KEY VIDEO
v VIDEC
CAMERA
VOICE 1
STORAGE NRZ DATA TELEMETRY SCE
EQUI PMENT EQUI PMENT
T BIT RATE TIMING |
512 KPPS 1ePs

J? ‘-I CTE I
TV UMBILICAL

FAM-4508A (@)




SEQUENCING

GGGGG
o e

FAM-30058 © 4 ;




SECS
MAJOR COMPONENTS (BLOCK i)

DISPLAYS AND CONTROLS
ENTRY s
P
& PIL * B:I;(S)
BATS ! ALE
A B,C
MASTER
EVENTS o
FUEL SEQUENCE
c&y ' »  CONTROLLER [ { 2R |
EARTH
LANDING
SECS SEQUENCE
; | ‘ L L CONTROLLER
SERVICE REACTION LM LUNAR PYRO
MODULE |, | CONTROL SEPARATION |, .| DOCKING CONTINUITY
JETTISON SYSTEM SEQUENCE [ EVENTS VERIFICATION
CONTROLLER CONTROLLER CONTROLLER CONTROLLER BOX
SR
SEQ-501B {(@)}




LAUNCH ESCAPE SYSTEM &
BOOST PROTECTIVE COVER

PITCH CONTROL MOTOR
BOOST PROTECTIVE

JETTISON
MOTOR

LAUNCH ESCAPE
MOTOR

FAM-3017 (@)




TOWER SEPARATION SYSTEM

_—FRANGIBLE
NUT

@«WASHER

PARACHUTE
RISER
PROTECTOR

~——SPRING

STUD

BOLT BODY

|
WEYR /\\,\ ASSEMBLY |
{4 >
R N (N ~——SEAL
A\ 2
N\

SEQ-519 (@)



ELS EQUIPMENT

(BLOCK I)
SEA RECOVERY
CABLE
s i DROGUE
i\ l"{ PARACHUTE
7 f ANEN H MORTAR
1A ( NS B R LES TOWER
—] \4 | | f ELECTRICAL
[ ﬁ:? AT R\ RECEPTACLE
& Wank ) AY S
A g
N
ZAN
~ . \/4/ / /
% ; &
7 =5
— V/QSY
PARACHUTE < - )
RISER
PROTECTOR Y ' 8 S—
PROTECTOR
PILOT N s :
PARACHUTE MORTAR A N
DYE
MARKER
& SWIMMER
MAIN LANDING UMBILICAL
PARACHUTE — HF RECOVERY
UPRIG ANTENNA ey
UNDER MAIN PARACHUTES (©)
3 PLACES » SEQ-5088




e @

EARTH LANDING SYSTEM PARACHUTES
wO®

PILOT CHUTE

DROGUE CHUTES (2)
CONICAL FIST RIBBON TYPE

MORTAR DEPLOYED
(REEFED FOR 8 SEC)

13.7 FT DIAMETER
. 1L.0 FT NOMINAL
’ INFLATED DIAMETER PILOT CHUTES )
| RING SLOT
MORTAR DEPLOYED i Tl
7.2 FT DIAMETER
6.0 FT NOMINAL RING SAR
INFLATED DIAMETER DEPLOYED BY PILOT CHUTES
(REEFED FOR 8 SEC)
.5 FT DIAMETER
77.0 FT NOMINAL

INFLATED DIAMETER o,

5

SEQ-520 (@ )




FORWARD HEATSHIELD ATTACHMENT
& T

ROD END

SEAL

INNER
CYLINDER

PLATE

OUTER
ROD END

ROTATED 150°  \.J ;\XTW_“
+,

R
5150001 @) ]




REEFING LINE CUTTER INSTALLATION

SUSPENSION 2
LINE 7




UPRIGHTING SYSTEM
3 BAG SYSTEM

hi

Vl' —\=
STABLE |1 N
(APEX DOWN) FWD

HATCH

FLOTATION STABLE |
BAGS (APEX UP)

=
ST-650C (@)




aal o ede R I B B D P

EARTH LANDING SYSTEM

DROGUE CHUTES NORMAL SEQUENCE

REEFED\

DROGUE CHUTES
DISREEFED

P APEX COVER
®
425 ftlsec

1. APEX COVER JETTISONED AT 24,000 FT + .4 SEC
2. DROGUE CHUTES DEPLOYED AT 24,000 FT + 2 SEC
(REEFED FOR 8 SEC)
3. DROGUE CHUTES DISREEFED
4. PILOT CHUTES DEPLOYED & DROGUE CHUTES
RELEASED AT 10,000 FT
5. MAIN CHUTES DEPLOYED AT 10,000 FT
(REEFED FOR 8 SEC)
6. MAIN CHUTES DISREEFED, VHF RECOVERY
235 ftlsec ANTENNA, & FLASHING BEACON DEPLOYED
7. MAIN CHUTES RELEASED AFTER TOUCHDOWN
AND HF ANTENNA DEPLOYED

TOUCHDOWN VELOCITIES:
3 CHUTES - 28 FT/SEC
2 CHUTES - 33,5 FT/SEC

CHUTES
DI SREEFED




ABORT DESIGNATIONS
BLOCK Il - MODE 1

SPS OR SM
e TOWER JETTISON ABORT AREA (MODES 2, 3 & 4-
2208 K e AFTER TWR. JETT. TO
NORMAL CSM/LV SEP.)
* MANUAL
MODE 1C INTERVENTION
100 K' —-——
LES * CREW INDUCES A
ABORT + PITCH RATE OF 5°/SEC (MIN)
MODE 1B AREA
T+42 SEC—
MODE 1A

PAD *

SEQ-95B{ 4 J
e




ABORT VEHICLE MECHANICS

DIRECTION OF "o +ZHANZ CG OF LET

| ABORT o 1 / ONLY
v AN

CG OF ABORT VEHICLE AT LAUNCH

CG OF ABORT VEHICLE AT BURNOUT

CG OF COMMAND MODULE ONLY

FAM-3009A { @)



PAD TO =30,000 FT LES ABORT

ELS ARMED
TOWER, BPC, DROGUE CHUTES
AND DOCKING DEPLOYED
PROBE JETTISONED (16 SEC)
(14 SEC)
~J APEX COVER
CANARDS -\ JETTISONED
DEPLOYED g
PC (11 SEC)
MOTOR
IGNITED
T0 42 SEC
AFTER MAIN CHUTES
LIFT-OFF DEPLOYED

LE ‘
MOTOR i,
IGNITED \ /m\ k
\°
(((Lk(- S 3}5-)/)) L ¥
N\~ 24 -
~ R 4
LT ! ‘

’/‘,"t"‘.
SEQ-5444 {(@) }




=30,000 FT TO TWR JETT LES ABORT

ELS ARMED
CANARDS (14 SEC)
DEPLOYED
(11 SEC)

L
MOTOR
IGNITED

CANARDS

EFFECT & DAMP
TURN-AROUND
MANEUVER
BELOW MACH 3.8

TOWER, BPC,
AND DOCKING
PROBE JETTISONED

R
APEX COVER
JETTISONED AT
s, . 24,000 FT
(8>  +.4 SEC




ELECTRICAL POWER

1

FAM-2008 { #




ELECTRICAL POWER SYSTEM

BLOCK Il

o2
FAM-2005A (@)}



ELECTRICAL POWER SYSTEM

FUNCTIONAL DIVISION

POWER SOURCES

e D.C. SYSTEM

FUEL CELL MODULES (3)
BATTERIES (3)

e A.C. SYSTEM
INVERTERS (3)

POWER DISTRIBUTION
e D.C. BUSSES
e A.C. BUSSES

SPECIAL CIRCUITS

e BATTERY CHARGER
® PYROTECHNIC BATTERIES (2)

e S/IM JETTISON CONTROL

o,

FAM-2003A{ 4}




CRYOGENIC STORAGE SYSTEM

GAS CONTAINER | USEABLE TOTAL USEABLE
0, INCONEL @ | 320 LBS (EA) 640 LBS
Hy TITANIUM 2 | 28LBS (EA) 56 LBS
e INPUT SETTLED STORED SYSTEM
TEMP. TEMP. PRESSURE ALLOCATION
0 o o S o ‘m:t 35 EPS '410#
2 297" F ok PSIA ECS - 230 #
Hy 423 F A7° F 0P| FUEL CELLS ONLY

N
FAM-2001A {9}



CRYOGENIC STORAGE SYSTEM

TANK TO FIC __Tquantity
# T QUANTITY [ LINDICATOR
FLOW SENSOR SENSOR—\ 1
REACTANT
ISOLATION .
— VALVE
RELIEF = G i TO FIC HEATER
=
VALVE ——v |
PURGE
PRESSURE ~nd 1y | PRESS.
SWITCH INDICATOR
TANK
7 l TO FIC PRESSURE
SENSOR
MANUAL MANUAL
) ° FAN P
P8 VDL ot o0 115 VAC
= HEATER T

AUTO AUTO

EP-0088 { 4]




DC POWER DISTRIBUTION

SIMPLIFIED SCHEMATIC DIAGRAM

IFUEL CELL NO. 1 FUEL CELL NO. 2 FUEL CELL NO. 3 BATTERY
CHARGER
; e I 1 =
OVERLOAD SENSE & OVERLOAD SENSE & OVERLOAD SENSE & —if
REVERSE CURRENT RELAY| |REVERSE CURRENT RELAY| |REVERSE CURRENT RELAY ol
—_—
[ [ I [ T | .
4 X
BUS A (SIM) BUS B (SIM)

SM INTERRUPTER

UMBILICAL CM INTERRUPTER UMBILICAL

UNDER- UNDER-
qD— VOLTAGE MAIN BUS A (C/M) MAIN BUS B (C/M) VOLTAGE ——([D
SENS ING 1

T SENSING
w
{4 PR

T (1
. ----{
FLT BUS
PYROTECHNIC E&PL S2 E&PL 51-1- s E&PL PYROTECHNIC
BATTERY "A" BATTERY "A" —l— 1— BATTERY "C" < ‘l- BATTERY "B" BATTERY "B"
S 13 3 3
o P e e | FX l:r—' o ghy )
¥ N.O. ¥ |1 NG G ¥ N. O, ¥
PYROTECHNIC | BATTERY BUS A | L—] FLIGHT & POST LANDING BUS | BATTERY BuUS B | PYROTECHNIC
BUS "A" ] o B ngpn
« -(l [—v’z\-’—ﬂ—ﬂ—? L-k—k—a/\o—] !). > 2.
N.O. N.O.
BAT A&C OFF OFF BAT B&C
- _%u0 AUTO!
IRCS PURGE OR[ ! BATTERY RELAY BUS — TRCS. PURGE OR
IHe DUMP | | [Heoump |
3 seC o} | | -GS |
L S ¥ e ad L — o ol




AC POWER DISTRIBUTION

SIMPLIFIED SCHEMATIC DIAGRAM

AC

BUS 1

mux {-—-—1 AC BUS 1 OVERLOAD
|
L @ rms
—t— | INVERTER | AC
: I NO. 1 6C |#B |#A _I“ SENSOR
I | $A ’T i
_}_= : $8_|_
A
By =~ conroL |2 £C1, A
| ——+>] INVERTER oo™  BOX e :
MAIN |1 ! No. 2 J*C ol motor | Ac Bus | | —=~2BISPACECRAFT
BUS B |} , SWITCHES) > 4C | LOADS
g ' 1| kA
I ® : #A |68 [4C -
+——> 400~ $B |
D 1 | INVERTER $C I
| Y : NO. 3 J A
& lINVERTER] _l_ AC
jCONTROL | SENSOR
Aeoveg AC BUS 2
25y AC BUS Zé é OVERLOAD
o,

EP-610D{ 4}



SECTOR V

EPS RADIATOK LOCATION
BLOCK II

SECTOR IV

74

SECTOR 11

=y

e SECTOR -V

SECTOR |

SECTOR |1

Y

er-2om (@)



EPS RADIATOR CONTROL

BLOCK Il
-Y AXIS
A
C B
(————3 3 2 2
1 1 1 3 2 3
2 2 1 1

-Z AXIS

FUEL ( | FUEL
r—[i CELL ' P [ 1
)
<
2 2 3 3
3 8 3 1 7 1
1 1 e 2
€ )
~~
+Z AXIS

FUEL

CELL

FUEL CELL RADIATORS
1- -

~NORMAL-

3=

elole

-EMER IhAS& 7
i

~

T

1
2
3

| ]
—
+Y AXIS J J
~

EP-2001 (@)




APOLLO FUEL CELL POWERPLANT

HYDROGEN IN -)?

—

124SD10324 A

(—(- OXYGEN IN

ANODE ) CATHODE
REACTION & ‘i REACTION
HYDROGEN & x A OXYGEN &
HYDROXYL ION /19- f WATER &
PRODUCES H "~ s ELECTRONS
WATER & \ ® PRODUCE
ELECTRONS s HYDROXYL
:/ 2 e ION

WATER, HEAT & | ELECTRO -
RECIRCULATING LYTE 4
HYDROGEN - 2

HEIGHT = 44 IN. out <=

DIAM =22IN. \/mcmooes

DUAL POROSITY

WEIGHT =245 LB EACH NICKEL SINTERS




EPS FUEL CELL DIAGRAM

ELECTRICAL
LOAD
CONDENSER st bl e :
— - . B s—
HYDROGEN - =il SENSOR i ° FUEL
PUMP Hy JrorliOolH o F
| WATERR | & __ s "
. ¥=]SEPARATOR [% R
§ PURGE | AYDROGEN {EaTeR
] | VALVE REGENERATOR OXOEN
il . ___ TOECS HYDROGEN REGULATOR REGULATOR
i [ ol 1 VENT
. SR - H e ¥
A T s £
) e COOLANT HYDROGEN E
is COOLANT PUMP | PREHEATER
REGENERATOR « i -
ok, OXYGEN
S . YX PREHEATER
BYPASS - NITROGEN
o
N ViLVE_ ol REGULATOR
—} GLYCOL
I ACCUMULATOR ”T’m?(EN VENT
L4 §__ FCMODUE N TSHsuurorr  ___H I _ _
SPACE SIM ¥ VALVE
RADIATOR NITROGEN
FILL
STORAGE STORAGE

PR

FAM-2000C &




1245D10325

FUEL CELL REACTION

MAXIMUM REACTANT WATER GENERATION RATE-
CONSUMPTION- POUNDS PER HOUR-
POUNDS PER HOUR VOLTAGE PURGING NOT INCLUDED
2.5 2.5
g g
PURGE REQUIREMENTS
2.0}~ NOTINCLUDED 20}
= < o sk MAXIMUM
OXYGEN o B
Lo} il 3 1ok
| 28} NORMAL \
% i | 27} OPERATING i MINIMUM
? HYDROGEN BAND o
i 0 q _|——-‘,'/, | ! | ] 0 I 1 ! ] ]
0 0.5 1.0 35020 2.5 0 0.5 1.0 35S 0 0.5 10 1.3 2 20 25

GROSS POWER PER POWERPLANT - KILOWATTS




EPS COMPONENTS LOWER EQUIPMENT BAY
(BLOCK 1)

PYRO BATTERY B

PYRO BATTERY A
INVERTER NO. 2 BATTERY CHARGER /
INVERTER DC = b

CONTROL BOX

INVERTER NO. 3

INVERTER NO. 1

BATTERY A

TO BATTERY VENT VALVE
!\";-,~',I_.\‘,,‘.‘ ON WASTE MANAGEMENT PANEL
- H

\ \\\ A NS TR
RN SSA S ) -
KOD BATTERY VENT LINE

BATTERY B
BATTERY C

EP-041 { +)




ENVIRONMENTAL
CONTROL

|

FAM-2505A { @)}



ECS FUNCTIONAL REQUIREMENTS

CONTROL SPACECRAFT ATMOSPHERE

® PRES SURE-TEMPERATURE-HUMIDITY-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
o WASTE WATER FOR SUPPLEMENTAL COOLING

ECS-300 (@)




ENVIRONMENTAL CONTROL

SUBSYSTEM FUNCTIONS

OXYGEN SUPPLY SUBSYSTEM
e NORMAL OXYGEN SUPPLY
e ENTRY OXYGEN SUPPLY
e CABIN PRESSURE CONTROL
® 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
e PRIMARY HEAT TRANSFER

® COOLING FOR SUIT & ELECTRONICS
® HEATING OR COOLING FOR CABIN
® REJECTS EXCESS HEAT TO SPACE

I
4
\!
By
I




ENVIRONMENTAL CONTROL

BLOCK Il
| —
\( i \
| PLSS CABIN CABIN EMERGENCY SUIT
| RELIEF PRESSURE IN-FLOW DEMAND
| OXYGEN VALVE REGULATOR REGULATOR REGULATOR
1 PRESSURE < i T ]]
— REGULATOR 10
OXYGEN | TANK —l———]
SUPPLY PRESSURE WASTE WATER
(2 TANKS) | REGULATOR EXTRACTOR
| _ﬁum ) HEATER |3 m )
' —] WATER RELIEF
POTABLE VALVE
g WATER T it €
I — r—g
1. PRIMARY L
T GLYCOL EVAPORATOR [~ M
| RES 2 ;
SPACE l & | |
RaviATR | { ‘ —
| PRIMARY N\ r—J '''''
GLYCOL I
| pump 7/ P
1 | seconpary
T EVAPORATOR
— ]
| HEAT bl
SPACE | ¢ EXCHANGER | \\-'/
RADIATOR
H SECONDARY SECONDARY
GLYCOL THERMAL X S DEBRIS =5
T TRAP
| \ PUMP LOAD /

FAM-2507D (@}




CREW EQUIPMENT

o Tic,

FAM-5015 { 4 }




SPACE SUIT ASSY CREW COUCHES RESTRAINTS

CREW EQUIPMENT

- ’ : | e Y
MISSION EXPERIMENTS MEDICAL WASTE CONTROL WATER AND FOOD

o,
s FAM-5402 A {@®)}




APOLLO CREW STATIONS

FORWARD ACCESS MAIN
CREW HATCH CONTROL &
CENTER COUCH DISPLAY

SEAT FOLDED PANEL

SLEEP
STATION

STATIONS (2)

FAM-50088 { )}




APOLLO CREW COMPARTMENT

BLOCK Il
R,
[] moc 2 \\i’
‘ RIGHT HAND FORWARD

[ vecro a2 | EQUIPMENT BAY (RHFEB)

LEFT HAND FORWARD -

EQUIPMENT BAY (LHFEB) <

LEFT HAND : - RIGHT HAND
L & EQUIPMENT BAY (RHEB)

EQUIPMENT BAY (LHEB) _>_ LI ] I

a
LOWER EQUIPMENT BAY j

H | | D2 ﬁi |
/)) AFT BULKHEAD N6

+Z
g +Y
=

o cson (@)




COMMAND MODULE MAIN PANEL

CRYOGENICS

ICAUHON& I
MUTION § / SPS PROP MGMT
: |
LH AUDIO RH AUDIO
CONTROL / CONTROL
FLIGHT RCS MGMT ECS
CONTROL | CONTROL ELECTRICAL
r POWER
LH CIRCUIT , RH CIRCUIT
BREAKER COMM BREAKER
PANEL : PANEL
I $CS POWER PANEL ECS CONTROL PANEL

$665D10818-1B



MAIN PANEL FUNCTIONS

PROPELLANT GAGING
ENVIRONMENT CONTROL

COMMUNICATIONS CONTROL

LV EMERGENCY DETECTION
FLIGHT ATTITUDE
MISSION SEQUENCE

ENTRY MONITOR

<]
®
®

AV MONITOR e POWER DISTRIBUTION
e CAUTION & WARNING
=

COMMANDER CSM PILOT LM PILOT

FAM-5404A (@)



CM INTEGRAL/NUMERICS ILLUMINATION SYSTEM
BLOCK I
! !

LOWER

. NUMERICS EQUIPMENT BAY
\ \
————INTERIOR LIGHTS—— [ INTERIOR LIGHTS
NUMERICS FLOOD INTEGRAL
® z ® @ ® ® @ INTEGRAL o —FLOOD—¢,
® @ '
off  BRT® oFf BT @oFF w1 ® - Bor Mo T @

(PANEL 8) F S O SR 1L

NUMERICS FLOOD
® ®

BRT® oFf T @oFF BRT®
JAN 67

® oy
OFF CS-571AL®))




APOLLO CREWMAN ALIGNMENT SIGHT SYSTEM CONFIGURATION

5 & BLOCK |
S
. b
- 1 s ]
i % DOCKING PROJECTED IMAGE
e e £ TARGET /AS IT APPEARS ON
: e N\ .2 TARGET

LINE OF SIGHT

s o

\
\

\

‘v

1

RECTICLE PATTERN
& ELEVATION SCALE

BARREL LOCK L/H FORWARD

VIEWING WINDOW |
RIGHT EYE |

\/;icz)smow
/ |

+Z  MODULES

e,

FEB 67 cs-s31c {®)




SPACESUIT ASSEMBLY

(BLOCK Il INTRAVEHICULAR) @

PASSIVE iy e SOFT HAT._COBRA CABLE (REF) OXYGEN
DOSIMETER 4 N> %, HOSE ASSY
R
POCKETS ‘ AR (REF)
PGA

CWG ADAPTER

4 ADAPTER
(REF)

”
A
(REF)
PASSIVE
DOSIMETER
POCKETS

JACKET

.' T - ' X \ ‘ )
BIOMED QJ ;
HARNESS i COBRA
(REF) %

: (REF)
AN
07 W WEI GHTLESS ‘ b
BIOMEDICAL SENSORS (REF) L~ SANDALS (REF) 4 '
- A T
fﬁiﬁ?’ﬂ?ﬁﬁﬁmm) FLIGHT COVERALLS PRESSURE GARMENT ASSEMBLY

(SHIRTSLEEVE ENVIRONMENT)  (VENTED OR PRESSURIZED) ...
(REF) NOT PART OF SPACESUIT ASSEMBLY {@‘-
cs-1001A L)}

JAN 67




EXTRAVEHICULAR MOBILITY UNIT (EMU)

PGA HELMET

COMM SOFT HAT PGA HELMET

PASSIVE PORTABLE LIFE PLSS TMG COVER
DOSIMETER SUPPORT
POCKETS SYSTEM

BIOMED
HARNESS
(REF)

EMERGENCY |
OXYGEN
SYSTEM

PRESSURE GARMENT :
LIQUID COOLED GARMENT ASSEMBLY EMU COMPLETE

cs-mou(@)

JAN 67




CREW COUCH INSTALLATION

3 COUCHES LOCKED TOGETHER
FIXED COUCH BACK ANGLE (2°)

[ ]
[ ]
/ — % ® MANUAL ADJUSTMENT
FooT ( ) ® SYSTEM SUSPENDED FROM
ATTENUATION \ el . / ATTENUATION STRUTS
STRUT (X=X AXIS)s

® STATIC ATTENUATION STRUT
SYSTEM UNTIL LANDING

HEAD
. ATTENUATION

STRUT (X—X AXIS)

HIP
ATTENUATION

\STRUT (Y=Y AXIS)

-2
ATTENUATOR
STRUTS

. . CS-2001D
REF: V16—-531501 FEB 66




CREW COUCH MISSION POSITIONS
AND SEAT ANGLES

G . it A

LAUNCH, ORBIT, ENTRY,
{‘_ & LANDING

ORBIT & DOCKING
ADD LEB ACCESS

N STOWAGE ACCESSS

X

N

N

 LEB

N Access Moo Ry

E: " \L==3 SLEEPING STATION
] coucH EGRess &

J_ A== SLEEPIN
l ID ——"""_1&R COUCH)
~Z- G&N SIGHTING ) S <= e

SUIT STORAGE

(LH COUCH)

T gy
CS-2025B { @)}




APOLLO CREWMAN RESTRAINT
HARNESS ASSEMBLY

o
A
) i
/&

FAM-5010 {4



CM INTERIOR HAND GRIPS
7 /‘\

HANDHOLD

ECS HANDSTRAP \/

A
APR 66 cS-B15(@®)




SLEEPING POSITION
RESTRAINT CONFIGURATION

FEATURES

IN CWG, ASTRO SLEEPS IN BAG
IN PGA, ASTRO SLEEPS ON BAG

TENS IONER AND USES STRAPS FOR RESTRAINT

| STOWED ‘
: X POSITIONS
V16-601211

(SLEEPING BAG) AFT RING TIE

g,

AUG 66 cs-23308 & ¥)



FLIGHT DATA FILE CONFIGURATION

L
& -Z DATA FILE

V16-601391

DATA FILE
BAG

vien@ '
CS-2505A {@}




CM CREWMAN INFLIGHT TOOLSET
BLOCK Il ]

TOOLSET POUCH

G, 6" DRIVER

VELCRO TETHER
(TYPICAL) ‘
E ADAPTER HANDLE

\
JEIEER L, 4" DRIVER
P, "D" RING
EXTENSION HANDLE B, EMERGENCY WRENCH
; wa DRIVER
HOOK

F, (2) END WRENCHES H, 10" DRIVER R, TORQUE

A, TORQUE WRENCH SET DRIVER »’?@D ,
JAN 67 €5-3004 i.&, i

C, (2) "T" HANDLES (



WORK SHELF/OPTICS PANEL COVER

BLOCK II

OPTICS PANEL LUG

LOCKED

VELCRO HOOK
STOWAGE POSITION

IN USE POSITION

JAN 67

CS-3501 (@)



WATER METERING DISPENSER ASSEMBLY

WATER DISPENSER (GFE)

SUPPORT PADS

HOSE ASSY

P
cs-41010 {®)

JAN 67



PERSONAL HYGIENE ITEMS

WET CLEANSING CLOTH

TOOTHBRUSH
(1 EACH ASTRONAUT)

DRY CLEANS ING

—— CLOTH

//(/' 0 /

W 12" x 12" Eﬂg¢¢¢¢¢!
INGESTABLE GUM PACK
(2 STICKS PER PACK)

TOWELS

CS-5501D { 4}




WASTE MANAGEMENT SYSTEM

BLOCK Il

FWD SANITATION BOX

— STEAM/URINE —
ouCT HTR

- MDC 5
i $ o DCMAINBUSA < INNER FE BAG
© O
“2“ css:( &
OUTER
o 1y AFT SANITATION BOX /FE BAG
L£8 101
W
S4  ofF J
— INNER O
= = CM AFT EQUIP COMP
[ :
PWR DIST SANITATION SUPPLY ASSY
cowmoner | | B GERMICIDE W RETAINER TAPE
POUCH
[
. Box VACUUM CLEANER
//k OUTER FE BAG W HOS

PENETRATION

*

ADAPTER
REFUSE BAG ASSY

b
ADDITIONAL DEBRIS
BAG ASSY STOWAGE

RELIEF RECEPTACLE FECAL CANISTER

PAD

FROM WATER FECAL CANISTER

PRESSURE RELIEF (REF)
FECAL CANISTER

CLAMP

STEAM VENT (REF)

VELCRO FECAL CANISTER

PAD STOWED FECAL CAN

SIGNAI
o MOUNT PINS

URINE DUMP NOZZLE (HEATERS) CONDITIONER
SENSORS FILTER

PGA URINE
JAN 67 TRANSFER QD




APOLLO SURVIVAL KIT AND COMPONENTS

BLOCK Il

RUCKSACK "A"

SURVIVAL
GLASSES (3)

§
s \%
e TABLETS (16)
o s BEACON TRANSCEIVER, a
3 MAN LIFE RAFTS WATVERY ARD: CABLE SURVIVAL LIGHTS (2) DESALTING KITS (2}

W/SUN BONNETS ;'*“;
JAN 67 CS-7000D %\Y7 ¢




COMMAND MODULE CONTROLS & DISPLAYS

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

POTABLE WATER SUPPLY PANEL (ECS)

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

N TIMERS

CABIN PRESSURE b
RELIEF VALVE : CONTROL PANEL (G&C)
CONTROLS (ECS) E’?\\\
(=F=R{RATE & ATTITUDE GYRO

OXYGEN SURGE X, \ASSEMBLY (scs)
TANK (ECS) MR

AN POWER SERVO

} ‘ ASSEMBLY (G&C)

COMMAND MODULE
COMPUTER (G&(C)

WATER / GLYCOL
CONTROL VALVES (ECS)

ECS PACKAGE

SCS MODULES

CO, ABSORBER CARTRIDGE
STOWAGE (ECS)
OXYGEN CONT PANEL

FAM-1007C (@)}




COMMAND MODULE CONTROLS & DISPLAYS

DATA STORAGE EQUIP.

G & C OPTICS VACUUM CLEANER

STOWAGE

CONTROL

PANEL (G & C) WASTE MGMT

CONTROL PANEL
SCS MODULES

MISSION

SEQUENCER

& SCIENTIFIC
CO2 ABSORBER EQUIPMENT
CARTRIDGE (BEHIND

STOWAGE (ECS) PANELS)

COMMUNICATIONS MODULES

N,

FAM-10088 (@)




ACE
AGAA
AGC
AGCU
APS
ARS

AMS
BMAG
BPC
BIP

Cim
cmc
comm
CSM
CTE
CWG
DSE
DSIF
av
ECA
ECS
EDS
ELS
EPS
EVA
FC
FDAIL
FHS
M
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) (BLK 1)
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

COMMAND MODULE COMPUTER (BLK 1)
COMMUNICATIONS SUBSYSTEM

COMMAND SERVICE MODULE

CENTRAL TIMING EQUIP. (COMM)

CONSTANT WEAR GARMENT (CREW)

DATA STORAGE EQUIP. (COMM)

DEEP SPACE INSTRUMENTATION FACILITY (COMM)
DIFFERENTIAL VELOCITY (G&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 (COMM)
GROUND SUPPORT EQUIP.

HIGH FREQUENCY (3-30MC)

INERTIAL MEASUREMENT UNIT (G&N)
INSTRUMENT UNIT (LV)

KILOMEGA CYCLES (2 KMC = S BAND)(5KMC = C BAND)
POTASSIUM HYDROXIDE (EPS)

KENNEDY SPACE CENTER (FLORIDA)

LES
LET
vo
LOR
LOS
LsC
Lv
mc
MESC
MsC
MSFN
MTVC
PCM
PGA
PLSS
PM
PMP
PRN
PROP
Q
RCS
RGA
SiC
SCS
SCT
SECS
SLA
SM
SPS
SSA
SXT
TCA
w
e
ubL
UDMH
UHF
USBE
USVMS
VHF
WMS

LUNAR 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 (COMM)
PSEUDO-RANDOM NOISE (COMM)

PROPULS ION

DYNAMIC PRESSURE

REACTION CONTROL SUBSYSTEM

RATE GYRO ASSEMBLY (SCS)

SPACECRAFT

STABILIZATION & CONTROL SUBSYSTEM
SCANNING TELESCOPE (G&N)

SEQUENTIAL EVENTS CONTROL SUBSYSTEM
SPACECRAFT L M ADAPTER

SERVICE MODULE

SERVICE PROPULSION SUBSYSTEM

SPACE SUIT ASSEMBLY (CREW)

SEXTANT (G&N)

THRUST CHAMBER ASSEMBLY (PROP)
TELEMETRY (COMM)

THRUST VECTOR CONTROL (SPS)

UP DATA LINK (COMM)

UNSYMMETRICAL DIMETHYL HYDRAZINE (PROP)
ULTRA HIGH FREQUENCY (300-3000 MC)

UNIFIED S-BAND EQUIP. (COMM)

URINE SAMPLING VOLUME MEASURING SYS (CREW)
VERY HIGH FREQUENCY (30-300MC)
WASTE MANAGEMENT SUBSYSTEM (CREW)




